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Introductio nn and Outlin e 

1.. Financial Intermediation in Developing Countries 

Financiall  intermediation in developing countries has been hampered by underdeveloped 

financiall  systems, that can generally be characterised by a limited availability of credit, a 

limitedd choice of financial products, and a misallocation of credit. The scarcity of credit 

hass the result that good projects may not be financed, at least not in the formal credit 

market.. Financial products lack both scope and depth: hedging instruments, foreign 

financiall  products and long-term debt instruments are often not available, and markets are 

illiquid.. Credit can be misallocated in the sense that unprofitable projects may be 

financed,, loans may be concentrated among a few borrowers, and insider loans may be 

extended.. Financial intermediaries in such systems are mostly inefficient and take 

excessivee risks. These imperfections are the result of a number of underlying factors. 

Thee main distortion in the financial systems of most developing countries is caused 

byy government interference. The financial systems in such countries have often been 

repressedd by a series of government interventions that have the effect of keeping at very 

loww levels interest rates on savings accounts of domestic banks. To a large extent, such 

interventionss are motivated by fiscal policy considerations. The government lacks the 

directt fiscal means to stimulate development, and uses the financial system to fund 

developmentt spending in two ways. First, by imposing large reserve and liquidity 

requirementss on banks, it creates a captive demand for its own debt instruments. Thus, it 

cann finance its own high-priority spending by issuing debt. Second, by keeping interest 

ratess low through the imposition of ceilings on lending rates, it creates an excess demand 

forr credit. It then requires the banking system to set aside a fraction of credit available to 

priorityy sectors. 

Otherr common factors contributing to the imperfections of financial systems in 

developingg countries are a weak corporate governance system, a poor legal and 

regulatoryy framework, and the poor availability and quality of information. In most 

developingg countries, weak corporate governance of banks is the result of concentrated 

ownershipp of banks by either the government or corporate conglomerates. Improper 
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bankingg regulations or weak enforcement of banking regulations in combination with 

weakk corporate governance may be conducive to insider lending. Poor quality of 

informationn in combination with poor credit skills, poor lending rules and the absence of 

wagee incentives for bankers may lead to the financing of bad projects, while poor 

informationn in combination with credit scarcity may result in credit rationing, in 

particularr for small and medium-sized enterprises. In such an environment, where 

economicc institutions are weak, the existence of a deposit insurance scheme may lead to 

morall  hazard problems encouraging banks to take excessive risks at the expense of the 

depositors. . 

Ann underdeveloped financial system has implications for both economic efficiency 

andd the distribution of income. The implications for the economic efficiency are twofold. 

First,, the combination of low rates of return on assets and high reserve requirements 

impliess that even a competitive banking system will be forced to offer low interest rates 

onn its deposits. In many developing countries, the combination of low nominal deposit 

interestt rates and moderate to high inflation has often resulted in negative rates of return 

onn domestic financial assets, with an adverse effect on saving and the financial 

intermediationn process. Second, the introduction of interest rate ceilings induces savers to 

switchh from the acquisition of claims on the banking system to the accumulation of real 

assets,, assets traded in informal markets, and foreign assets. A standard response on the 

partt of policymakers in developing countries has been to declare illegal the holding of 

bothh foreign assets and assets in the informal sector. However, these restrictions have 

oftenn had limited success. Informal financial markets thrive in many developing 

countries,, and capital controls have proven rather ineffective. The induced incentive to 

holdd real assets, however, does not imply the achievement of high levels of investment. 

Thee poor legal framework and weak protection of creditor rights in many such countries 

deterr most potential investors from financing projects - both the ineffective court system 

andd the weak protection of secured creditors during bankruptcy procedures reduce the 

valuee of collateral. Also, the bribes that are often necessary in the process of financing of 

projectss reduce economic rents. Moreover, many prospective investors will be unable to 

securee financing. Their own savings may be inadequate to finance large projects; the 

formall  system may not have the resources available, due to the government absorption of 

aa large part of the savings intermediated through commercial banks and other financial 
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institutions;; and the high potential costs of doing business in informal markets, as well as 

thee cost of evading capital controls, may render financing through these channels 

uneconomical. . 

Thee consequences for the distribution of income arise because such a system 

transferss resources from actual and potential savers, as well as from excluded borrowers, 

too favoured borrowers who are able to acquire resources at the contracted interest rates. 

Thee most important of the latter is the public sector itself. In addition, enterprises in 

priorityy sectors and well-connected individuals will tend to benefit from privileged access 

too credit. 

Too overcome the aforementioned imperfections in their financial systems, 

developingg countries world-wide are encouraged to liberalise their financial sectors. Such 

liberalisationss should be directed towards an efficient and fair allocation of resources and 

shouldd therefore include the removal of such restrictions as entry barriers, reserve 

requirements,, interest rate ceilings, and the abolishment of directed credit systems. In 

orderr to be effective, financial liberalisation should include the privatisation of state 

bankss to improve corporate governance, and should coincide with the introduction of 

properr banking regulation. 

Thiss book contains a collection of essays on financial intermediation in developing 

countries.. Although the various topics discussed here differ widely, the central theme of 

thee essays in this thesis is that underdeveloped financial systems lead to imperfections in 

thee financial intermediation process. Such a study is of economic importance, because 

thesee imperfections impede economic growth. 

Wee study how weak corporate governance structures and weak enforcement of 

bankingg regulation may lead to favoured lending to insiders. We also investigate whether 

financiall  liberalisation measures, guided towards installing prudent regulation, abolishing 

directedd credit systems and improving corporate governance through the privatisation of 

bankss may lead to more balanced distribution of credit resources. Finally, we explain 

howw the existence of deposit insurance schemes in countries with weak economic 

institutionss may lead to excessive risk taking by banks, and we study whether such moral 

hazardd behaviour differs between different types of banks. 

Thee different essays highlight that financial intermediation in developing countries 

oftenn suffers from wrong incentives that arise from weak corporate governance structures 
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andd weak legal systems. They also show that liberalisation of the financial intermediation 

sectorss has in general a positive impact on the performance of a country's corporate 

sector,, especially on small and medium-sized companies, because it reduces distortions in 

thee allocation of capital. Financial liberalisation is, however, only effective if countries 

introducee both measures to reduce distortions in the financial system and prudential 

regulations.. Without a proper enforcement of prudent laws a liberalised financial system 

cann pose systemic risks to a country's economy, its depositors and taxpayers. It is, 

therefore,, essential to assess the different risk-taking behaviours of financial institutions. 

Ourr final essay proposes a way to assess the degree of risk-taking of a deposit-taking 

institution.. This methodology could be part of an early warning system, that could be 

usedd to signal future vulnerabilities of a country's financial sector. 

2.. Outline of the Book 

Inn Chapter 1, we develop a model of insider lending, in which a borrower can give 

incentivess to a bank manager to misuse his right of control by extending a loan at 

favourablee rates to the borrower at the expense of the equity value of the bank. The 

modell  explains why insider loans often occur to borrowers that are also large 

shareholderss of the bank. The reason is that, although in principle every borrower can 

bribee the bank manager for insider loans, large shareholders have the power to fire the 

bankk manager, and will use this power if the bank manager extends insider loans to 

others.. Therefore, a bank manager has a reason to favour large shareholders if engaging 

intoo insider lending. Using a World Bank survey of Russian enterprises, we provide 

evidencee of our model. We find that Russian banks and their majority shareholders 

engagedd into insider lending on the basis of loan volume. To limit insider lending we 

proposee to give proper incentives to bank managers, such as high penalties or equity 

incentivee schemes. 

Inn Chapter 2, we review the literature on estimating financing constraints and 

presentt a structural model of firm investment that we use in the following chapters to 

assesss the impact of financial liberalisation on the financing constraints of firms. The 

chapterr also describes the econometric techniques we employ to estimate the structural 

modell  of firm investment. 



IntroductionIntroduction and Outline 5 5 

Inn Chapter 3, we use panel data on a large number of firms in 13 developing 

countriess to find out whether financial liberalisation relaxes financing constraints of 

firms.. We find that liberalisation affects small and large firms differently. Small firms are 

financiallyy constrained before the start of the liberalisation process, but become less so 

afterr liberalisation. In other words, small firms tend to benefit from (re)gained access to 

credit.. Financing constraints of large firms, however, are low both before and after 

financiall  liberalisation. The initial difference between large and small firms disappears 

overr time. We also find that financial liberalisation reduces financial market 

imperfections,, particularly the informational asymmetries with respect to the financial 

leveragee of firms. We hypothesise that financial liberalisation has littl e effects on the 

financingg constraints of large firms, because these firms had better access to preferential 

directedd credit during the period before financial liberalisation. 

Inn Chapter 4, we apply the techniques in Chapter 2 to the special case of Korea. 

Thee Korean financial system has been characterised by government interference and a 

chronicc shortage of funds. Since the 1960s the government has promoted the financing of 

large,, chaebol-affiliated firms. Towards the end of the 1980s, the government changed its 

focuss from targe firms to small and medium-sized enterprises. We assess the impact of 

thiss change in government policy on the financing constraints of different types of 

Koreann firms. We find that Korean firms suffered from informational asymmetries and 

severee financing constraints during this period, and that these imperfections differ across 

firms.. Our findings also suggest that the government's change in focus towards small and 

medium-sizedd enterprises has been successful in the sense that it has reduced financing 

constraintss for these type of firms. We also find some evidence that firms with 

concentratedd ownership are more financially constrained than firms with dispersed 

ownership. . 

Inn Chapter 5, we calculate the cost of deposit insurance for a large sample of banks 

inn twelve countries to assess the relationship between risk taking behaviour of banks and 

theirr corporate governance structure. We find that the cost of deposit insurance has been 

highestt for banks with concentrated ownership, especially for banks that are 

predominantlyy owned by either a single company or another financial institution, and to a 

smallerr extent for banks that are predominantly owned by a family or the state. Banks 

withh dispersed ownership, on the other hand, are found to engage into a relatively low 
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degreee of risk-taking. We also find that the cost of deposit insurance is higher for banks 

thatt are affiliated to a business group, that are small, and/or have high credit growth, and 

forr banks in countries with low levels of GDP per capita, high inflation rates, and/or poor 

qualityy and enforcement of the legal systems. Finally, we find that measuring bank risk 

byy calculating the cost of deposit insurance has some power in predicting bank distress. 

Ourr findings suggest that moral hazard and other incentive problems created by existing 

governmentall  deposit insurance schemes differ in magnitude between different types of 

banks,, in particular between banks that differ in governance structure. 



Chapterr  1 
Insiderr  Lending and Bank Ownership: The Case of Russia 

Introductio n n 

Bankingg crises have raged throughout the world leaving very few countries unscathed. 

Lindgren,, Garcia and Saal (1996) report that during the period 1980-96 more than two-

thirdss of all IMF member countries experienced significant banking sector problems. 

Tablee 1.1 shows the magnitude of the fiscal costs that recent banking crises have imposed 

onn some countries. 

Tablee 1.1: Fiscal costs of selected banking crises 

CountryCountry Fiscal Costs (in % of GDP) 
Argentinaa (1980-82) 13-55 
Brazill  (1994-96) 4-10 
Chilee (1981-85) 19-41 
Finlandd (1991-93) 8-10 
Indonesiaa (1997-99) 50-55 
Malaysiaa (1997-99) 21 
Mexicoo (1994-95) 12-15 
Russiaa (1998-99) 5-7 
Southh Korea (1997-99) 27 
Spainn (1977-85) 15-17 
Thailandd (1997-99) 33 
Unitedd States (1984-91) 5-7 
Uruguayy (1981-84) 31 
Venezuelaa (1994-95) 17 
Sources:Sources: IMF World Economic Outlook (1998). Caprio and Klingebiel (1999). The fiscal costs are estimates in percent 
off  annual GDP during the restructuring period. Where a range is shown, the lower estimate includes only costs of' 
funds,, credit, and bonds injected directly into the banking system, while the higher estimates includes other fiscal costs, 
suchh as exchange rate subsidies. The banking crisis years are reported between brackets. 

Poorr lending policies stand out among the causes of recent banking crises, in 

particularr in countries with poor corporate governance and weak enforcement of 

regulationss and laws. This chapter will focus on one of the most common poor lending 

policies,, namely lending to insiders2, in the case of Russia. Russia is a case of particular 

interest,, because ownership links between Russian borrowers and their banks seem to 

11 A slightly different version of this chapter is forthcoming in the June 2001 edition of the Journal of 
ComparativeComparative Economics. 
22 Lindgren. Garcia and Saal (1996, Table 14) and Caprio and Klingebiel (1999) show that in most of the 
recentt banking crises there has been extensive insider lending. 
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havee fostered insider lending. Furthermore, Russia is an excellent example of a country 

withh a weak institutional framework. 

AA bank can extend loans to several types of insiders, including major shareholders, 

subsidiaries,, affiliated companies, directors, executive officers, and members of the board 

off  directors. A potential for abuse exists when insiders receive loans at favourable terms. 

Iff  the favourable conditions are due to the availability of more information and, therefore, 

lesss uncertainty on the borrower, such loans should not be a major concern. However, if 

favourablee terms on insider loans exist relative to similar risky loans, and the bank has 

allocatedd a substantial percentage of its loans to such activities, then the issue should be 

off  concern to the regulator as well as the shareholders. An example of a looser than 

appropriatee lending condition is to lend at a rate that is lower than the risk of the loan 

wouldd require. Another potential problem with insider loans is that insiders might be 

givenn less incentives than outsiders to repay a loan on time or at all. In some cases, bank 

managerss may simply roll-over the bad debts of insiders with whom they have close ties. 

Thuss we define insider lending as lending to insider parties, that are connected to the 

bankk through the ownership or the ability to control, on conditions and volumes that are 

looserr than appropriate. Insider lending is also known as connected lending, because the 

favourablee terms pertain to parties that are connected with each other through control or 

cashh flow rights. 

Kummer,, Arshadi and Lawrence f 1989) state that in a professionally managed bank 

inn which the managers have negligible ownership, there is an incentive to collude with 

insider-borrowerss to the detriment of both the regulator and the shareholders. This paper 

showss that, first, even if bank managers have significant ownership there may still be an 

incentivee for the bank manager to collude with insider-borrowers, and, secondly, that 

evenn shareholders may want to engage in insider lending practices at the expense of the 

valuee of their share in the bank's equity. As a special case, we look at the situation in 

whichh principal shareholders of the bank are also potential large borrowers of the same 

bank.. These large shareholders are present on the management board of the bank. 

Duringg the Soviet Regime, the Russian banking system consisted of a single, 

monolithicc bank owned by the state. Financial reform in 1987 created three regional 

33 Caprio and Klingebiel (1999) report that on August 24, 1995, the Russian interbank loan market stopped 
workingg due to concern about connected lending in many new Russian banks. 
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bankss spun-off from the former state bank. Since the financial reforms in the early 1990s, 

aa large number of private banks, over two thousand by 1993, has been established in 

Russia.. With virtually no shareholding restrictions in place, ownership of these banks 

tendss to be highly concentrated. Because of the freedom to set up and own banks, 

enterprisee shareholding of banks has become widespread. 

Accordingg to Claessens and Pohl (1994), ownership in the new private banks is 

concentratedd with the five largest shareholders often controlling for as much as half of the 

shares.. Ownership of the three spin-off banks is more diversified with the five largest 

shareholderss controlling about 25 percent of the shares. According to a bank survey in 

1994,, the results of which are presented in Belyanova and Rozinsky (1995), ownership of 

neww banks is dominated by new private companies, while former state banks are held by 

statee institutions, state enterprises, private enterprises and individuals with each having 

aboutt 25 percent of the shares. Bank ownership of enterprises is much less widespread, 

and,, since 1994, it has been limited by banking regulation to 10 percent of the stock of a 

singlee company (Akamatsu, 1995, and Litwack, 1995). 

Berglöff  (1995) states that such extensive enterprise ownership of banks in Russia 

hass perpetuated insider lending. The survey in Belyanova and Rozinsky (1995) shows 

thatt banks that are owned by enterprises prefer to extend loans to these companies in over 

80%% of cases. Another survey carried out in 1993 and reported in Litwack (1995) also 

documentss a strong preference of banks to finance enterprises that are holding their 

shares.. In some cases, these enterprises accounted for 90 percent of all credits. Insider 

lendingg in Russia has saddled the banks with large amounts of overdue debt and 

observerss have argued that such preferential loans need to be drastically reduced (Van 

Wijnbergen,, 1997). 

AA contributory factor to the growth of insider lending has been the fact that the 

interestss of members of the board of directors of Russian enterprises are aligned with the 

interestss of the major shareholders of those enterprises, since, as reported by Akamatsu 

(1995),, Russia's company law did until recently not allow outsiders who do not represent 

thee interests of the major shareholders into the board of directors. Another contributory 

factorr to insider lending has been the fact that the implementation of bankruptcy law has 

beenn minimal in Russia. Perotti (2000) reports that removing insiders from control has 
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turnedd out to be almost impossible, and the law has explicitly excluded its applicability to 

bankss from its introduction in 1990 until its reform in 1999. 

Thee paper proceeds as follows. Section 1.1 presents a model of insider lending. 

Thiss model helps to explain why we often observe insider loans going to firms that are 

alsoo large shareholders of the bank. Section 1.2 presents the Russian firm-level survey 

data.. Section 1.3 uses this data to test for evidence of insider lending in Russia. The 

resultss indicate that Russian firms and banks engaged in insider lending based on 

differentiall  loan volume. Section 1.4 proposes ways to limit insider lending. Section 1.5 

presentss some recent developments in Russian corporate financing. Section 1.6 

concludes. . 

1.11 A Model of Insider  Lending 

Inn this section, we model insider lending as the special case in which a bank manager 

extendss loans at subsidised interest rates to a borrower who is willing to return part of the 

subsidyy as a private benefit to the bank manager. The private benefit is in effect a bribe of 

thee borrower to the bank manager. We neglect for simplicity that granting loans to 

insiderss may benefit from relationship banking, and that insiders might have less 

incentivess than outsiders to repay a loan on time or at all. In the model, every borrower 

cann bribe, but the shareholders of the bank, who are potential borrowers as well, have the 

powerr to fire the bank manager. Since the shareholders will use this power if the bank 

managerr extends insider loans to borrowers other than the shareholders themselves, the 

bankk manager has a reason to favour shareholders. Because the power of a single 

shareholderr increases with the amount of voting rights that he owns, and with the size of 

hiss stake in the bank's share capital in general, a particular shareholder will have a better 

opportunityy to get insider loans if he has a larger equity stake in the bank. However, it is 

nott obvious that a shareholder finds it in his self-interest to bribe the bank manager for 

insiderr loans, because the value of his equity stake in the bank will decrease in proportion 

too the subsidy. The bank shareholder faces a trade-off in that his personal project 

financedd by the bank benefits from the cheaper loan, but the value of his equity stake in 

thee bank decreases. If insider lending to a shareholder occurs, it must be true that his 

benefitt from engaging in insider lending is larger than his cost. In what follows, we 
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modell  this trade-off explicitly by following an incentive approach based on Boot and 

Thakor(1993). . 

Att t=0, the bank can extend a loan of $1 to invest in a discretionary asset that 

requiress an investment of $1 and gives a payoff to the bank of flat t=\. Requals 

fl(0)>Owithfl(0)>Owith probability 0 and 0 with probability 1-0, with /?'(.)<0 and fi"(.)<0. To 

simplify,, we assume that there is no moral hazard, because the bank manager has full 

informationn over 6, and that there is an unlimited range and amount of projects available 

too the bank. In effect, this means that the bank manager owns the control right to choose 

thee project to be financed, i.e. that the bank manager can choose 0, which can be seen as 

thee loan quality. In addition to the $l-loan, the bank already owns assets at r=0 that pay 

offf  a random amount y at t=\ and nothing thereafter, where y has a distribution F{.) and 

aa probability density f[.) with support [0,y ] and y > 0. For ease of notation we define 

V V 

thee expected value of these assets to be E(y) = jyf(y)dy . The bank manager is put on a 

o o 

flatt wage scheme. His wage is w regardless of the profits of the bank, and equals his 

outsidee opportunities ÏÏ. The bank's shareholders, however, can fire the bank manager 

forr not maximising the bank's profits. Although the bank manager has the same outside 

opportunities,, making him in principle indifferent between any choice of 0, we assume 

thatt a bank manager with a flat wage incentive scheme will choose 0 such as to 

maximisee the profits of the bank. The investment is financed with $ K of book capital 

(putt in by shareholders) and with $ (l-K) of deposits. The bank pays the depositors rf , 

whichh equals one plus the riskless rate for simplicity. The amount of capital that a bank 

cann raise is limited. We assume that there is no explicit deposit insurance and that 

depositorss do not exercise market discipline4. All parties are assumed to be risk neutral. 

Thee bank is closed at /=!, if y + R is less than the obligation to the depositors. We 

assumee that y < (1 - K)r' , or that the maximum possible return on the bank's other assets 

iss smaller than the promised payment on its newly acquired liabilities. This assumption 

44 In the case of Russia there is no deposit insurance, and depositors are not expected to discipline bankers, 
becausee of lack of information. Assuming risk-insensitive deposit insurance would, however, not change 
thee results of the model and could easily be incorporated by normalising the deposit insurance premium to 
zero. . 
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impliess that the bank defaults on its newly acquired liabilities (l-K) and is thus insolvent 

wheneverr the newly financed project fails, i.e. realises a return of zero. Consequently, an 

implicitt assumption underlying the model is that the newly financed project is large 

relativee to the bank's existing assets. 

Throughoutt this chapter, we assume that the regulator is prudent, meaning that we 

aree not in a world of self-interested regulators as in Boot and Thakor (1993). In such a 

world,, insider lending could explode because a bank manager who is bribed by a 

borrowerr can simply bribe the regulator in turn for not playing the police officer. Such a 

recursivee game of bribery has been modelled by Basu, Bhattacharya, and Misra (1992). 

Iff  there would be no insider lending, then there will be no collusion and the bank 

managerr simply maximises5: maxö E(y) + 0{R(9)-(\ - K)r' }  which gives as the 

optimall  choice for loan quality 

R'{0) R'{0) 

Wee assume that R{6) > ( 1- K)r' , that is, the optimal project gives a positive return to 

thee bank in the case of success. This choice of the project quality does, however, not give 

thee social optimum, which would be achieved with an all equity-financed project that 

solves:: maxö E(y) + 9R(9) with d* = -R(0*)/R'(9*). It follows that 6 <6\ because of 

morall  hazard (Boot and Thakor, 1993). 

Wee consider the possibility that a borrower may bribe the bank manager in return 

forr an insider loan, that is, a loan on favourable terms. In terms of the model, such 

favourablee terms can be interpreted as funding a project of sub-optimal quality d<6 at a 

ratee of R{6). The gross expected benefit of such a loan to the borrower will be 

6{R(6)6{R(6) - R(9)}. In return for the insider loan, the bank manager receives a bribe 

y9{R(9)y9{R(9) - R{9)}equal to a proportion of the gross expected benefit to the borrower, 

wheree ye [0,1]. The bribe occurs as a private benefit to the bank manager. A self-

interestedd bank manager with only a flat wage incentive scheme, w, will accept such a 

bribe.. The net expected benefit to the bribing borrower is then (1 - y)9{R{6) - R(9)}. By 

Sincee E(y) does not depend on 8 there is no need to include this term in the objective function. 
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extendingg the insider loan, the expected equity value of the bank will increase by only 

O{R{0)O{R{0) - (1 - K)rf ) instead of e(R(0) - (1 - K)rf), making the shareholders of the bank 

worsee off. 

Thee prudent bank regulator wants to prevent insider lending and will monitor the 

bank'ss choice of the combination {9, R{6)\. We will , however, assume that it is difficult 

forr the regulator to find out whether this combination is optimal and that it is easy for the 

bankk manager to hide information on insider lending from the regulator. In this case the 

bankk regulator observes only R(8), the interest payments on the loan, but not 0, the true 

riskk of the loans, which is observed only by the bank's insiders, hence to the bank 

managerr and the borrower. We model the monitoring effort of the bank regulator by the 

parameterr rj, which is the probability that the regulator spots the inferior loan quality 6. If 

thee regulator finds out that insider lending is occurring, the bank manager will be fired 

andd a fair interest rate R{0) will be imposed on the borrower. We ignore the case in which 

thee bank manager can also give insider loans to himself. In most countries, this form of 

abusee is extremely limited by the regulator by putting a limit on the loans that the bank 

managerr can give to himself, and has to be approved by the management board, in 

particularr the shareholders, who will in general not agree to such practice. 

Inn principle, all potential borrowers can bribe the bank manager for an insider loan. 

Theree will thus be a competition for bribing which will ultimately drive the benefit for 

thee borrower of bribing to zero. Knowing this in advance, borrowers will not bribe, at 

leastt borrowers who do not own the bank's equity. Borrowers who are bank shareholders, 

fromm now on classified as shareholder-borrowers, may still be able to bribe profitably, 

becausee they may be able to fire the bank manager for not co-operating. The threat of 

firingg will force the bank manager to accept a smaller bribe from the bank shareholder 

thann from other borrowers, giving the outside project of the bank shareholder a positive 

expectedd profit. Of course, the latter benefit is at the expense of the expected value of the 

bank'ss equity. 

Wee model that a bank shareholder can fire the bank manager with probability 4{a) 

forr not co-operating, with a the share of the voting rights of the bank that this particular 

shareholderr owns. We assume that <p'(.)>0, 0"(-)>O, #1)=1, and <zS(0)=0. Like the bank 

regulator,, a bank shareholder observes only R(0), and not the true level of 6, if the bank 



14 14 ChapterChapter 1 

co-operatess with another borrower. We assume that the shareholders find out that the 

bankk manager has extended an insider loan to a borrower other than himself with 

probabilityy iff, in which case the bank manager is fired and the borrower has to repay the 

truee R(d). This probability is assumed to be independent of the stake that the particular 

shareholderr has in the bank. For simplicity we will model only two bank shareholders. 

Onee shareholder. Borrower Type I, has a majority stake in the bank of a, >0.5, and the 

otherr shareholder, Borrower Type II, has a minority stake in the bank of a„  <0.5, with 

a,a, +au = 1. It follows that 0(a,)>a,, and 0(au)<a„  . In addition, there is a large 

groupp of potential borrowers, classified as Borrower Type III , that do not own shares in 

thee bank. We now have the following proposition. 

Propositionn 1: A bribed bank manager will  fund a project of a certain quality, say 6 , 

thatthat is of worse quality than the project a non-bribed bank manager would fund. 

Proof:Proof: The payoff to the bank manager if "co-operating" with Borrower III is 

ww + (l-i/)(]  -yf)Y,i,9[R{9)-R(9)} + (1 - ^ ( 1 -0 ( a, + a„  ))y!ue\R(9) - R(è)},  or 

ww + (1 - r?)(l - y/)0{ R(6) - R(0)}.  (1.2) 

sincee 0{a, + an ) = 1 , and ym = 1 because of competition. Hence, the payoff to the bank manager would 

equall  his wage plus the bribe times the probability that both the regulator and the shareholders do not spot 

insiderr lending. The bank manager will choose 6 such as to maximise (1.2), which gives the maximum 

choicee for the quality of the insider loan 6 ~{~R(8) + R(9))l R'(9) and the payoff to the bank manager 

wouldd be 

ww + (l-n){l-W)0{R(0)-R(0)) (1.3) 

Sincee 9 = {-R(0) + (1- K)r' )/ /?'(#)and R(0) >  >(1 - K)r' it follows that 9 <9 . ij 

Propositionn 1 establishes the bribe to the bank manager when the manager receives 

allall of the rents due to competition among bribers. Contrary to non-shareholder borrowers, 

shareholderss are capable of gaining some returns to bribing because they can threaten to 

firee the manager. The ability to fire the bank manager and, therefore, to bribe successfully 

increasess with the ownership stake. The private benefit that non-shareholder borrowers 

wouldd provide to the bank manager forms a benchmark for the bribe that the shareholders 
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willl  have to pay. Proposition 2 establishes the ability of the majority shareholder to bribe 

thee manager and pass on some of the cost to the minority shareholder. 

Propositionn 2: A majority shareholder can get an insider loan if he gives a certain share 

ofof his expected benefit, say y] , to the bank manager. 

Proof:Proof: The maximum payoff to the bank manager if "co-operating" with Borrower II is 

ww + (1 - /7)(1 -v/)y„e[R(e) - R{0)} + (1 - T])v([ - 4>(at ))yu9{R(é) - /?«?)}  , or 

w+a-n)(i-vfta,))yiië[R(ö)-R{ê)}w+a-n)(i-vfta,))yiië[R(ö)-R{ê)} 0-4) 

withh y„  the proportion of the loan subsidy that Borrower II returns to the bank manager as a bribe. 

Forr the bank manager to prefer giving an insider loan to Borrower II instead of III , expression (1.4) has to 

bee larger than (1.3) in expectation. This is true as long as (1 -y/<p(a, ))y„  >\-y/or y„  > ——- . 

Thee majority shareholder needs even a smaller bribe than the minority shareholder. This follows from the 

payofff  to the bank manager if "co-operating" with Borrower I, which is 

ww + (l-rf)([-^(a II))yl9{R(è)-R(ê)\, (1-5) 

withh y, the proportion of the loan subsidy that Borrower I returns to the bank manager as a bribe. For the 

bankk manager to prefer giving an insider loan to Borrower I instead of II or III,  expression (1.5) has to be 

largerr than both (1.3) and (1.4) in expectation. This is true as long as 

11 - y/ 1 - Wt*i) _ [ ~ V (1.6) 
'' 1 - y/(j>(a,) 1 - \p0(a„) 1 - v0(a„) 

Fromm (1.6) it follows that a bribe from the majority shareholder will be preferred by the bank manager, if 

Y*Y* = — — . It follows that K < 1 , giving the majority shareholder a gross benefit of 

(11 - n)(l - w<P(a„  ))(1 - y] )8{ R{9) - R(6)} > 0. D 

Thee total payoff to the majority shareholder will be lower than the net benefit from 

thee insider loan, because the value of his share in the equity of the bank will be lower in 

expectationn due to the insider loan. It could be that the reduction in the expected value of 

thee equity is larger than the expected gain on the conditions of the loan. Obviously, the 

reductionn in the expected value of the equity is larger for the majority shareholder than 

forr the minority shareholder, because the expected loss of the equity value is proportional 

too the ownership stake, a. Therefore, it could be that the total benefit of bribing is larger 



16 16 ChapterChapter 1 

forr Borrower II than for Borrower I, even though Borrower II has to give a higher bribe. 

Thiss is captured by the following proposition. 

Propositionn 3: There exists a critical level of the shareholding of the majority 

shareholder,shareholder, say a], above which the majority shareholder will  not bribe the bank 

managermanager to engage into insider lending, because the costs in terms of the value 

destructiondestruction of his share in the bank's equity outweighs the benefits. The critical level a] 

doesdoes not depend on the probability ï] that the regulator discovers insider lending. 

Proof:Proof: Without bribing, the expected payoff to the majority shareholder is OJ,[E( y) + 6{R(6)-(l- 6{R(6)-(l- K)r'}. 

Iff  the majority shareholder bribes for an insider loan, then his expected payoff equals the expected payoff 

fromm his bank shares plus the expected benefit from the insider loan, or 

a,[E(y)a,[E(y) + (\-t])(l-ma (\-t])(l-maIIII )W{R(8)-(l-K)ri)W{R(8)-(l-K)ri } + \(l-nW(a,,) + n}d{R(ê)-(\-K)rf}]  + 

++  (1 - i7)(l - y/HHa,,))() -y,)8{ R{8) - R(9)} 

Inn the proof of Proposition 2 we showed that a bribe from the majority shareholder will be preferred by the 

\-w \-w 
bankk manager if / , = . The majority shareholder will thus bribe it 

11 - y/<t>(au ) 

a,[E(y)a,[E(y) + (1 -n){\ - W4>(a„ ))9\R{8) - (1 - K)r(} + {(1 - r)W0{aH ) + r/}8{R(0) -{l-K)r>  }]  + 

++ (1 - 7)|/(1 -<p{au ))8{R(9) - R(ê)}>a,\£( v) + 0{R(6) -(1 - K)rf }] 

orr if 

y/{\y/{\ - 4>(au ))8{R(8) - R(8)} > a, (1 - v<?(au ))[&{  R(8) R(8) -(l-K)r')-  0{R(0) - (1 - K)r' }] 

orr if 

¥^-0ia¥^-0iallll ))è{R(9)-R(ê))))è{R(9)-R(ê)) . ( 1 ?) 

{\-V0{a{\-V0{auu))[ê{R(ê)-{i-K)r'}-8{R(9)-{\-K)r))[ê{R(ê)-{i-K)r'}-8{R(9)-{\-K)r ll\\ \\ 

Bothh the numerator and the denominator of the ratio in (1.7) are positive, because R(8)> R(8) and 

becausee 6 maximises 6{R(8)-(\- K)r! ). It will depend upon the model parameters and on the variables 

99 and 6 whether inequality (1.7) holds, and thus whether the majority shareholder will initiate the bribe. 

Notee that {1.7) does not depend on the regulator parameter r\. 71 

Itt is clear from the above that a bribe from the majority shareholder wil l be at the 

expensee of the minority shareholder, whose shares decrease in value. Since this can be 

anticipated,, the question arises why any one would become or remain a minor 
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shareholder.. An explanation is that the expected rents of the bank are sufficiently high to 

offerr the minority shareholder a competitive rate equal to his outside opportunities, even 

inn the presence of insider lending. Another explanation is simply that the minority 

shareholderr is an uninformed agent. An obvious candidate is the government, who often 

hass rather passive, minority stakes in banks. Competition for the majority ownership of a 

bankk during a privatisation process offers a third explanation. The shareholders that loose 

thee competition become minority shareholders and face the risk of being exploited by the 

majorityy shareholder. This explains why such minority shareholders are likely to remain 

minorityy shareholders. Although they may want to sell off their minority stakes, it will be 

hardd to find potential buyers for a minority stake, in particular if majority shareholders 

abusee their powers and the protection of shareholder rights is poor. In addition to an 

inefficientt allocation of credit, such abuse of concentrated bank ownership may turn off 

thee function of banks as corporate governors. 

Iff  the bank would have only one shareholder, then a, = l,a„  = O,0(a„ ) = 0,^ = 0 

togetherr with (1.7) requires 0{/f(0)-( l - K)rf} >0{R(0) - ( 1 - K)rj }  which cannot 

holdd because 0 maximises 0{R(0) - (1 - K)r' } . Obviously, a shareholder of the bank 

onlyy wants to bribe the bank manager if he can do it at the expense of other shareholders 

too share the loss on the value of the equity value of the bank. If there is only one bank 

shareholderr then insider lending will not occur, because the shareholder will loose on his 

equityy what he gains on the loan. 

1.22 Russian Firm-Level Survey 

Inn mid-1994, the World Bank conducted a survey of 439 Russian industrial enterprises 

employingg 15 or more persons. The information was collected through interviews with 

topp management. The survey provides excellent data to analyse the relations between 

firms,, banks and credit in Russia from the perspective of firms. The majority of the 

enterprisess selected are privately owned (26% state-owned, 64% privatised, and 11% 

privatee companies). The sample was drawn from the Goskomstat database, which 

comprisess 23,000 enterprises, and from lists at local statistical offices. For more details 
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withh respect to the survey we refer to the Appendix in Commander, Fan, and Schaffer 

(1996). . 

Thee data from the World Bank survey has already been used by Fan, Lee, and 

Schafferr (1996) to analyse the relations between firms, banks and credit in Russia. They 

findd that being a majority shareholder of banks is not significantly correlated with a 

greaterr ease of obtaining bank credit. This lack of effective influence is also found to be 

reflectedd in the actual volumes of borrowings and in the interest rates paid. Shareholders 

doo not have larger bank loans compared to non-shareholders, nor more favourable 

repaymentt terms. On the basis of these results Fan, Lee, and Schaffer (1996) conclude 

that,, although the number of enterprises which hold shares in banks is significant, there is 

noo apparent impact of such shareholding on credit allocation. As we will see in section 3, 

theirr findings are partly the result of estimation with a single independent variable only, 

andd therefore of not controlling for firm-specific factors. 

Withh respect to ownership features the sample has the following characteristics: (1) 

managerss have large ownership of firms (in 76% of firms they own 5% or more of the 

shares,, and in 17% of firms they own 50% or more of the shares); (2) manager 

shareholderss have a dominant influence on the decisions regarding financial issues (this is 

thee case in 68% of firms that have shareholder managers); (3) managers are very often on 

thee board of directors (this is the case in 85% of firms); (4) firms are often shareholders 

inn the bank granting their loans (in 46% of firms that have loans outstanding the firm is a 

shareholderr in the bank granting the largest loan, and in 13% of firms even a majority 

shareholder);; and (5) banks are almost never shareholders in the firms to which they grant 

loanss (in only 4% of firms is the bank a shareholder, and in only 0.5% of the cases is the 

bankk a majority shareholder). 

Withh respect to financing features the sample has the following characteristics: (1) 

firmss find it difficult to get long-term loans from a bank on commercial terms (in 75% of 

casess the firms find it fairly difficult up to impossible to get long-term bank loans); (2) 

firmss find it easy to get short-term loans from a bank on commercial terms (in 69% of 

casess the firms find it fairly easy up to very easy to get short-term bank loans); (3) many 

companiess have payment problems (57% of firms have failed to repay a bank loan or 

makee an interest payment on time at least once in the past two years); (4) a large amount 

off  companies does not have bank credit outstanding (40% of banks have zero bank 
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credit);; (5) commercial banks are the main source of loans (in 73% of cases a commercial 

bankk is the source of the largest loan outstanding - other sources are other firms, the 

Centrall  Bank of Russia, or the government); and (6) some credit extended by commercial 

bankss is not on commercial terms, i.e., the interest rate is below the CBR discount rate. 

1.33 Empirical Evidence of Insider  Lending in Russia 

Loanss can be on preferential terms with respect to either the interest rate or the size. In 

thee model in section 1.1 we defined insider lending as extending a loan of sub-optimal 

qualityy 0 < 0 at a rate of R{0). Although the model focused on the quality of the loan, 

interestt favour and size favour can be incorporated in the model as follows. Since the fair 

ratee on a loan of sub-optimal quality 0 should have been R(0), which is higher than 

R(0),R(0), the interest rate has been set too low. Insider lending as defined in the model can 

thuss be interpreted as lending with interest favour. The model considers a loan of $1 of 

optimall  quality 0. A loan of size larger than $1 is likely to be of lower quality than 0, 

thatt is of higher risk (other things equal). Therefore, if a loan larger than $1 would be 

extendedd instead of the standard loan of $1, then a loan of sub-optimal quality 0 would 

bee extended at a rate of R(0). Insider lending as defined in the model can thus be 

interpretedd as lending with size favour as well. It thus follows from Propositions 1-3 of 

thee model in section 1.2, that majority bank shareholders should receive loans from their 

bankss of larger size and/or lower interest rates than others in return for a bribe, at least if 

thee shareholding does not exceed the critical level put forward in Proposition 3. 

Inn this section we test for the special case of insider lending in which majority bank 

shareholderss receive bank loans with favourable size and/or interest rate. Before testing 

whetherr majority shareholders received interest or size favour, we analyse whether 

relationshipp banking was prevalent in Russia around 1994. In our model of insider 

lendingg we neglect that granting loans to insiders has the potential of extracting rents 

fromm relationship banking benefits, and focus only on the dark side of insider lending, 

66 For most firms, the majority shareholding is expected not to exceed the critical level put forward in 
Propositionn 3, given that the typical majority stake in Russian banks for the sample of firms is 50%. 
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namelyy the fraudulent behaviour of granting loans at favourable terms. The conclusions 

off  the model may not hold if relationship banking is prevalent. 

Lendingg to insiders may have certain benefits of relationship banking, in particular 

thee mitigation of certain informational asymmetries between the lender and the 

borrower.. Such benefits may be large if there are ownership links between the bank and 

itss borrowers. The presence of borrowing firms on the management board of the bank 

mayy give the bank manager the benefit of access to more information on these borrowing 

firms,, which improves the quality of loans made to those insiders, and potentially may 

givee the bank manager more information on other firms in the same industry. If 

informationall  asymmetries between banks and their borrowers are lower for certain 

clients,, then it would be accepted for the bank to extend loans on preferential terms to 

thesee clients, that is, on better than commercial terms. Such clients could be firms that are 

ownedd by the bank, firms that own shares in the bank, and firms that have a lot of debt 

outstandingg with the bank. 

Sincee firm ownership by banks was not common in Russia in 1994 (only 0.4% of 

firmss in our data set had a bank as majority shareholder), the first type of informational 

linkk between banks and their clients can be neglected.8 To assess the importance of the 

otherr two linkages, we analyse whether it is easier for shareholders and large borrowers 

too get credit on commercial basis, that is on fair terms and without bribes. One would 

expectt such a link, if relationship banking is prevalent. As proxy for large borrowers we 

usee the amount of credit outstanding to sales, and as indicator for bank ownership we use 

aa dummy variable that takes value one if the firm is a majority shareholder in a bank, and 

zeroo if the firm is not a shareholder or a minor shareholder. The data enables us to 

distinguishh between the financing constraints with respect to both long-term and short-

termm loans. The survey has classified the ease of obtaining credit into 5 categories. The 

financingg constraint variable takes value "zero" if it is "very easy", "one" if it is "fairly 

Lendingg to insiders can have distinct advantages if the formal financial system is underdeveloped, and the 
availabilityy of information and capital are scarce. An example is lending to related group firms. Perotti and 
Gelferr (1999) study the case of Russia during 1995-96 when financial-industrial groups were established 
andd engaged into informal lending arrangements to group members, and find that financial-industrial 
groupss exhibit extensive reallocation of financial resources within groups. This indicates that allocating 
fundss within a group has evident informational advantages. 

Att the end of 1994, financial-industrial groups emerged with banks taking substantia! equity positions in 
industriall  group firms. Our data set includes data only until mid-1994, and therefore does not include 
financial-industriall  groups. 
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easy",, "two" if it is "fairly difficult" , "three" if it is "very difficult" , and finally "four" if 

itt is "impossible" to obtain credit on commercial basis. 

Wee follow Pinto and Van Wijnbergen (1994) by using an ordered logit procedure 

too estimate the ease of obtaining credit on commercial basis as a function of the amount 

off  credit to sales, bank ownership, and control variables. As control variables we include 

thee firm's profit to sales, a dummy variable indicating if the firm had credit repayment 

problemss during the past two years, a private ownership dummy, and industry dummies. 

Wee expect that it is easier to obtain credit for firms that are profitable and that have had 

feww credit repayment problems in the past, because the risk of non-repayment is 

perceivedd to be lower for these firms. We include a private ownership dummy to control 

forr potential differences in the ease to get bank credit between state and private 

enterprises.. Government-owned enterprises tend to get higher government subsidies, 

whichh unfairly improves their financial situation, and may therefore find it easier to get 

bankk credit. State-owned enterprises in transition economies have another advantage over 

privatee firms. As has been argued by Perotti (1993), after the financial reform Russian 

bankss might have been inclined to give more funds to their loss-making former debtors, 

whichh are state-owned enterprises, to gain the potential repayment of previous debt. We 

specifyy the same model for both the severity of the long-term borrowing constraint and 

thee short-term borrowing constraint. The estimation results for the two models can be 

foundd in Table 1.2. The standard errors are corrected for heteroskedasticity. 

Thee sample for the regressions in Table 1.2 includes both firms with and without 

bankk loans. Of the 439 firms originally surveyed, only 386 firms answered the question 

onn the difficulty of getting either a long-term or a short-term bank loan on commercial 

terms.. Of these, only 240 firms provided information on their profitability. The sample 

usedd in the regression is reduced to 161 observations because another 79 firms did not 

answerr questions related to some of the other regressors. 
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Tablee 1.2: Financing constraints and bank ownership in 1994 - ordered logit model 

Variable e 

Credit t 

Profit t 

Paymentt Problems 

Privatee Ownership 

Bankk Ownership 

Numberr of observations 

X'-statistic c 

p-value e 

Pseudo-R" " 

Notes:Notes: The dependent variable of the regression model in column (al is the difficulty as of mid-1994 to get a long-term 
loann from a bank on commercial terms. The variable takes value 0 if it is "very easy" lo gel a long-term loan from a 
bankk on commercial terms. 1 if it is "fairly easy". 2 if it ts "fairly difficult" , 3 if' il is "very difficult" , and 4 if it is 
"impossible""  (i.e.. long-term bank financing is completely unavailable). The dependent variable of the regression 
modell  in column (b) is the difficulty as of mid-1994 to get a short-term loan from a bank on commercial terms The 
variablee takes value 0 if it is "very easy" to gel a short-term loan from a bank on commercial terms, 1 if it is "fairly 
easy".. 2 if it is "fairly difficult" . 3 if it is "very difficult" , and 4 if it is "impossible" (i.e.. short-term bank financing is 
completelyy unavailable). Credit is the amount of credit outstanding with banks as of mid-1994 scaled by sales. Profit is 
thee profit of the firm as % of sales revenue as of mid-1994. Payment problems is a dummy variable that takes value one 
iff  the firm had repayment problems as of mid-1994. i.e. has failed in the past two years to repay a bank loan or to make 
ann interest payment on time, and zero otherwise. Private ownership is a dummy variable that takes value one if the 
companyy is private as of mid-1994. and zero otherwise. Private firms include firms that have always been private and 
firmsfirms that had been privatised as of mid-1994. Bank ownership is a dummy variable that takes value one if the firm is a 
majorityy shareholder of a bank, and zero if the firm is not a shareholder or a minor shareholder. Both models are 
specifiedd as an Ordered Logit model. Industry dummies were added, but are not reported. Heteroskedasticity robust 
standardd errors are reported in parentheses. The x"- statistic is a model specification test statistic and equals 2*(LrLa), 
wheree A, is the log-likelihood of the full-model and /^ is the log-likelihood of a constant-only model. The Pseudo-R3 

equalss ]-L]/LQ.  The sign * indicates significance at a 10% level. **  indicates significance at a 5<% level, and ** * 
indicatess significance at a \c7c level. 

(a) ) 

Difficult yy to gel a long-term bank 

loann on commercial terms 

-- 1949 

(.5965) ) 

-.0005 5 

(.0122) ) 

***1.21 7 7 

(.3695) ) 

.9397 7 

(.5745) ) 

.8198 8 

(.6525) ) 

161 1 

101.87 7 

0.000 0 

.117 7 

Difficult yy ic 

loann on 

(b) ) 

gett a short-

commercial commercial 

termterm bank 

terms terms 

-- 1871 

(.54571 1 

***-.031 8 8 

(.01211 1 

*.6265 5 

(.3528) ) 

.2978 8 

(.5211) ) 

.. 1835 

(.5340) ) 

161 1 

80.3! ! 

0.000 0 

.095 5 
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Wee find that firms that own majority stakes in banks do not find it significantly 

easierr or more difficult to get either long-term or short-term loans on commercial basis. 

Thee regression coefficients, although not statistically significant, even indicate that such 

shareholderss find it more difficult to get loans on commercial basis. This suggests that the 

informationn asymmetries between banks and their shareholders are not different from 

thosee with other bank clients, that is, it is unlikely that Russian banks and their 

shareholderss were engaged into productive relationship banking around 1994. Firms that 

havee been major borrowers of banks are not found to find it significantly easier to receive 

moree credit on commercial terms as well. This finding suggests that there is no indication 

off  the presence of relationship practice between banks and their main customers. We also 

findd that firms with repayment problems over the last two years find it substantially more 

difficultt to get loans, especially long-term loans. In addition, firms with high current 

profitss are found to find it easier to get short-term loans. Current profitability does not, 

however,, significantly affect the ease to get long-term financing. In short, the results in 

Tablee 1.2 indicate that it is not easier both for majority shareholders and large borrowers 

too get loans on commercial terms, that is without bribing. We therefore find no indication 

off  the presence of relationship banking between banks and their majority shareholders or 

mainn customers. 

Next,, we test for the presence of insider lending by analysing whether shareholders 

gott larger loans and/or paid lower interest rates. Since we do not find evidence of 

relationshipp banking between banks and their shareholders, a direct link between 

shareholderr preference and ownership can be interpreted as preferential lending and thus 

insiderr lending. 

Wee first analyse whether majority bank shareholders got relatively larger loans. To 

answerr this question we use as dependent variable the size of the largest loan of each firm 

scaledd by sales and as independent variable a dummy variable that indicates whether the 

firmm is a majority shareholder in the bank granting the largest loan. Loan size is scaled by 

saless to correct for a possible size effect. We use 19949 data only to evade problems that 

99 The data set comprises data for the years 1989-94; 60.4% of loans are extended in 1994. 
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mayy arise from using time series data, such as a changes in inflation , and changes in the 

aggregatee supply of and demand for credit. We correct for certain firm-specific factors. 

Firstly,, we correct for the amount of other credit outstanding scaled by sales, since banks 

mayy extend more credit to firms that already have a large amount of credit outstanding, 

becausee lending relationships may reduce information asymmetries. Secondly, we add 

profitss to sales to control for debt repayment capacity. Thirdly, we add a dummy variable 

indicatingg if the firm had credit repayment problems during the past two years. Fourthly, 

wee include a private ownership dummy variable to correct for differences in the ability to 

receivee loans among state and private enterprises. 

OLSS estimation of the above regression model that estimates the effect of bank 

ownershipp on loan size may suffer from a potential sample selection problem, in which 

casee the estimates are inconsistent from a statistical point of view, because the sample of 

borrowerss may not be a random sample of the population of potential borrowers. The 

traditionall  model to describe sample selection problems is the tobit II model , which is 

typicallyy estimated using a two-step procedure introduced by Heekman (1979). 

Thee two-step estimation involves first estimating a probit model of the selection 

equationn using the full sample where the dependent variable indicates whether the 

observationn is selected or not. The results of the probit model are then used to calculate 

Heckman'ss lambda, also known as the inverse Mill' s ratio, which captures the sample 

selectionn bias. Heckman's lambda is calculated as <#(.*,'/?)/<£(*,'/?), where .v, indicates 

thee vector of exogenous characteristics that are used in the probit model to describe 

whetherr observation i is selected or not, with regression coefficients /? . The second stage 

involvess estimating a simple OLS regression using the restricted sample with Heckman's 

lambdaa added to the original regression specification. The regression coefficient of 

Heckman'ss lambda measures the covariance of the error terms from the original 

regressionn equation and the selection equation. It is then possible to test the null 

Russiaa experienced hyperinflation in 1992. During 1992, the CPI index increased by 2,510 percent and 
thee PPI index even by 3,278 percent. The inflation rate decreased subsequently to 840 percent per annum in 
19933 and 215 percent in 1994 (Source: Goskomstat). 
''' The sample of firms (out of the total number of 439 firms surveyed) that have information on loan size is 
naturallyy constrained to borrowing firms. 
122 This classification of tobit models is due to Amemiya (1984). 
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hypothesiss of no sample selection bias using a standard t-test on the regression coefficient 

off  Heckman's lambda. 

Wee use Heckman's two-step procedure to estimate the effect of bank ownership on 

loann size. As dependent variable of the first-step selection equation we use a dummy 

variablee that takes value of one if the firm has borrowed loans from banks, and zero if the 

firmm is not a borrower. The sample used for estimation of the selection equation includes 

alll  firms that indicated whether they are borrowers or not, which amounts to a sample of 

2322 firms out of the total number of 439 firms surveyed. As non-borrower specific, 

explanatoryy variables we include profits to sales, a private ownership dummy variable, 

andd industry dummies. These variables are thought to affect the likelihood of being a 

borrower.. We estimate the selection equation using a probit model, and use its regression 

outputt to calculate Heckman's lambda. The estimation results of the selection model are 

presentedd in Table 1.3.a. We find that private firms are more likely to be borrowers, 

althoughh the power of the regression is weak. In fact, a likelihood model specification test 

rejectss the model at a 45% level. This suggests that the sample of borrowers does not 

sufferr from a major selection bias. 

Ass a second-step we add the lambda variable to the original regression model to 

explainn loan size. We estimate the second-stage regression by OLS using data on both 

statee enterprises, privatised firms and private firms. The sample of borrowers used in the 

second-stagee regression is 51, because, although 185 firms of the total of 439 firms 

surveyedd are borrowers, 134 of these 185 firms did not report the size of their largest 

loan.. Information on loan collateral is missing as well for a large number of borrowing 

firms.. The standard errors are adjusted to take into account heteroskedasticity and the 

estimationn error in Heckman's lambda. The estimation results of the second-stage 

regressionn are presented in Table 1.3.b. 

Wee find that companies that are a majority shareholder in the bank granting the 

largestt loan obtain a significantly larger amount of credit. Given the previous result from 

Tablee 1.2 that there is no indication of the presence of relationship banking between 

Russiann banks and their majority shareholders, this form of preferential lending can be 

interpretedd as insider lending. This result is consistent with our model, where we showed 

133 Alternatively, this may be an indication of omitted, but unobserved variables. 
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thatt majority shareholders are in a better position to bribe a bank manager to get loans on 

favourablee terms at the expense of the minor shareholder. We also find that borrowers 

thatt are profitable, that did not have repayment problems, and that put up a lot of 

collaterall  find it easier to get large new loans. Apparently, such borrowers are thought to 

bee more creditworthy. We do not find that large borrowers find it easier to get large new 

loanss from the same bank. This finding is consistent with the previous result from Table 

1.22 that relationship banking between banks and their main customers was unlikely to be 

prevalentt in Russia around 1994. 

Thee t-statistic on the coefficient for the estimate of lambda indicates that there is no 

significantt sample selection problem, although the implied correlation coefficient 

betweenn the two equations' error terms is high at 0.37. The positive correlation 

coefficientt indicates the existence of unobserved characteristics that positively affect the 

bothh decision to borrow and the size of the loan, but is apparently measured with so much 

errorr that it is not significantly different from zero. This finding is not surprising given 

thee weak power of the first-step regression model in Table 1.3.a. 
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Tablee 1.3: Insider  lending, loan size and interest rate in 1994 - tobit model 

Variable e (a) ) 

Bankk borrower dummy 

(b) ) 

Loann size 

Constant t 

Otherr credit 

Profit t 

Paymentt problems 

Collateral l 

Size e 

Maturity y 

Privatee ownership 

Bankk ownership 

**M.76 6 6 

(.3988) ) 

.0078 8 

(.0088) ) 

*.6610 0 

(.3951) ) 

Lambdaa (Inverse Mill s ratio) 

-.0096 6 

(.0474) ) 

.1456 6 

(.1032) ) 

*.0011 1 

(.0006) ) 

***-.052 9 9 

(.0207) ) 

***.860 2 2 

(.0550) ) 

-.0266 6 

(.0363) ) 

**.0994 4 

(.0472) ) 

.0182 2 

(.0250) ) 

(c) ) 

Interest t rate e 

***151. 4 4 

(33.93) ) 

18.56 6 

(87.29) ) 

.0451 1 

(.4704) ) 

"27.00 0 

(15.38) ) 

.0261 1 

(.0835) ) 

-0056 6 

(.0059) ) 

.2326 6 

(1.699) ) 

8.840 0 

(25.87) ) 

-4.314 4 

(34.20) ) 

23.92 2 

(18.22) ) 

Numberr of'observations 

X2-statistic c 

p-value e 

232 2 

14.96 6 

.454 4 

51 1 

775.3 3 

.000 0 

51 1 

10.60 0 

.390 0 

Notes:Notes: The dependent variable in column (a) is a dummy variable indicating whether the company has borrowed loans 
fromm a bank, or not. The dependent variable in column (b) is the size of the largest loan received from a commercial 
bankk as of mid-1994 scaled by sales. The dependent variable in column (c) is the interest rate in % on the largest 
commerciall  bank loan as of mid-1994. Other credit is the amount of credit outstanding with banks as of mid-1994 
excludingg the largest commercial bank loan received as of mid-1994 and scaled by sales. Profit is the profit of the firm 
ass a percentage of sales revenue as of mid-1994. Payment problems is a dummy variable that takes value one if the firm 
hadd repayment problems as of mid 1994, i.e. has failed in the past two years to repay a bank loan or to make an interest 
paymentt on time, and zero otherwise. Collateral is the value of the collateral of the largest loan as of mid-1994 scaled 
byy sales in (b) and as a 7< of the loan size in (c). Size is the size of the largest commercial bank loan in millions of 
rubless as of mid-1994. Maturity is the remaining maturity of the largest loan in months as of mid-1994. Private 
ownershipownership is a dummy variable thai takes value one if the company is private as of mid-1994, and zero otherwise. Bank 
ownershipownership is a dummy variable that takes value one if the firm is a majority shareholder in the bank granting the largest 
loann as of mid-1994, and zero if the firm is not a shareholder or a minor shareholder. Industry dummies are included in 
modell  (a), but not reported. Model (a) is estimated as a probit model. Models (b) and (c) are estimated as a tobit II 
regressionn model using Heckman's two-step method. The probit model in (a) is the first-stage regression for both (b) 
andd (c). Heteroskedasticity robust standard errors are reported in parentheses. The x2- statistic in (a) is a model 
specificationn test statistic and equals 2*(L]-LQ) with L{ the log-likelihood of the full model and /^ the log-likelihood of 
aa constant-only model. The  statistic in (b) and (c) relates to a Wald test wilh null hypothesis thai all coefficients 
equall  zero. The sign * indicates significance at a 10% level, **  indicates significance at a 5% level, and ** *  indicates 
significancee at a 1% level. 



28 28 ChapterChapter 1 

Next,, we investigate whether shareholders pay lower interest rates. Once more, we 

needd to control for a potential sample selection problem that may arise from focusing on 

thee non-random sample of borrowing firms. Again, we estimate a tobit II model using the 

two-stepp procedure introduced by Heekman (1979) to control for the potential sample 

selectionn problem. The selection equation is identical to the one used in the previous 

analysis,, and the probit estimation results can be found in Table 1.3.a. The sample of 

borrowerss used in the second-stage regression is 51, because, although 83 firms reported 

thee interest rate on their largest loan, only 51 firms reported the size of their largest loan. 

Thee second-stage regression specifies the interest rate on the largest bank loan as a 

functionn of the size of the loan, the collateral of the loan, profits to sales, payment 

problemss during the last two years, the amount of other credit outstanding, the maturity 

off  the loan, a private ownership dummy, a dummy variables that indicates whether the 

firmm is a majority shareholder in the bank granting the loan, and Heckman's lambda to 

controll  for potential sample selection bias. We include the first six variables to control for 

thee risk of the loan. Only for the first four variables we have an a priori  expectation of 

thee sign of the relationship with the interest rate. An increase in collateral or profits to 

sales,, as well as a decrease in the loan size is expected to improve the repayment capacity 

off  the firm, and hence to decrease the interest rate that the bank would charge. On the 

otherr hand, past loan repayment problems are expected to be a good predictor of current 

paymentt problems, and are therefore likely to raise the interest rate charged by the bank. 

Thee sign of the relationship between the interest rate on the largest loan and the amount 

off  other credit outstanding as well as the maturity of the loan is not so clear. In general, 

interestt rates would be higher on loans with a longer maturity and for companies with a 

largee amount of loans, because of the increased riskiness of the loan. However, in the 

casee of Russia, where there is an overall shortage of credit, companies that are able to get 

aa large amount of loans and/or loans at high maturity might be perceived to be less risky 

byy the banks, which would support a lower interest rate. 

Wee estimate the second-stage model using OLS and correct the standard errors for 

heteroskedasticityy and estimation error in Heckman's lambda. The estimation results are 

presentedd in Table 1.3.c. Since the riskiness of firms might differ across industries, 

leadingg banks to require different interest rates on loans for different industries, we have 

estimatedd the model with industry dummies as well. In both cases, we do not find any 
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evidencee of an interest rate favour towards companies that own banks. The inclusion of 

industryy dummies indicates that there are no significant industry-specific effects. We 

thereforee only report the results based upon the model without industry dummies. We 

findd weak evidence that firms with repayment problems during the last two years have to 

payy higher interest rates on new loans, although a Wald model specification test rejects 

thee model at a 39% level. 

Fromm the above we conclude that Russian firms and banks engaged into insider 

lendingg banks on the basis of loan volume rather than interest rate level. The reason for 

thiss might be that it is easier to hide fraudulent lending behaviour towards outsiders if 

youu juggle with the volume of a loan rather than with the interest rate, especially in an 

environmentt where it is difficult to assess the risk of a company. Another explanation for 

thiss result is that many insider loans might not get repaid, but are always rolled over. The 

interestt rate on such a loan does not matter, since repayment does not take place. In credit 

constrainedd Russia it seems likely that insiders used their powers primarily to get large 

loans,, and that the pricing of loans was secondary. The data provides empirical evidence 

forr a relationship between non-repayment of loans and bank ownership: although many 

firmss did not fully meet their loan payment obligations in the past two years (57% of total 

sample),, non-repayment was significantly higher among firms that are shareholders of 

bankss (71%). 

1.44 Preventing Insider  Lending 

Inn countries with poor banking regulation and a poor legal framework, such as Russia, 

bankerss can easily hide insider lending abuse from the regulator and the shareholders 

(i.e.,, the probability r\ in the above model is low). Although most countries have 

regulationss in place that try to prevent such lending practices (such as a restriction on the 

amountt the bank can lend to one party or to insiders), this will only limit the amount of 

suchh bad lending practice, not prevent it, and might not be effective at all if it is easy for 

thee bank to get around these restrictions without being "caught" by the regulator. 

Inn this section, we propose two potential contracts to limit insider lending, namely, 

aa penalty contract and an equity incentive scheme. The first contract would state that the 

regulatorr could impose a very high penalty on the bank manager in case insider lending is 
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detected.. The second contract would provide the bank manager with a payoff that is 

linkedd to the value of the bank's equity. With respect to the penalty contract we have the 

followingg proposition. 

Propositionn 4: The regulator can prevent insider lending by imposing a very high 

penaltypenalty on the bank manager, sa\ c, if insider lending practices are discovered. 

Proof.Proof. Let c{9) = c{9 -&)'  II be the penalty the regulator imposes on the bank manager if insider lending 

iss discovered with probability n, that is for deviating the project quality from the optimal level 9. The 

bankk manager now max„  iv + (1 -n)(\ -y)9{R(8) - R{9)\- nc{9 -9)117 . It follows that for c large 

enoughh (for ease of' exposition one can take c —> °°) the bank manager will choose 9 = 9, that is, the 

bankk manager does not engage into insider lending.  ' 

Propositionn 4 uses well-known results from the incentive literature to show that there 

existss a penalty high enough that, if imposed on the bank manager, will prevent the bank 

managerr from engaging in insider lending. The intuition of proposition 4 is that it is not 

worthh for a bank manager to engage into insider lending if the punishment is extremely 

large,, even if the chance of such a punishment occurring is low. Of course, the penalty 

solutionn presumes enforceability of the penalty contract. 

Inn the following we will consider an equity incentive scheme for which the bank 

managerr will maximise the value of the bank, and explore its effectiveness. An example 

off  such a scheme in the above model would be %6{R(9) - (1 -  } , with £ small. 

Suchh a scheme will lower the incentive problem that exists because of the separation of 

ownershipp (shareholders) and control (bank manager) by simply giving the one that is in 

controll  (the self-interested bank manager) an incentive to maximise the payoff of the 

ownerss (the bank shareholders). Since <fis small, this motivation is almost costless to the 

shareholders.. Such incentive schemes have been well documented in the literature, for 

examplee in Hart (1993). The following proposition states the effect of an equity incentive 

schemee on insider lending as defined here. 
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Propositionn 5: An equity incentive scheme will  improve the quality of the insider loan, 

saysay to O4, although it cannot prevent the quality of the insider loan being lower than the 

qualityquality of a normal loan. In effect, this means that an equity incentive scheme can only 

limit,limit, but not prevent insider lending. 

Proof:Proof: If the regulator puts the bank manager on an equity incentive scheme that promises a share of £ of 

thee value of the bank's equity then the bribed bank manager maximises: 

max**  w + (1 -i7)(l -y)9{R(9) - R(9)} + 

++  £[E(y) + (1 - 77)(1 - y/)9[R{9) - (1 - K)r') + ((1 - n)y + rf)e[R(e) ~{\~ K)r' }] 

thee solution to which is 

99ii =[-R(84) + R0)—£-{R(0)-(l-K)rf)]IR'(8s) (1.8) 

Withoutt the equity incentive scheme, the bribed bank manager chooses 9 - {~R(9) + R(9)}I R' (0). Since 

R(8)>(l-K)rR(8)>(l-K)rJJ'' and R'{9)<0 it follows that 6* > 9 . We can rewrite (1.8) as 

ëë((=[-R(0t)=[-R(0t) + (l-K)r f +-^—{R{ê)-{\-K)r,}]IR-(94) (1.9) 

Withoutt insider lending the bank manager chooses 9 = {-R(9) + {\-K)i'  )l R'(9). Since 

R(9)>(1-R(9)>(1- K)rf and R'(9)<0 it follows that 9i <d . It follows thus that 9 <9^ < 9 which means that 

ann equity incentive scheme does not prevent insider lending, but that it does increase the quality of the 

insiderr loan. It thereby reduces the risk taking of the bank manager. C 

Whetherr insider lending can be mitigated more effectively by rewarding rather than 

penalisingg bank managers is a difficult question to answer. In the Russian environment 

thee merits of penalties probably outweigh the merits of rewards. First, although the 

effectivenesss of both instruments suffers from the poor enforcement of contracts in 

Russia,, it is probably easier for the regulator to enforce the penalty contract than it is for 

thee bank manager to enforce the equity incentive scheme because for the penalty contract 

too be enforceable it is sufficient to verify that the loan quality differs from the optimal 

level,, while for the equity incentive scheme to be enforceable it is necessary to verify 

howw much the loan quality differs from the optimal level. Also, the regulator being a 

governmentt institution may have more power to enforce contracts. Second, the model 

showss that a penalty contract, if enforced, will prevent insider lending, while an equity 
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incentivee scheme can at best mitigate insider lending. Third, share value may be 

determinedd by things other than managerial behaviour in Russia. In an environment in 

whichh bank share value is tied only loosely to managerial behaviour, an equity incentive 

schemee is less effective. Also, an equity incentive scheme is less effective if the bank 

makess losses, as follows from the following proposition. Of course, a penalty contract 

andd an equity incentive scheme are not mutually exclusive contracts and may well be 

usedd as a package. 

Propositionn 6: An equity incentive scheme will  be less effective in limiting insider 

lendinglending if the bank is insolvent. 

Proof.Proof. If the bank manager of an insolvent bank is put on an equity incentive scheme that gives a share of 

£off  the bank's equity, then the maximisation problem of a bribed bank manager becomes: 

maxöö u- + (1 - n)(\ - y/)0\R{0) - R(êv)}  + 

++ £[(1 ~tj)il-  y/)0{ £(y) + R{0) - (1 - K)r ' } + ((1 - n)\ff + t])0y{E(y) + R(0V) - (1 - K)r' }] 

thee solution to which is 

è*è* = [ - / ? ( ^) + /?«9v) ?—{R(èy)-(\-K)r f +E(y)}\/R-{0i%) <l.iO) 
ll  + £ 

Withoutt the equity incentive scheme, the bribed bank manager of an insolvent bank chooses 

00yy ={-R{0y) + R(0y)}/R\0y'). Since R(0 - ) > -E( y) + (1 - K)r ' and R'(0)<O it must be that 

8^8  ̂ >6y. It follows that putting the bank manager of an insolvent bank on an equity incentive scheme 

increasess the quality of the insider loan, as is the case if the bank is solvent. We can rewrite f 1.10) as 

0*0*  =[-R(0*')  + {l-K)r J -£ (v) + — l —{R(0y)-( \-K)r ' + E( v)}] / R-(0* ) (I.II ) 

Withoutt insider lending the bank manager chooses 8y = {-R(0y) + (] - K)r ' - E(y)}/ R'(0y). Since 

R(0R(0yy)>~E(v))>~E(v) + (l- K)r ' and R,(6)<0 it must be that 0  ̂ <0y. If we rewrite (1.11) as 
* * 

0* '' =[-R(8Sy) + ([-K)r t + -^- -^-TT{R(9{R(9yy)-(l-K)r)-(l-K)r ll | $— E( v)]/ R'(0& ) (1.12) 
ll  + g g l + £ ' 

thenn it follows from the fact that both £(v)<0 and R'(8)<0. that 8  ̂ <0^ , i.e. that the quality of an 

insiderr loan extended by a bank manager who is put on an equity incentive scheme will be lower if the 

bankk is insolvent than if the bank is solvent.'. 
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1.55 New Developments since 1994 

Sincee mid-1994, the time that the Russian enterprise survey was conducted, the 

ownershipp structure of Russian firms has changed dramatically. In addition to a decrease 

inn the extent of government ownership of firms, an increasing number of firms has 

becomee controlled by financial institutions, including banks and investment funds. A 

particularr new development has been the emergence of business groups that are 

dominatedd by a financial institution, the so-called Financial Industrial Group (FIG). This 

neww corporate structure is characterised by a business group that includes a financial 

institution,, a number of industrial firms, and often a holding company. The companies in 

thesee groups are tied together by cross-shareholdings, and the financial institution has a 

controllingg stake in most member firms. These FIGs emerged from the privatisation 

processs in 1993-95 when new Russian banks took major shareholdings in Russian 

industriall  firms, mostly through loan-for share deals, while taking advantage of limited 

competitionn by capital market investors (see Perotti and Gelfer, 1999). 

Thee emergence of bank-ownership of firms is confirmed by the results of a second 

surveyy of Russian enterprises conducted in 1997 by the World Bank and the Russian 

Academyy of Sciences.14 This survey is similar in set-up to the 1994-survey and comprises 

aa similar set of firms. Table 1.4 clearly shows that, when we compare the results of the 

19977 survey with the 1994 survey, ownership of firms by financial institutions became 

moree widespread during 1994-97, while ownership by managers was very common in 

bothh 1994 and 1997. The increasing importance of control by financial institutions is to a 

largee extent related to the emergence of FIGs.15 

144 The survey is called "Russian Enterprises in the Market". The information was collected through 
interviewss with top management engaged in four different functions: General Director, Customer 
Relations,, Supplier Relations, and Legal Relations. The survey has information on 330 enterprises and 
consistss of both small and large firms. All 330 enterprises are Oblast firms from the following six regions: 
Barnaul,, Moscow, Novosibirsk, Saratov, Ekaterinburg, and Voronezh. 
155 While there were no FIGs in 1994, 22% of the sampled firms for the 1997 survey are members of a FIG, 
wheree FIGs are defined to include registered financial groups, unregistered financial groups, and business 
associationss that include a bank. 
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Tablee 1.4: Ownership of Russian firms in 1994 and 1997 

Categoryy of firms 

Firmss controlled by manager 

Firmss controlled by financial institution 

Numberr of firms with ownership data 

Yearr 1994 

17% % 

0.5% % 

276 6 

Yearr 1997 

13% % 

7% % 

224 4 

Notes:Notes: Managerial-control is defined as managerial ownership of 50% or more of total shares. Similarly, we define a 
firmm to be controlled by a financial institution if a financial institution owns 50% or more of the total shares of the firm. 
Financiall  institution comprises banks and investment funds. Total number of firms is 439 in 1994 and 328 in 1997. 

Thee growing tendency for Russian banks to have controlling stakes in industrial 

firmss may have changed the incentives for these banks to engage into insider lending. In 

genera],, it is expected that these banks are more likely to financially support the industrial 

firmss that they control, especially if these industrial firms belong to the same FIG. The 

resultss of the 1997 survey indeed suggest that FIG-member firms receive more support 

fromm banks. FIG-member firms are both more likely to receive subsidised bank loans and 

debtt relief from banks.16 This evidence implies however no causality. Whether the extent 

off  insider lending in Russia has increased or not with the emergence of FIGs is ultimately 

ann empirical question that we are unable to investigate due to the lack of data.17 

1.66 Conclusions 

Thee freedom to set up and own banks during the early stage of financial reform in the 

earlyy 1990s has resulted in extensive enterprise ownership of banks in Russia. Observers 

havee argued that such ownership concentration has perpetuated insider lending. To 

increasee our understanding of the situation in Russia at the time we develop a model of 

insiderr lending in which a borrower provides incentives to a bank manager to misuse his 

rightright of control by extending a loan at favourable rates at the expense of the equity value 

off  the bank. This model helps to explain why we often observe that insider loans occur to 

borrowingg firms that are also large shareholders of the bank. The reason is that, although 

inn principle every borrower could bribe the bank manager for insider loans, large 

Althoughh only 22% of the sampled firms are member of a FIG, 40% of the firms that received bank loans 
att below-market rates of interest were FIG-member firms, and 33% of the firms that received debt relief 
duee to formal or informal arrangements with bank officials were FIG-member firms. 

Unfortunately,, the 1997 survey does not include those questions from the 1994 survey that we have used 
too investigate the presence of insider lending in 1994. 
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shareholderss have the power to fire the bank manager, and will use this power if the bank 

managerr extends insider loans to others. Therefore, a bank manager favours large 

shareholderss at the expense of minority shareholders, whose equity in the bank decreases 

inn value, and the depositors, because of the increased possibility that the bank will fail. 

Too support the model we have looked at the relationships between Russian firms 

andd banks using a World Bank survey conducted in mid-1994. We have found evidence 

thatt Russian firms and banks engaged into insider lending on the basis of loan volume. 

Althoughh we find that firms that are majority shareholders of banks get loans on 

preferentiall  terms with respect to loan volume, we did not find any sign of insider lending 

onn the basis of interest rate levels. The reason for this might be that it is easier to hide 

fraudulentt lending behaviour towards outsiders if you juggle with the volume of a loan 

ratherr than with the interest rate. 

Inn Russia, it is possible for industrial firms to own bank shares and for 

entrepreneurss to sit on the management board of banks. The model shows that such 

shareholderss on the management board of the bank need only give a relatively small bribe 

too the bank manager to make him give insider loans to the companies that the 

shareholderss own, because they can threaten to fire the bank manager. An obvious 

questionn is why Russia has allowed those large shareholders with outside control of large 

firmss on the management board of banks in the first place. The bank regulator could 

preventt the involvement of such shareholders in insider lending practices simply by 

forbiddingg shareholders with outside links to be on the management board of banks. 

Besidess political reasons, one good reason for allowing those shareholders on the 

managementt board of banks is that these shareholders might have superior knowledge on 

particularr industries which makes the monitoring of normal loans more efficient. In our 

modell  it could be that the shareholders can help the bank manager to assess the loan 

qualityy 6. Hence, the regulator has to make a trade-off between having more experience 

onn board or more insider lending. 

Althoughh Russia has some regulations in place to limit the exposures of banks to 

relatedd parties, those rules have remained largely ineffective, because regulators have 

beenn unable to enforce such rules, either because of lack of information or imprudent 
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behaviour.. In section 1.4 we have proposed to limit insider lending by either penalising 

bankk managers if it is discovered that they have engaged in such form of malpractice, or 

byy putting all bank managers on an equity incentive scheme. The advantages of both 

proposalss are that they are relatively cheap and easy to implement. We do, however, 

acknowledgee that such instruments may not be completely effective in countries like 

Russia,, where the enforcement of contracts is poor and where managerial behaviour may 

nott be strongly linked to the value of shares. 

Althoughh we have made a first attempt to model insider lending, more research in 

thiss area is needed. One area for further research is to evaluate the benefits and costs of 

cross-ownership.. On the one hand, cross-ownership raises the potential for relationship 

bankingg which allows to save on monitoring costs. On the other hand, cross-ownership 

givess rise to a conflict of interest between the parties in control of the bank and the 

outsidee investors and depositors of the bank, and promotes insider lending. Another area 

forr further research is to identify instruments to prevent insider lending, in particular for 

countriess like Russia that have a weak institutional framework. 

Thee results in this paper are not unique to Russia but can be generalised to other 

countriess with poor corporate governance and weak enforcement of regulations and laws. 

Theyy improve our understanding of the reasons for the existence of extensive insider 

lendingg in such countries and of the challenges that these countries face in preventing 

insiderr lending. Bank regulation to limit the exposure of banks to related parties is not 

sufficient.. Bank managers and regulators should be given incentives to limit imprudent 

behaviour,, public information on firms and banks should become widely available at low 

cost,, minority shareholder rights should be protected, and the enforceability of contracts 

shouldd be improved. 

Gortonn and Winton (1998) state that, although restrictions on bank's exposures to a single borrower may 
havee been adopted according to Basle Accords, the adoption of these standards has not been the same as 
enforcement. . 



Chapterr  2 
Investmentt  Models and Financing Constraints 

Introductio n n 

Underr the Modigliani and Miller theorem (1958), that is if capital markets are perfect, a 

firm'ss capital structure is irrelevant to its value. In this case internal and external funds 

aree perfect substitutes and firm investment decisions are independent from its financing 

decisions.. With imperfect capital markets, however, the costs of internal and external 

financee will diverge due to informational asymmetries1, costly monitoring , contract 

enforcementt and incentive problems3, so that internal and external funds generally will 

nott be perfect substitutes. Informational asymmetries lead to a link among net worth, the 

costt of external financing, and investment. Within the neo-classical investment model 

withh financial frictions, an increase in net worth independent of changes in investment 

opportunitiess leads to greater investment for firms facing high information costs and has 

noo effect on investment for firms facing negligible information costs. It follows that 

certainn firms are expected to face financing constraints, in particular firms facing high 

informationn costs. 

AA major topic of interest in recent micro-econometric research on company 

investmentt has been to test for the possibility that investment spending is subject to 

significantt financing constraints. This chapter presents a survey of this research and 

derivess one particular model of firm investment that we use in chapters 3 and 4 to assess 

thee impact of financial liberalisation on the financing constraints of firms. Section 2.1 

reviewss the literature on financing constraints. Section 2.2 presents the structural model 

off  firm investment that we use to estimate the impact of financial liberalisation on 

financingg constraints of firms. Section 2.3 describes the econometric techniques we 

employy to estimate our structural model of firm investment. 

11 Myers and Majluf (1984) present the informational asymmetry problems of equity financing, and Stiglitz 
andd Weiss (1981) show that informational asymmetries may cause credit rationing in the loans market. 
22 See Townsend (1979) for a model of costly state verification. 
33 Jensen and Meckling (1976) show that in the presence of limited-liability debt the firm may have the 
incentivee to opt for excessively risky investment projects that are value destroying. 
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2.11 Literatur e Review 

Onee model that incorporates a relationship between investment and financial decisions is 

thee hierarchy of finance model. This model assumes that internally generated finance for 

investmentt is available at lower cost than external finance due to asymmetric information 

andd agency problems. In contrast to the standard neo-classical model of investment in 

whichh firms have access to unlimited sources of investment finance at an exogenously 

givenn cost, the hierarchy of finance model implies that investment and financial decisions 

aree not generally independent. Investment spending of firms is sensitive to the 

availabilityy of internal funds such as retained earnings, or more generally to financing 

constraints. . 

Thee hierarchy of finance model predicts that the Euler equation of the standard neo-

classicall  investment model that describes the optimal path of investment, also known as 

thee investment Euler equation, should hold across adjacent periods for a priori 

unconstrainedd firms but be violated for constrained firms. For this latter group of firms a 

wedgee should exist between the marginal cost of investment today versus investing 

tomorrow.. The hierarchy of finance model thus predicts that there are cross-sectional 

differencess in effects of internal funds on firms' investment. 

Followingg the work of Fazzari, Hubbard and Petersen (1988) a large body of 

literaturee has emerged to provide evidence of financing constraints (see the surveys by 

Schiantarellii  (1995), Blundell, Bond and Meghir (1996), Hubbard (1998), and Bond and 

Vann Reenen (1999)). This literature is based upon the hierarchy of finance model and 

assumess that the "premium" on external finance is an inverse function of a borrower's net 

worth.. A firm's investment is defined to be financially constrained if a windfall increase 

inn the supply of internal funds (i.e. a change which conveys no new information about the 

profitabilityy of current investment) results in a higher level of investment spending. This 

hass led to different a priori  classifications of firms that have tried to distinguish 

financiallyy constrained and not-constrained firms. From a theoretical point of view such 

sortingg criteria should focus on a firm's characteristics that are associated with 

informationn costs. A number of studies have grouped firms by dividend payouts4; other a 

44 See Fazzari, Hubbard and Petersen (1988), and Hubbard, Kashyap and Whited (1995). 
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prioripriori  groupings of firms have focused on group affiliation5, size and age6, the presence 

off  bond ratings7, the degree of shareholder concentration, or the pattern of insider 

trading8. . 

Suchh a priori  classifications are usually assumed to be fixed over the sample 

period.. This may be problematic if the characteristics of firms change over firms, or if the 

criteriaa used to split the sample are not external to the investment model. In addition, 

Lamontt (1997) has shown that the finance costs of different parts of the same corporation 

cann be interdependent, in such a way that a firm subsidiary's investment is significantly 

affectedd by the cash flow of other subsidiaries within the same firm. Kaplan and Zingales 

(1997)) question the usefulness of a priori  groupings of firms. They divide the firms 

studiedd by Fazzari, Hubbard and Petersen (1988) into categories of "not financially 

constrained""  to "financially constrained" based upon statements contained in annual 

reports,, and find no support for the presence of financing constraints. The problem with 

theirr analysis is that it is difficult to make such classifications. Fazzari, Hubbard and 

Petersenn (1996) note that the firm-years Kaplan and Zingales (1997) classify as most 

financiallyy constrained are actually observations from years when firms are financially 

distressed.. From a theoretical point of view, the Kaplan and Zingales (1997) critique is 

limitedd to the claim that differing cash flow sensitivities reveal different degrees of 

financingg constraints under the alternative hypothesis that these types of firms are both 

subjectt to significant financing constraints. 

Severall  empirical investment models have been derived from the investment Euler 

equationn that can be used to test empirically the presence of financing constraints. Most 

studiess on financing constraints since Fazzari, Hubbard and Petersen (1988) estimate a q-

modell  of investment, pioneered by Tobin (1969) and extended to models of investment 

byy Hayashi (1982). Financial variables such as cash flow are then added to the <?-model 

off  investment to pick up capital market imperfections. If markets are perfect, investment 

shouldd depend on marginal q only. Marginal q is usually measured by average q (see 

Fazzari,, Hubbard and Petersen (1988), Hayashi and Inoue (1991), and Blundell, Bond, 

Devereuxx and Schiantarelli (1992)). Hayashi (1982) has shown that only under certain 

55 See Hoshi, Kashyap and Scharfstein (1991). 
66 See Devereux and Schiantarelli (1990). 
7SeeWhited(1992). . 
88 See Oliner and Rudebusch (1992). 
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strongg assumptions , marginal q equals average q. Also, using average q as a measure for 

investmentt opportunities requires the assumption that capital markets are efficient. 

Forr these reasons several researchers have departed from the strategy of using 

proxiess for marginal q and estimate the so-called Euler investment equation describing 

thee firm's optimal investment directly (see Whited (1992), Bond and Meghir (1994), 

Hubbardd and Kashyap (1992), Hubbard, Kashyap, and Whited (1995)). This is the so-

calledd Euler model of investment introduced by Abel (1980). The advantages of the Euler 

approachh are that it avoids the use of share price data and can relax the assumption of 

linearr homogeneity of the net revenue function. The disadvantage of the Euler approach 

iss that it relies on the period-by-period restriction derived from the firm's first-order 

conditions.. An alternative approach, introduced by Abel and Blanchard (1986), forecasts 

thee expected present value of the current and future profits generated by an incremental 

unitt of fixed capital. This approach does not need to assume that the Euler investment 

equationn holds across adjacent periods. Gilchrist and Himmelberg (1995, 1998) have 

extendedd this approach by using a vector autoregression forecasting framework to 

decomposee the effect of cash flow on investment. The disadvantage of this approach is 

thatt it needs to assume a certain stochastic process on the variables of the investment 

model. . 

Empiricall  work has found that financial variables such as cash flow are important 

explanatoryy variables for investment. These findings are attributed to capital market 

imperfectionss that arise from informational asymmetries, costly monitoring, contract 

enforcementt and incentive problems. Most studies of financing constraints focus on firms 

inn one country. One of the few cross-country studies is by Bond, Elston, Mairesse and 

Mulkayy (1997), who study firms' investment behaviour in Belgium, France, Germany, 

andd the UK, and find that financial constraints on investment are more severe in the UK 

thann in the three other countries. Mairesse, Hall and Mulkay (1999) study firms' 

investmentt behaviour in France and the US and find significant changes in the investment 

behaviourr of French and US firms over the last twenty years. In related work, Demirgiic-

Kuntt and Maksimovic (1998) directly identify those firms that are financially constrained 

byy estimating if the firm grows its sales at a rate that requires long-term external 

Thesee assumptions are that the firm is a price-taker with constant returns to scale in both production and 
installation. . 
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financing.. They investigate how differences in legal and financial systems affect firms' 

usee of external financing to fund growth, and show that in countries with efficient legal 

systemss a greater proportion of firms use long-term financing. 

Bondd and Van Reenen (1999) point out that, although most of the results of the 

financingg constraints literature appear to be consistent with priors on the extent of 

financingg constraints for some types of firms in some periods, these tests could also be 

detectingg other sources of misspecification in the underlying investment models. 

Furthermore,, it should be noted that there are alternative models in corporate finance, 

suchh as Jensen's (1986) free cash flow theory, that could potentially account for the 

excesss sensitivity of investment to cash flow and other financial variables.10 In the next 

sectionn we will describe the Q model and the Euler model of investment in more detail. 

Inn the following two chapters we use empirical specifications of these models to assess 

thee presence of financing constraints. 

2.22 Company Investment Models and Financing Constraints 

Inn this section we derive the investment Euler equation from the firm's maximisation 

problem,, which is to maximise the expected value of future dividends, subject to capital 

accumulation.. Using the investment Euler equation as a starting point, we introduce two 

relatedd models: the Q model of investment and the Euler model of investment. 

Forr simplicity we start by ignoring taxes and debt. The firm's value in the absence 

off  taxes and debt can be derived from the capital market arbitrage condition 

(l(l  + il)(Vl-Dl+N,) = El[V l+l], (2.1) 

wheree it is the interest rate on riskless bonds between period t and period r+1, V, is the 

markett value of the firm's outstanding shares at the beginning of period t, D, is 

dividendss paid out to shareholders in period t, Nt is the value of new shares issued in 

periodd t, and £,[.] denotes the conditional expectation based on information available in 

100 In the free cash flow approach, managers have non-value maximising objectives and are subject to less 
effectivee monitoring when spending internal funds than external funds. 
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periodd t. For simplicity, we assume that the dividend received equals the amount of 

corporatee earnings distributed by the firm. The model assumes that the marginal 

shareholderr is risk neutral, so that the effects of risk on the firm's required rate of return 

aree not considered. The left hand side of (2.1) is the opportunity cost of holding shares in 

thee firm. The right-hand side is the shareholder's expected wealth at the start of the next 

period.. Solving (2.1) forward for V: yields the firm's value at time t 

) ) 
They'-periodd discount factor /?/+y = ]H[ (1 + r;+i_,)"' for j > 1, and /?,' = 1. Since the model 

assumess that the marginal shareholder is risk neutral we have rt - it. The sources and 

usess of funds relation for a firm that issues only equity can be written as 

DDtt=n,+N,,=n,+N,, . (2.3) 

wheree FI( =Y\(KI,LI,II) is the net revenue generated in period t with AT, the capital 

stockk of the firm at time t, Lt its vector of variable inputs, and/, its investment at time t. 

Thee capital stock accounting identity is given by 

K,K, ={\-8)K,_,+!,, (2.4) 

wheree S is the constant rate of economic depreciation. The firm's objective is to 

maximisee (2.2). We can write the firm's objective function in dynamic programming 

form m 

VVll{K{K 11_,)_,) = m^[n{Kl,L!,Il)^:+,El[V^{K1)]}.  (2.5) 

Too arrive at (2.5) we have assumed that the interest rate on default free bonds is given 

exogenouslyy to the firm. Substituting (2.4) into (2.5) gives 
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V,V, (AT,_,) = max{n((l - S)K,_X + /,, L,, I,) + #+1 E, [Vl+l  ((1 - S)K,_, + /,)]} . (2.6) 

Differentiatingg (2.6) with respect to A",_,, the Euler equation characterising the optimal 

pathh of investment is then given by 

AA'' =(i=(i "*{!* ) +<i-w>«EM^-  (2-7) 

wheree Xl =dVtldKt_x is the shadow value of capital at M. Differentiating (2.6) with 

respectt to lt gives the first-order condition for investment 

o=ifHfi +^- ! ''  a8) 

Fromm (2.7) and (2.8) we can obtain that 

(1-<?)|| |  | + 4 = 0. (2.9) 

Equationn (2.9) shows that the marginal benefit is equal to the marginal cost of additional 

unitss of capital. 

Givenn (2.9) there are several ways of obtaining empirical investment models. Two 

widelyy used approaches are the Q model of investment and the Euler equation model of 

investment.. The Q model imposes auxiliary assumptions that allow the unobservable 

shadoww value of capital to be related to the observable ratio between the stock market's 

valuationn of the firm and its capital stock at replacement cost. In contrast, the Euler 

equationn approach utilises equations (2.7) and (2.9) to eliminate the unobservable shadow 

valuee of capital. The Euler equation is an intertemporal condition relating current 

investmentt to last period's investment and marginal product of capital. To obtain an 

empiricall  model of investment we specify the net revenue function as 
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n,, = plF(Kl,Ll)-plG{I l,Kl)-wlLl-p'lI l, (2.10) ) 

wheree F(AT,,L,) is the firm's production function, G{It,Kt) is the convex adjustment-

costt function of installing /, units of capital, which is assumed to be homogeneous in 

investmentt and capital, p: is the price of the firm's output, w, is the vector of prices for 

thee variable inputs, and p[ is the price of investment goods. To allow for imperfect 

competitionn we let p, depend on output, with the price elasticity of demand e assumed 

constantt (with e > 1). Differentiating (2.10) with respect to /, and Kt gives 

p, p, (2.11) ) 

and d 

an n 
dK dK 

3F F 

dK dK 

dG_ dG_ 

dK dK 
(2.12) ) 

wheree a = l-(l/£)>0. 

2.2.11 No Debt and Taxes 

Thee Q model of investment without taxes and debt can be derived as follows. Using 

equationn (2.9) and (2.11) gives 

ac c 
di di P! P! 

- i i pp''  =<*,-D- p ' 
ap, , op, op, 

(2.13) ) 

wheree At/(l-S) is the shadow value of one extra unit of capital in period r, and 

q,q, = X{ /(l-S)p' is marginal Q. Following Summers (1991), we specify 
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G{lG{l ll,K,Kll)) = -bKl[(If  K), -c]2 as a symmetric adjustment-cost function, which is 

strictlyy convex in investment, and homogeneous of degree one in investment and capital. 

Inn this case, equation (2.13) can be written as 

,K,K . ab Pi Pi 

(2.14) ) 

Inn the above equation, qs is unobservable. We make the additional assumption that both 

thee production function and the adjustment-cost function are homogeneous of degree one 

inn their arguments. In addition, we assume that the stock market is strongly efficient. 

Underr these conditions, Hayashi (1982) has shown that marginal Q is related to the 

observablee average Q ratio, transforming equation (2.13) as follows 

11 =c+-L 
,K,K , ab <\-8)p\K,-<\-8)p\K,-

-1 1 P, P, 
ap, ap, 

-- const. + PQ, (2.15) ) 

wheree V, l(\-S)p'lK!  ̂ is the average Q ratio. The numerator of average Q measures the 

markett valuation of the firm's fixed capital, whilst the denominator measures its 

replacementt cost value in the presence of tax. Using the above, the empirical 

specificationn of the Q model is 

- II  =c+/a2,+v,, (2.16) ) 

wheree the error term v, can be interpreted as a shock to marginal adjustment costs. An 

implicationn of this ad hoc approach to introducing stochastic variation into the Q model is 

thatt Q, should be an endogenous variable in the econometric model (2.16). Current 

111 An alternative way of introducing stochastic variation into the Q model is to assert that marginal q 
containss measurement error. In view of both the assumptions required to measure marginal q and the 
limitationss of most publicly available datasets, the likelihood of significant measurement error in the Q 
variablee does indeed seem to be large. 
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shockss to adjustment costs will affect the current period's net revenue (TI,), and therefore 

thee current value of the firm (Vf). This endogeneity will need to be taken into account 

whenn estimating the Q model. 

Clearlyy firms are not financially constrained in the Q model of equation (2.13), 

wheree given current prices and interest rates, investment depends only on the current and 

expectedd future marginal revenue products of capital, as summarised in marginal q 

throughh the shadow value of an additional unit of capital. However, firms' investment 

mayy be financially constrained in the hierarchy of finance model of corporate finance, in 

whichh external sources of finance (for example, from new share issues or borrowing) are 

assumedd to be more expensive than internal sources of finance (for example, from 

retainedd earnings). In its simplest form, that is without debt and taxes, the additional cost 

associatedd with the use of external finance can be introduced by an explicit transaction 

costt per unit of new shares issued. Together with non-negativity constraints on dividends 

andd new share issues this leads to a hierarchy of finance model that has three distinct 

financiall  regimes. Retained earnings are the cheapest source of finance, so if the firm has 

sufficientt earnings to finance its desired investment, it will issue no new shares. In this 

regimee the basic model given by equation (2.13) described the firms investment. 

Iff  the firm does not have sufficient earnings to finance its desired investment, the 

non-negativityy constraint on dividends is binding, and the shadow value of internal funds 

iss strictly positive. In this case the firm has to decide whether or not to finance additional 

investmentt by using the more expensive external source of finance. If the investment 

projectss that would be forgone by not issuing new shares are sufficiently profitable 

comparedd to the higher cost of external funds, the firm will choose to issue shares. If this 

iss not the case, the firm will be in a financially constrained positions, in which both 

dividendss and new share issues are zero. From the sources and uses of funds condition 

andd the net revenue function (2.10), it follows that the level of investment expenditure is 

constrainedd to the level of cash flow C,. Thus in this constrained regime, windfall 

changess in cash flow have a direct effect on the level of investment, holding marginal q 

constant.12 2 

Allowingg the firm to borrow will tend to weaken this sensitivity of investment to windfall fluctuations in 
cashh flow, but will only eliminate it in the special case where debt acts as a perfect substitute for finance 
fromm retained earnings (Bond and Meghir, 1994). 
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Ann alternative approach to obtain an empirical investment model is to combine 

(2.7)) and (2.9) to eliminate X,. This is the so-called Euler approach. Provided that 

equationn (2.9) holds not only in period r, but also for period /+1, we have 

-(l-S)jd;-(l-S)jd;+l+l E, E, an n 
di di 

*L)*L)  - f M | (2.17) 
3/J,, {dK. 

Iff  the firm's net revenue function and the adjustment-cost function are assumed to take 

thee same form as in the Q model, and the firm operates under imperfect competition in 

thee same way as in the Q model before, then we have from (2.11) 

(w\-(w\-bopbop{i\{i\ +bcap+bcap----p:p: (2l8) 

andd from (2.12) 

iMH-^eWS-^ii--
wheree Y,=Ft- G, denotes net output and a = 1 - (1/ e) > 0. Following Bond and Meghir 

(1994)) we assume that the marginal products of variable factors (dF/dL) can be 

replacedd from the first-order conditions by (w/op). The benefit of this assumption is that 

wee do not have to specify a parametric form for the production function. Using the above, 

thee empirical Euler equation under the null of no taxes and no financing constraints in 

(2.17)) can be written as 

(2.20) ) 

++ - ^ _ f J l | +v„ „ 
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wheree <f> l+]  = (Ï + /0;+l )/(l -S) with plt[  = (l + r,  ̂ )( p, /p,  ̂ )-l being the real discount 

rate,, {CI K)t ={p,Y, ~w,^,)^(p,^,) i s t ne ra ti ° °f  r e a' c a sn flow (operating profit) to 

thee capital stock, and 7, = (p': I pt ){1- /7,'+l(l -S)/[{1 + r,)p,' ]}  is the user cost of capital. 

2.2.22 With Debt and Corporate Income Taxes 

Wee now introduce debt and taxes on corporate income. For simplicity we ignore personal 

taxationn on capital gains and dividend income. For a model that incorporates these taxes, 

seee Bond and Meghir (1994). We incorporate financial frictions via the assumption that 

debtt is the marginal source of external finance, and that risk-neutral debt holders demand 

ann external finance premium, which is increasing in the amount borrowed due to agency 

costs.. The idea is that highly leveraged firms have to pay an additional premium to 

compensatee debt holders for increased costs due to information asymmetry problems. 

Thee firm's value with corporate taxes can again be derived from the capital market 

arbitragee condition in equation (2.1), where now D, is the dividend received from post-

corporatee tax earnings. Solving (2.1) forward for V, yields again the firm's value at time / 

inn equation (2.2). Thee sources and uses of funds relation for a firm that issues both equity 

andd debt can be written as 

D,D, =I7 t+Nl+Bl-(l+(l-T,)i l_l)Bl_l. (2.21) 

n,, is net revenue generated in period t, and n(AT(,L,,/,) is the net revenue function, /,_, 

iss the interest rate payable on bonds issued in period M, and r, is the rate of corporate 

incomee tax in period t, against which these interest payments are assumed to be 

deductible.. The capital stock accounting identity is identical to the one used before and 

presentedd in equation 2.4. 

Thee presence of debt implies that the firm can go bankrupt. Both the probability of 

bankruptcyy and the interest rate charged by lenders will depend on the amount borrowed. 

Inn the event of bankruptcy we assume that ownership of the firm is transferred from the 

shareholderss to the creditors, although the bankruptcy process in period / may involve 
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dead-weightt costs denoted by X,. The value of the firm's levered equity at time t is then 

givenn by 

V,=n,+B,V,=n,+B, +j3; +l(l-q'l+i )(E,[n!+l  \nb,+J-E,[([ + (l-T,+l)i,)BJ), (2.22) 

wheree q\ is the probability perceived in period t that the firm will default on its bonds in 

periodd s, and £,IX | nb  ̂] is the conditional expectation of *, given that the firm does not 

defaultt in period s. Bondholders will require the expected return from lending to equal 

thee return available on riskless bonds. This gives the arbitrage condition for lenders 

(l(l  + LjB^a-q^Kl + iJB.+q^Ejn^lb^J-q'^X^, (2.23) 

wheree E,[xs \bj is the expected value of xs conditional upon information available in 

periodd /, given that the firm does default on its bonds in period s. For simplicity we 

assumee that tax on interest income is zero. 

Forr debt rather than equity to be the firm's marginal source of finance, we assume 

bindingg non-negativity constraints on dividend payments and new share issues, which 

impliess that there is a shadow cost associated with raising new equity due to information 

asymmetry.133 The objective of the firm is to maximise firm value subject to the non-

negativityy constraints on dividend payments and new share issues, with associated Kuhn-

Tuckerr multipliers denote by X° and X" respectively. Following Bond and Meghir 

(1994)) we assume that both the bankruptcy probability q'l+i  and the interest rate i, 

dependd on the amount borrowed B, and the size of the firm K, only through the ratio 

(#,, Ip'tK,), where p\ is the price of a unit of capital goods in period t. Moreover, we 

assumee that that bankruptcy costs depend on B,, but not on Kt, and that they are 

homogeneouss of degree one in Bt. 

133 Another way to introduce financial frictions is by limiting the amount of debt that the firm can raise at 
anyy point in time as in Whited (1992), Hubbard, Kashyap and Whited (1995), and Jaramillo, Schiantarelli 
andd Weiss (1996). 
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Bondd and Meghir (1994) show that the Euler equation characterising the optimal 

pathh for investment in the Euler investment model with debt and corporate taxes can be 

writtenn as 

-a-stf'^E, -a-stf'^E, "**m>**m-»**<sM & & 
(2.24) ) 

wheree yt = Et /^.nn + zft J| q'J ~f- l + fqÏJ, -',71- 1̂ )K.i ) 

andd the derivatives of q'l+l  and /', with respect to the ratio (Bt I p\Kt) are denoted by 

q'q'l+ll+l  >0 and /' >0 respectively. Substituting (2.18) and (2.19) into (2.24), the empirical 

equationn of the Euler investment model with debt and corporate taxes under the null of no 

financingg constraints is 

£-ca-*.,,+a+cx,m^£-^ +^ , , 
(2.25) ) 

^ - l l U J ,, b(\-S)a{K)t ' 

Forr the Q model of investment, Hayashi (1982) has shown that, if the value of the firm is 

extendedd to include debt and corporate income tax is introduced, then tax-adjusted Q can 

bee written as a function of the average Q ratio without debt, 
{\-8)plK,_ {\-8)plK,_ 

,, and the debt-

to-replacementt cost ratio, ,, where Vr is the stock market valuation of the 
(l-<y)/>X X 

firm'ss equity, and B, is the market value of the firm's debt and other net liabilities. Using 

thee above, the empirical specification of the Q model of investment with corporate taxes 

andd debt is 
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(£)) =C + J3Q:+V,, (2.26) 

wheree gf is the tax-adjusted Q, and v, is interpreted as a shock to marginal adjustment 

costs. . 

2.33 Estimation Methodology 

Thee Q model of investment states that under the null hypothesis of no financing 

constraints,, investment should only depend on Q. To test for the presence of financing 

constraints,, it is common in the literature to add financial factors such as the cashflow-to-

capitall  ratio to the Q model of investment. A positive coefficient of the financial variable 

suggestss that the firm faces financing constraints. The problem with the cash flow 

measuree is that it might be a good proxy for future investment opportunities as well. In 

thee face of imperfect financial markets, the degree of leverage of the firm may deter the 

availabilityy of external financing even after controlling for Tobin's q. In testing for the 

presencee of financing constraints when using the Q model of investment it is thus 

commonn to add a proxy for the degree of leverage of the firm, such as the ratio of debt-

to-capital. . 

Thee standard Q model assumes that current investment does not depend on lagged 

investment,, which would be the case in a perfect world. However, in reality there may be 

aa link between current and lagged investment, since firms often times make arrangements 

thatt are costly to cancel. Such a link can be incorporated into the Q model of investment 

byy specifying G(I,,K,) = -bK,[(IIK), -y(IIK\_t - c ] 2 as adjustment-cost function, 

ratherr than the standard adjustment-cost function as proposed by Summers (1991). 

Thee Euler investment model also incorporates both financial and leverage 

variables,, and allows to test for strong persistence in investment to capital ratios by 

allowingg current investment to depend on lagged investment. Let MPKtl indicate the 

marginall  profitability of capital, that is, the investment opportunities of the firm, FINit 
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thee internal financing available to the firm, and LEVa the leverage of the firm. Here the 

subscriptt / refers to the company, and t refers to the time period. We will thus test for the 

presencee of financing constraints by estimating the following extended empirical 

specificationn of models (2.25) and (2.26) 

j )) = c + /?, f - i | + j32MPK„  + 0yFIN„  + fcLEV, +d,+ f, + v„ , (2.27) 

wheree we allow for time-specific effects dt and firm-specific effects ft. Bond and 

Meghirr (1994) show that the dynamics of the structural investment model imply that 

/?33 <0, and /?4 < 0. If /?, >0, then the cash flow coefficient reflects financing 

constraints.. The main discrepancies between the model in (2.27) and the Euler equation 

inn (2.26) is that the Euler model of investment includes two additional explanatory 

variables,, namely, the square of lagged investment-to-capital, — , and the user cost 

off  capital. Both variables are neglected in our empirical work, since 0;+1 — is a small, 

second-orderr effect, and because the user cost of capital is difficult to measure. 

Thee testable implications of equation (2.27) are as follows. In the absence of 

financiall  restrictions and agency problems, firm investment depends exclusively on the 

firm'ss investment opportunities. However, to the extent that the firm faces constraints on 

externall  financing, its investment will be determined in part by its internal resources. 

Furthermore,, in the face of imperfect financial markets, the degree of leverage of the firm 

mayy deter the availability of external financing. Therefore, we consider that a firm faces a 

betterr functioning financial system when, first, its investment is more responsive to 

changess in investment opportunities; second, investment is less determined by the 

internall  resources; and, third, investment is less negatively affected by the firm's 

leverage. . 

Inn essence, we have shown that the testable implications of the Q model and the 

Eulerr model of investment are not different, although they are based upon different 

assumptions.. In fact, the specification in equation (2.27) is also similar to the one in 
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Gilchristt and Himmelberg (1998). The difference is that they assume that MPKlt and 

FINFINitit follow a vector autoregressive process, and use a large number of variables to 

forecastt the future marginal profitability of investment. 

Wee will implement the model in (2.27) in the following chapters by taking different 

proxiess for the variables MPKtl, FINtl and LEV,,. The investment opportunities MPKit 

aree proxied by either the average Q„  or the net sales-to-capital ratio — . The first 

measuree of firm performance follows from the Q model of investment. This measure is, 

however,, problematic in countries with inefficient stock markets, and can only be used 

forr listed firms. The sales-to-capital ratio is a proxy for the net output-to-capital ratio 

II  —] in the Euler investment model. In fact, assuming a Cobb-Douglas production 

function,, Gilchrist and Himmelberg (1998) show that the marginal profitability of fixed 

capita]]  equals the ratio of net sales to capital (up to a scale parameter). This measure has 

thee advantage that it can also be used for unlisted firms. We proxy the financial factors 

FINFINUU by either the cash-flow to capital ratio or by the cash (and equivalents) to 

[ Cash\ Cash\ .. The first variable has been the preferred measure to capture the 

availabilityy of funds in the literature. Finally, we capture the degree of leverage of the 

firmm LEVtl by the square of the ratio of debt-to-capital — , because it is expected that 

agencyy costs are increasing in the level of debt. Related literature has generally included 

onlyy long-term debt in the previous ratio, because agency costs are thought to be reflected 

mostt by long-term debt. 

144 In Chapter 5 we also include short-term debt, because in the special case of Korea firms' debt consists to 
aa large extent of short-term debt, so that excluding short-term debt in the leverage ratio would understate 
thee agency costs of debt to the firm. 
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2.44 Econometric Problems of Estimating Dynamic Investment Models 

Dynamicc investment models are likely to suffer from both endogeneity and heterogeneity 

problems.. In the Q model of investment the error term is a technology shock to the profit 

function.. Since Q may be a function of the technology shock it can be an endogenous 

variable.. Hayashi and Inoue (1991) argue that a wide range of variables pertaining to the 

firmm such as output and cash flow also depend on the technology shock, and are thus 

endogenouss as well. The Euler investment model is likely to suffer from an endogeneity 

problemm as well, since serial correlation in the error term15 would imply that the lagged 

investmentt ratio is an endogenous variable. The endogeneity of the explanatory variables 

callss for an instrumental variable procedure to obtain consistent estimates of the 

coefficientss of interest. In addition, substantial differences across individuals in their 

investmentt behaviour may lead to a heterogeneity problem reflected by the presence of 

unobservedd individual effects. Hsiao and Tahmiscioglu (1997) argue that pooling data 

andd grouping individuals according to certain a priori  criteria can also help overcome this 

heterogeneityy problem. 

Inn estimating the dynamic investment model (2.27) in the previous section, we will 

usee Generalised Methods of Moments (GMM) estimators and panel data to control for 

potentiall  unobserved individual effects, endogeneity of explanatory variables, and the use 

off  lagged dependent variables. This section describes these GMM estimators for dynamic 

panell  data models that have been introduced by Hansen (1982), Holtz-Eakin, Newey and 

Rosenn (1988), Arellano and Bond (1991) and Arellano and Bover (1995). Consider the 

followingg generalisation of the model in (2.27) 

yytltl =ay„_1+£,x„+>'7;+v„ , (2.28) 

where e 

v**  =rj i+uil (2.29) 

Sincee firms are likely to be subject to common shocks, the error terms are likely to be correlated across 
firmss in each period. This suggests that identification of the Euler equation may be problematic without 
longg time series of data for individual firms, since independence of the error terms across individuals is 
typicallyy required for consistent estimation in panels when the number of time periods is fixed (Bond and 
Vann Reenen, 1999). 
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and d 

£ ( " „„  \xi0,...,XlT,T]i) = 0, 

wheree ƒ, is an observed individual effect and 77, is an unobserved individual effect. In 

thiss model, regardless of the existence of unobserved individual effects, unrestricted 

seriall  correlation in uu implies that >>„_, is an endogenous variable. We allow for the 

possibilityy of simultaneous determination and reverse causality of the explanatory 

variabless and the dependent variable by assuming weak exogeneity of the explanatory 

variabless in the sense that they are assumed to be uncorrelated with future realisations of 

thee error term.1 

Iff  there are no strong unobserved individual effects we can apply a GMM estimator 

too equation (2.28) in levels. This estimator overcomes the potential problem of 

endogeneityy of the explanatory Variables and the use of lagged dependent variables. 

Underr the assumption that the error term uu is serially uncorrelated or, a least, follows a 

movingg average process of finite order, and that future innovations of the dependent 

variablee do not affect current values of the explanatory variables, the lagged variables 

(vv , v , ..v-,) and (x ^x, ,,...,JC.,) can be used as valid instruments in the GMM 
VV  J it-2 ' J i f - 3 * *  J \\ f x 1/-- \\-S n ' 

estimation.. We call this the GMM level estimator. 

Inn the presence of unobserved individual effects the GMM level estimator produces 

inconsistentt estimates. An indication that unobserved individual effects are present is a 

persistentt serial correlation of the residuals. To assess the validity of the GMM level 

estimatess we use two specification tests suggested by Arellano and Bond (1991). The first 

iss a Sargan test of over-identifying restrictions, which tests the validity of the 

instruments,, and the second is a test of second-order serial correlation of the error term, 

whichh tests for the presence of unobserved individual effects. 

Iff  the GMM level estimates are not valid, we solve the estimation problem raised 

byy the potential presence of unobserved individual effects by estimating the specific 

166 In the setting of the investment model in (3.27) the assumption of weak exogeneity of the explanatory 
variabless means that current explanatory variables may be affected by past and current investment-to-
capita]]  ratios, but not by future ones. 
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(2.30) ) 
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modell  in first-differences. If we remove the unobserved individual effect by first-

differencingg equation (2.28) we obtain 

Ay„„  = oAy,-,., + 0' Ax„  + Aw„. (2.31) 

Thee use of instruments is again required because Aw(, is correlated with Aya_\ by 

construction,, and joint endogeneity of the explanatory variables might still be present. 

Underr the assumptions that the error term ua is not serially correlated and the 

explanatoryy variables are weakly exogenous, the following moment conditions apply to 

thee lagged dependent variable and the set of explanatory variables: 

E{yE{yilil __ssdM,)dM,) = 0 Vi'>2;r = 3,...,r (2.32) 

£(*,.,_,, AM, ) = 0 V J > 2 ; / = 3 , . . . , 7\ (2.33) 

soo that (yll_2,ytl_i,...,yn ) and (.£„_,,*„_.,,...,.*,,) are valid instruments. We refer to this 

estimatorr as the difference estimator. Arellano and Bond (1991) have shown that under 

thee above assumptions the difference estimator is an efficient GMM estimator for the 

abovee model. To assess the validity of the assumptions of the difference estimator, we use 

againn a Sargan test of over-identifying restrictions, which tests the validity of the 

instruments,, and a test of second-order serial correlation of the error term, which tests 

whetherr the error term in the differenced model follows a first-order moving average 

process17. . 

Althoughh the difference estimator solves the problem of the potential presence of 

unobservedd individual effects, the estimator has some statistical shortcomings. Blundell 

andd Bond (1997) show that when the dependent variable and the explanatory variables 

aree persistent over time, lagged levels of these variables are weak instruments for the 

regressionn equation in differences. To overcome these statistical problems associated 

withh the difference estimator one can use Arellano and Bover's (1995) system estimator. 

Thee use of endogenous variables dated t-2 as instruments is only valid if uu is serially uncorrelated, 

implyingg a first-order moving average error term in the differenced model. 
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Thee system estimator makes the additional assumption that the differences of the right-

handd side variables are not correlated with the unobserved individual effects 

E(xE(xll,Tj,Tjll)) = E(xlsTji) Vt,s, (2.35) 

Thesee assumptions may be justified on the grounds of stationarity. Arellano and Bover 

(1995)) show that combining equations (2.32)-(2.33) and (2.34)-(2.35) gives the following 

additionall  moment restrictions 

£(vftAy,_,)=00 (2.36) 

£(v„A^_,)) = 0. (2.37) 

Thus,, valid instruments for the regression in levels are the lagged differences of the 

correspondingg variables.20 Hence, we use (y„, 2,>,-,_, ,...,yM) and (xil^2,xil_i,...,xn) as 

instrumentss for the equations in first differences, and Aytl  ̂ with Axit_x as instruments for 

thee equations in levels. 

Too assess the validity of the additional assumptions of the system estimator we 

considerr two specification tests suggested by Arellano and Bond (1991), namely, a 

Differencee Sargan test and a Hausman specification test. Both tests are designed to assess 

thee validity of the additional instruments used in the levels equations of the system 

estimator.. The Difference Sargan test statistic compares the Sargan statistic for the 

systemm estimator and the Sargan statistic for the corresponding first-differenced 

estimator.. The difference Sargan test statistic is asymptotically distributed as z2 under 

thee null hypothesis of validity of the instruments. The number of degrees of freedom of 

thee difference Sargan test statistic is given by the number of additional restrictions in the 

systemm estimator, which equals the difference between the number of degrees of freedom 

188 Note that there may be correlation between the levels of the right-hand side variables and the unobserved 
individuall  effects. 
""  Moment restrictions based on other lagged differences are redundant (see Arellano and Bover, 1995). 
200 The instruments for the regression in differences are the same as before, that is, the lagged levels of the 
correspondingg variables. 
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off  the system estimator and that of the difference estimator. The Hausman statistics tests 

thee difference between the coefficients of the GMM system estimates and the 

correspondingg GMM first-differenced estimates, that is, the estimates without the 

additionall  levels equations. The Hausman test statistic is a Wald test of the hypothesis 

thatt the distance between the coefficients is zero, and the degrees of freedom is given by 

thee number of additional level equations. 

Wee also introduce multiplicative dummies to assess differences across firms along 

certainn criteria. If we define 4, t0 be a firm-specific dummy variable, then introducing 

thiss variable as a multiplicative dummy changes equation (2.28) as follows 

y„„  =ayll_l+pxll+6'AilxH +ff, + v„. (2.38) 

Iff  the multiplicative dummy is an exogenous variable and xlt_2 is a valid instrument for 

thee endogenous variable x„, then 4 r V : 's a va' id instrument for 4,*,,  m estimating the 

investmentt model in equation (2.27) we treat the weakly exogenous variables as 

endogenouss variables and potential multiplicative dummies as exogenous variables. If we 

interactt the weakly exogenous variables with the multiplicative dummies we use the 

aforementionedd appropriate transformations of these interacted variables as instruments. 

Givenn the statistical problems and additional assumptions associated with the GMM 

differencee and system estimators, we will only use them in case the specification tests 

rejectt the validity of the GMM level estimator. 
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Financiall  Liberalisation and Financing Constraints 

Introductio n n 

Inn this chapter we explore the impact of financial reforms on financial constraints of 

firmss in developing countries. These reforms have consisted mainly of the removal of 

administrativee controls on interest rates and the scaling down of directed credit programs. 

Barrierss to entry in the banking sector have often been lowered as well and the 

developmentt of securities markets was stimulated. Although the main objectives of 

financiall  deregulation should be to increase the supply and improve the allocation of 

fundss for investment, the consequence of financial liberalisation on the supply of funds 

forr investment is theoretically ambiguous. In a repressed financial system, governments 

oftenn intervene by keeping interest rates artificially low and replace market with 

administrativee allocation of funds. Interest rate liberalisation is likely to lead to an 

increasee in interest rates. McKinnon (1973) and Shaw (1973) argue that low interest rates 

onn deposits discourage household savings, and thus favour interest rate liberalisation. 

Theyy also argue that interest rate ceilings distort the allocation of credit and may lead to 

under-investmentt in projects that are risky, but have a high expected rate of return. The 

neo-structuralistss (see, for example, Van Wijnbergen, 1982, 1983a, 1983b, and 1985) 

arguee that the existence of informal credit markets can reverse the effect of an increase in 

interestt rates on the total amount of savings. The effect of an increase in the deposit rate 

onn the amount of loanable funds depends on whether households substitute out of curb 

markett loans or cash to increase their holdings of time deposits. If time deposits are 

closerr substitutes for curb market loans than for cash, then the supply of funds to firms 

willl  fall, given that banks are subject to reserve requirements and curb markets are not. 

Bothh theories have in common that financial liberalisation changes the composition and 

allocationn of savings, but will not necessarily relax financial constraints for all classes of 

firms. . 

Somee authors claim that in a number of developing countries financial 

liberalisationn has failed to meet expected efficiency gains, because accompanying the rise 

inn loan rates was a rise in the required external finance premium for a substantial class of 
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borrowerss . However, to the extent that there are economies of scale in information 

gatheringg and monitoring it is expected that banks have an advantage over the curb or 

informall  market in allocating investment funds, and this should lead to an increase in the 

accesss of external finance and a reduction in the "premium" of external finance over 

internall  finance. At the same time, the elimination of subsidised credit programs could 

increasee the financing constraints on those firms that previously benefited from the 

directedd credit system. 

Too date, evidence about the effects of financial liberalisation on financing 

constraintss in developing countries has been provided by Harris, Schiantarelli and Siregar 

(1994)) for Indonesia, Jaramillo, Schiantarelli and Weiss (1997) for Ecuador, Gelos and 

Wernerr (1999) for Mexico, and Gallego and Loayza (2000) for Chile. For Indonesia, 

Harris,, Schiantarelli and Siregar (1994) find evidence that the sensitivity to cash flow 

decreasess for small firms after financial liberalisation and that borrowing costs increase, 

whilee for Ecuador, Jaramillo, Schiantarelli and Weiss (1997) find no evidence of a 

changee in borrowing constraints after financial reform. This may be the result of the fact 

thatt in Ecuador financial liberalisation was less profound than in Indonesia, or benefited 

onlyy certain firms. The findings may also be the result of using relatively short panels, 

whilee the effects of liberalisation are only felt over a long period of time. Gelos and 

Wernerr (1999) examine the impact of financial liberalisation on financing constraints in 

Mexicoo and find that financial constraints were eased for small firms but not for large 

ones.. They argue that large firms might have had stronger political connections than 

smalll  firms and hence better access to preferential directed credit before financial 

deregulation.. Gallego and Loayza (2000) examine the impact of financial liberalisation 

onn financing constraints in Chile and find that financial constraints were eased during the 

periodd of liberalisation in the following sense: firm investment became more responsive 

too changes in Tobin's q, less tied to internal cash flow, and less affected by the firm's 

debt-to-capitall  ratio. 

Fromm the above it is clear that there can be distributional consequences to programs 

off  financial liberalisation, and whether they relax financing constraints for different 

categoriess of firms is ultimately an empirical question. This paper aims to address this 

'' See Gertler and Rose (1994). 
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question.. We contribute to the literature by using panel data for a large number of firms 

inn 13 developing countries to analyse the effects of financial liberalisation on firm 

investmentt and financing constraints, rather than focusing on one single country. To 

assesss the financing constraints of firms we use the model and techniques described in the 

previouss chapter. 

Ass in Harris, Schiantarelli and Siregar (1994), Jaramillo, Schiantarelli and Weiss 

(1996)) and Gelos and Werner (1999) we test whether small firms are more financially 

constrainedd than large firms. In addition, we test whether both small and large firms 

becomee less financially constrained during the process of financial liberalisation. Large 

firmss are likely to be less financially constrained than small firms, because lenders are 

likelyy to have more information about large firms. Those borrowers also are likely to 

havee relatively more collateralisable wealth. Another reason why large firms may have 

lesss informational problems is that they often belong to industrial groups with bank 

associations.. Size considerations may also affect the access to directed credit programs at 

subsidisedd rates, because such programs often favour capital-intensive and exporting 

firms,, which are often large firms, and because large firms often have stronger political 

connections. . 

Closelyy related to the study in this chapter is the work by Love (2000) who studies 

thee relationship between financial development and financing constraints by estimating 

Eulerr equations on a firm level for a sample of 40 countries. Love (2000) finds a strong 

negativee relationship between the sensitivity of investment to the availability of internal 

fundss and an indicator of financial market development, and concludes that financial 

developmentt reduces the effect of financing constraints on investment. This result 

providess evidence for the hypothesis that financial development reduces informational 

asymmetriess in financial markets which leads to an improvement in the allocation of 

capitall  and ultimately to a higher level of growth. 

Sectionn 3.1 presents the firm-level data used in our empirical work. Section 3.2 

presentss the results of our empirical work. Section 3.3 assesses the robustness of our 

results.. Section 3.4 concludes. 
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3.11 Data 

Too explore the impact of financial reforms on financial constraints of firms we need a 

measuree of financial liberalisation and firm-level data. We construct an index of domestic 

financiall  liberalisation of the banking sector based upon country reports from various 

sources.. The problem of constructing such an index is that financial liberalisation often 

takess place in various ways. 

Wee construct the financial liberalisation variable as follows. We collect data on the 

implementationn of reform packages related to six different measures. The liberalisation 

variablee is simply the sum of six dummy variables that are each associated with one of 

thee six reform measures. The dummy variables take value one in the years characterised 

byy the liberalised regime. Hence, our index of financial liberalisation can take values 

betweenn 0 and 6. The index is not strictly comparable across countries in absolute terms 

Forr example, there is likely to be a significant difference in the initial stage of financial 

liberalisationn among the countries in our sample. However, since increases in our index 

off  financial liberalisation capture progress in financial liberalisation within a country, the 

indexx is comparable across countries in relative terms. The six reform measures we focus 

onn are: interest rates deregulation (both lending and deposit rates), reduction of entry 

barrierss (both for domestic and foreign banks), reduction of reserve requirements, 

reductionn of credit controls (such as directed credit, credit ceilings), privatisation of state 

bankss (and more generally reduction of government control), and strengthening of 

prudentiall  regulation (such as independence of the Central Bank or adoption of capital 

adequacyy ratio standards according to the Basle Accord guidelines). These measures 

correspondd to the domestic financial liberalisation measures in Bandiera, Caprio, 

Honohann and Schiantarelli (2000), who use principal components to construct an index of 

financiall  liberalisation for eight developing countries. Table 3.1 indicates the years in 

whichh significant progress been made with respect to one of these six measures. Annex 

3.11 describes in more detail what types of progress have been made in these years with 

respectt to one of these six measures. Table 3.2 presents the financial liberalisation index 

(FLI)) for a number of countries. 
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Tablee 3.1: Years of financial liberalisation with respect to six measures 

Country Country 

Argentina Argentina 

Brazil Brazil 

Chile Chile 

India India 

Indonesia Indonesia 

Malaysia Malaysia 

Mexico Mexico 

Pakistan Pakistan 

Peru Peru 

Philippines Philippines 

Rep.Rep. Korea 

Taiwan Taiwan 

Thailand Thailand 

Interest Interest 

rates rates 

89 9 

89 9 

85 5 

96 6 

83 3 

91 1 

89 9 

95 5 

91 1 

85 5 

93 3 

92 2 

92 2 

Entry Entry 

barriers barriers 

77 7 

91 1 

97 7 

93 3 

88 8 

94 4 

93 3 

93 3 

96 6 

94 4 

89 9 

92 2 

95 5 

Reserve Reserve 

requirements requirements 

93 3 

88 8 

80 0 

93 3 

88 8 

94 4 

89 9 

no o 

91 1 

94 4 

96 6 

no o 

92 2 

Credit Credit 

controls controls 

93 3 

94 4 

76 6 

94 4 

90 0 

91 1 

91 1 

95 5 

92 2 

83 3 

96 6 

no o 

92 2 

Privatisation Privatisation 

95 5 

97 7 

86 6 

no o 

92 2 

no o 

92 2 

97 7 

95 5 

96 6 

83 3 

98 8 

no o 

Prudential Prudential 

regulation regulation 

94 4 

98 8 

86 6 

96 6 

97 7 

89 9 

94 4 

94 4 

93 3 

93 3 

92 2 

97 7 

97 7 

Notes:Notes: In Argentina, interest rates were deregulated in 1987, but deregulation was reversed in 1988. In 
1989,, interest rates were deregulated again. In the above table, No indicates that no significant progress has 
beenn made during the last two decades (until 1998) in liberalising this particular measure of financial 
liberalisation.. In India, Malaysia and Thailand there were no significant reductions in state ownership of 
commerciall  banks during the period 1988-98. The largest Indian commercial banks are yet to be privatised. 
Thee major Malaysian commercial banks have been private since they started operations. Most Thai 
commerciall  banks are also privately held, although one of the largest banks, Krung Thai Bank is still 
controlledd by the government. In Taiwan, credit controls were still in place during 1998, and reserve 
requirementss have remained high during the period 1988-98. Reserve requirements in Pakistan have also 
remainedd high during 1988-98. 
Sources:Sources: Various IMF country reports and working papers, various World Bank country reports, working 
papers,, and discussion papers, various BIS Policy Papers, various Economist Intelligence Unit Country 
Reportss and Profiles, Caprio et al. (1994) Chapter 5. Demirgiic-Kunt and Detragiache (1998), Galbis 
(1993),, Gallego and Loayza (2000), Lindgren et al. (1996), Williamson and Mahar (1998). 
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Tablee 3.2: Financial Liberalisation Index by year  and country 

Country Country 

Argentina Argentina 

Brazil Brazil 

Chile Chile 

India India 

Indonesia Indonesia 

Malaysia Malaysia 

Mexico Mexico 

Pakistan Pakistan 

Peru Peru 

Philippines Philippines 

Rep.Rep. Korea 

Taiwan Taiwan 

Thailand Thailand 

1988 1988 

1 1 

1 1 

5 5 

0 0 

3 3 

1 1 

0 0 

0 0 

0 0 

2 2 

1 1 

0 0 

1 1 

1989 1989 

2 2 

2 2 

5 5 

0 0 

3 3 

2 2 

2 2 

0 0 

0 0 

~> > 
2 2 

0 0 

1 1 

1990 1990 

2 2 

2 2 

5 5 

0 0 

4 4 

2 2 

2 2 

0 0 

0 0 

2 2 

2 2 

0 0 

1 1 

1991 1991 

2 2 

3 3 

5 5 

0 0 

4 4 

4 4 

3 3 

0 0 

-> > 
2 2 

2 2 

0 0 

1 1 

1992 1992 

2 2 

3 3 

5 5 

0 0 

5 5 

4 4 

4 4 

0 0 

3 3 

2 2 

3 3 

2 2 

4 4 

1993 1993 

4 4 

3 3 

5 5 

2 2 

5 5 

4 4 

5 5 

1 1 

4 4 

3 3 

4 4 

2 2 

4 4 

1994 1994 

5 5 

4 4 

5 5 

3 3 

5 5 

6 6 

6 6 

2 2 

4 4 

5 5 

4 4 

2 2 

4 4 

1995 1995 

6 6 

4 4 

5 5 

3 3 

5 5 

6 6 

6 6 

4 4 

5 5 

5 5 

4 4 

2 2 

5 5 

1996 1996 

6 6 

4 4 

5 5 

5 5 

5 5 

6 6 

6 6 

4 4 

6 6 

6 6 

6 6 

2 2 

5 5 

1997 1997 

6 6 

5 5 

6 6 

5 5 

6 6 

6 6 

6 6 

5 5 

6 6 

6 6 

6 6 

3 3 

6 6 

1998 1998 

6 6 

6 6 

6 6 

5 5 

6 6 

6 6 

6 6 

5 5 

6 6 

6 6 

6 6 

4 4 

6 6 

Notes:Notes: The above figures focus on changes in the degree of financial liberalisation within a country. The 
figuree indicates the number of measures that has been implemented with respect to six different types of 
financiall  sector liberalisation. The index ranges thus from 0-6, with 6 indicating the highest level of 
financiall  liberalisation. The index is constructed as of year-end status. In our empirical work we use figures 
att year-end of period r-l  for the level of financial liberalisation at the beginning of period t. 
Source:Source: Table 3.1. 

AA number of clear patterns arise from the financial liberalisation index. First of all, 

alll  developing countries in our sample have made substantial progress in liberalisation of 

theirr banking sectors. A number of countries had repressed financial systems in the 

1980s,, but could be considered largely liberalised in 1996. Secondly, the index suggests 

thatt countries liberalise their financial systems gradually and in stages. In most countries, 

interestt rates are liberalised and reserve requirements are reduced in the first stage of 

liberalisation.. In a second stage entry barriers are removed and directed credit systems 

(andd other forms of credit control) are eliminated. Only in the final stage are state banks 

privatisedd and is prudential regulation put into place. This sequence of financial 

liberalisationn is presented in Table 3.3 in more detail. 
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Tablee 3.3: Sequence of financial liberalisation 

Country Country 

Argentina a 

Brazil l 

Chile e 

India a 

Indonesia a 

Malaysia a 

Mexico o 

Pakistan n 

Peru u 

Philippines s 

Rep.. Korea 

Taiwan n 

Thailand d 

Average Average 

Median Median 

InterestInterest Emrv barriers Reserve Credit Privatisation Prudential 

ratesrates requirements controls regulation 

22 1 3.5 3.5 6 5 
22 3 1 4 5 6 

33 6 2 1 4.5 4.5 

4.55 1.5 1.5 3 - 4.5 

11 2.5 2.5 4 5 6 

3.55 5.5 5.5 3.5 1 2 

1.55 5 1.5 3 4 6 

3.55 1 - 3.5 5 2 

1.55 6 1.5 3 5 4 

22 4.5 4.5 1 6 3 

44 2 5.5 5.5 1 3 
1.55 1.5 - . 4 3 
33 5 3 3 1 6 

2.55 3.4 2.9 3.2 4.0 4.2 
22 3 2.5 3.3 4.8 4.5 

Notes:Notes: The figures indicate the sequence of financial liberalisation with respect to each of the six different 
measures.. The number 1 therefore indicates that the type of liberalisation in question was the first measure 
(outt of 6) to come into effect. The number 2 indicates the second measure to become effective, et cetera. 
Averagess are used when measures were implemented in the same year. 

Williamsonn and Mahar (1998) have found a similar progress in financial 

liberalisationn for these countries. In fact, if we define a countries financial system to be 

largelyy liberalised in the year when significant progress has been made with respect to 

fivee of our six measures of financial liberalisation, that is when FLI takes value 5, we find 

aa similarity with the years in which Williamson and Mahar (1998) consider a country's 

financiall  system to be largely liberalised. Table 3.4 presents this comparison. 

Thee period under consideration has not only been characterised by liberalisation of 

thee banking sectors. Developing countries have implemented many different types of 

reformm programs during this period under changing political climates. In addition to 

liberalisationn of the banking sector, one key component of financial reform in most 

developingg countries has been liberalising of the stock market. Table 3.4 shows the dates 

onn which Bekaert and Harvey (2000) consider the stock markets of these countries to be 
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openn to foreigners. The table suggests that stock market liberalisation has preceded 

liberalisationn of the banking sector in most countries, Chile being the only exception. 

Tablee 3.4: Comparison of financial liberalisation dates 

Country Country 

Argentina a 

Brazil l 

Chile e 

India a 

Indonesia a 

Malaysia a 

Mexico o 

Pakistan n 

Peru u 

Philippines s 

Rep.. Korea 

Taiwan n 

Thailand d 

LargelyLargely liberalised banking sector 

FU FU 

1994 4 

1997 7 

1986 6 

1996 6 

1992 2 

1994 4 

1993 3 

1997 7 

1995 5 

1994 4 

1996 6 

Nott until 1998 

1995 5 

LLI LLI 

1993 3 

Nott until 1996 

1985 5 

Nott until 1996 

1989 9 

1992 2 

1992 2 

Nott until 1996 

1993 3 

1994 4 

Nott until 1996 

Nott until 1996 

1992 2 

StockStock market liberalisation 

1989.11 1 

1991.05 5 

1992.01 1 

1992.11 1 

1989.09 9 

1988.12 2 

1989.05 5 

1991.02 2 

1993.06 6 

1991.06 6 

1992.01 1 

1991.01 1 

1987.09 9 

Notes:Notes: FLI5 indicates liberalisation of bank sector and is defined as the year when FLI hits 5; the "largely 
liberalisedd financial system" dates (LLI ) are from Williamson and Mahar (1998); the stock market 
liberalisationn dates are from Bekaert and Harvey (2000) and from IFC in the case of Peru. 

Furthermore,, progress in financial liberalisation seems to be strongly correlated 

withh improvements in the political climate of a country. If we use the ICRG political risk 

indexx as a measure of political risk, we find a correlation as high as 66% between the 

politicall  risk rating and our financial liberalisation index (see Table 3.5). The ICRG 

politicall  risk index is constructed by Political Risk Service, ranges between 0 and 100%, 

andd is decreasing in the level of political risk. The result suggests that financial 

liberalisationn tends to take place during periods of political stability. 

Inn the case of Peru, we got the stock market liberalisation date from IFC, because Peru is not part of the 
samplee of countries in Bekaert and Harvey (2000). 
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Tablee 3.5: Link between Financial liberalisation and the political climate 

Country Country 

Argentina a 

Brazil l 

Chile e 

India a 

Indonesia a 

Malaysia a 

Mexico o 

Philippines s 

Rep.. Korea 

Taiwan n 

Thailand d 

Average Average 

ICRGICRG political risk index 

19881988 1998 

57 7 

67 7 

56 6 

45 5 

39 9 

58 8 

66 6 

40 0 

64 4 

77 7 

58 8 

76 6 

66 6 

73 3 

59 9 

42 2 

66 6 

69 9 

74 4 

75 5 

82 2 

70 0 

57 57 68 68 

CorrelationCorrelation between FLl and ICRG 

politicalpolitical risk index during J 988-98 

89% % 

29% % 

49% % 

85% % 

45% % 

77% % 

16% % 

90% % 

75% % 

81% % 

86% % 

66% % 

Notes:Notes: The ICRG index ranges between 0 and 100%, and is decreasing in the level of political risk. 
Source:Source: The ICRG political risk index is constructed by Political Risk Service. We do not have ICRG data 
onn Pakistan and Peru. 

Wee collect firm-level panel data from World Scope on firms in developing 

countriess for the years 1988-98. Using panel data has certain advantages. First, it allows 

too differentiate across firms. As explained before, it is likely that firms are treated 

differentlyy in a regime of financial repression (for example, due to directed credit 

programs).. It is also likely that the effects of liberalisation differ across firms according 

too their size and other factors. This is so because, as explained by Schiantarelli, Atiyas, 

Caprioo and Weiss (1994), the alternative to a financially repressed system is not a perfect 

capitall  market, but a market for funds characterised by informational asymmetries and 

lesss than complete contract enforceability, giving rise to agency problems, whose severity 

variess for different types of firms. Second, the availability of panel data allows to identify 

moree precisely the effects of financial liberalisation over time, which is attractive since 

financiall  reform is often a process over a longer period. 

Wee focus on listed firms, since most firms in the World Scope sample are listed, 

andd because the quality of the accounting data is higher for listed firms. Focusing on 

listedd firms has the additional advantage that we can compare the performance of the two 

differentt measures of marginal profitability of capital, that is Tobin's q versus the sales-
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to-capitall  ratio. For each company we need a certain minimum coverage of the data to 

assesss the changes in the financing structure of the firm. We set this coverage to three 

yearss and therefore delete firms with less than three consecutive years of observations. It 

is,, however, necessary to delete more firms, because of outliers in the data. Such outliers 

cann be due to revaluation of assets, divestments, acquisitions, or simply poor data. We 

imposee a number of outlier rules. First of all, we delete observations with negative fixed 

capitall  or investment. Such observations might be due to divestments or revaluations of 

capital,, which would bias our results. Secondly, we restrict investment ratios from taking 

highh values. Such values might be due to acquisitions or revaluations of capital. 

Furthermore,, we restrict variables to take extreme values in terms of leverage, marginal 

profitabilityy or cash flow. We also delete firms in transition economies, because soft 

budgett constraints that have been inherited from the socialistic regime may distort the 

analysis.. Table A3.1 in the Appendix gives the details of the deletion criteria. After 

deletingg firms according to these criteria we have data on 394 listed firms in 13 

countries.'' Obviously, our sample of firms is non-random. Listed firms, for example, tend 

too be large in most countries. This non-randomness can be partly controlled for by 

allowingg fixed effects. 

Forr this set of firm-level data we generate the necessary variables to estimate 

equationn (2.27). We assume that flow variables (such as investment and depreciation) 

duringg period / are decided upon at the beginning of period t. Since accounting data only 

providess end-of-period data, we use end-of-period /-l figures to construct variables at the 

beginningg of period t. 

Too test for a difference in financing constraints between firms of different size, we 

splitt our sample according to firm size. As measure of firm size we use net sales, reported 

inn US dollars for comparability across countries. We construct a small size dummy, 

Small,,Small,, that takes value of one if net sales is smaller than the sample median of net sales 

inn US, and zero otherwise. Similarly, we construct a large size dummy that indicates 

largee firms. Together with the financial liberalisation indices (FLI) these size dummies 

aree interacted with the model variables to construct so-called multiplicative dummies. 

'' We also created a larger set of firms of 534 firms by applying less strict outlier rules. This set includes 
firmss from Colombia, Sri Lanka, Turkey and Venezuela. Our empirical results for this larger set of firms 
aree similar to the results we present here. 
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Suchh dummies have been used before by Gallego and Loayza (2000) in a similar context. 

Thee financial liberalisation and size dummies are treated as exogenous variables in the 

levelss estimation. Table A3.2 gives a overview of the definition of variables used in the 

empiricall  analysis. 

Tablee A3.3 presents the descriptive statistics for all firms. We have data for the 

yearss 1988-98 on 394 firms. The average data coverage for each firm is 4.2 years, with 

thee total number of observations 1,645. In comparing the descriptive statistics of small 

versuss large firms, we find that large firms invest more, have a lower q, have higher sales, 

generatee less cash flow, and borrow more (all in relative terms). None of these 

differencess are, however, statistically significant. Table A3.3.e reports the correlation 

matrixx of the main variables. We find a high correlation between our measure of the 

importancee of financial factors, i.e. operating cash flow, and our measures of MPK, either 

qq or the sales-to-capital ratio. In the first case the correlation is 44%; in the second case 

evenn 61%. The correlation between q and the sales-to-capital ratio is 26%. Investment 

appearss to be mostly correlated with cash flow (with a statistically significant correlation 

off  18%) and less so with q, or sales, and hardly at all with debt. These correlations 

suggestt that firms are financially constrained in the sense that investment responds 

mostlyy to cash flow instead of to MPK only. However, since cash flow is highly 

correlatedd with both our measures of MPK, this conclusion may be false. Econometric 

techniquess are needed to determine the exact effect of cash flow on investment. 

Tablee A3.3.f presents the median of the variables by country. In our sample of 

firms,, we find significant differences in the size of firms across countries, where size is 

definedd by the level of sales in US$. Firms in Argentina, Brazil, Mexico and Korea 

appearr to be relatively large, while firms in Indonesia, Pakistan, the Philippines and 

Thailandd are relatively small in our sample. In our empirical analysis we include country 

dummiess to correct for such differences among countries. 

Tablee A3.3.g presents the median of the variables by industry. The industries are 

definedd according to the Standard Industry Classification (SIC) codes of the U.S. 

government.. We group manufacturing companies in our sample along two-digit SIC 

codess and the remaining industries along one-digit SIC codes. More details on the SIC 

codess can be found in Table A3.3.h. For our sample of firms, we find significant 

differencess in the variables across the different industries. Some of these differences are 
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nott a surprise. For example, cash flow is highest in the tobacco industry - not a surprise 

givenn that the tobacco industry is general considered to be a cash cow. Differences across 

industriess may, however, be partly due to the small sample size for some industries. In 

ourr empirical analysis we include industry dummies to correct for such differences across 

industries. . 

Tablee A3.3.i presents the median of the variables by year. In general, we see no 

dramaticc changes in the variables over time. One exception is the level of investment in 

1998,, which is significantly lower than before. This can be explained by the fact that a 

numberr of countries in our sample faced a financial crisis in 1998 which might have 

reducedd the number of investment opportunities for some firms. In our empirical analysis 

wee include year dummies to correct for such differences over time. 

Forr our empirical work we need to define when a country has liberalised its 

financiall  sector. In deciding upon such a definition we take the following into 

consideration.. Firstly, we have noted earlier that countries have followed a certain 

sequencee in liberalising their banking sectors with some important measures for 

liberalisationn such as a reduction of entry barriers and improved enforcement of 

prudentiall  regulation being implemented in a later stage. Secondly, we believe that a 

combinationn of the aforementioned measures is necessary for effective financial 

liberalisation.. For these reasons we consider a country liberalised if it has taken a 

relativelyy large number of measures. In our empirical work, we consider several, related 

definitionss of financial liberalisation. Our basic classification of financial liberalisation 

usess the level of the financial liberalisation index (FLf) that splits our data set in two 

equall  sets to establish a cut-off rule. Table A3.3.J presents the distribution of FLl in terms 

off  observations. Let FLI5 be a dummy variable that takes value one if the country has 

takenn 5 measures, and zero otherwise. Table A3.3.J shows that 47% of observations have 

FLI5=1,FLI5=1, while 53% of observations have FLI5=0. Our basic classification thus defines a 

financiall  sector to be liberalised when the country has taken 5 out of the 6 

aforementionedd measures. Of the countries in our sample, only Taiwan does not reach 

thiss stage. 
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3.22 Empirical Results 

Wee estimate several specifications of the structural investment model in (2.27). First, we 

estimatee a simple OLS model with Tobin's q as measure for the marginal profitability of 

capitall  and cash flow-to-capital as measure for the financial factors terms (see Table 3.6, 

Modell  1). We find firms to be severely financially constrained over the whole period. 

Also,, we find a strong persistence in investment, which justifies our choice for the 

adjustmentt cost function. We do not find evidence for significant unobserved firm 

specificc effects in the simple OLS regression, since we do not find serial correlation in 

thee error terms. The OLS results may, however, suffer from an endogeneity problem. 

Wee therefore estimate model (2.27) in levels using the aforementioned GMM 

techniquess (see Table 3.6, Model 2). We only present two-step GMM estimates, since 

theyy are more efficient than one-step estimates, and since the Sargan test of over-

identifyingg restrictions is heteroskedasticity-consi stent only if based on the two-step 

estimates.. Further details on the one and two-step GMM estimators can be found in 

Arellanoo and Bond (1991). Again, we do not find significant unobserved firm specific 

effectss in the GMM level estimation, as indicated by the tests for serial correlation in the 

errorr terms. 

Thee coefficients of the GMM level estimates are quite similar in magnitude to the 

OLSS estimates, which indicates that there is no strong endogeneity problem. According to 

thee GMM results there are substantial financial frictions. First, investment is not 

responsivee to changes in Tobin's q, which indicates that firm's with better investment 

opportunitiess do not investment more. Second, investment is determined to a large extent 

byy the internal sources of the firm, as measured by the firm's cash flow, which indicates 

thee presence of financing constraints. The estimated effect of cash flow on the investment 

off  firms is economically important. All else being equal, a 10 percent decline in cash 

floww implies a decrease in investment of around 1.5 percent. Such links between 

investmentt and cash flow are common in the literature. Blundell et al. (1992) find a 

similarr estimated effect of cash flow on the investment of UK firms during the period 

1975-86,, while Gallego and Loayza (2000) find twice as large estimates for Chilean 

firms.. Third, investment is negatively affected by a firm's leverage, which may reflect 

informationall  asymmetries in the debt markets. 



72 72 ChapterChapter 3 

Sincee the GMM level estimation does not show persistent serial correlation in the 

residualss it is not necessary to control for potential unobserved firm-specific effects by 

estimatingg the model in first-differences, especially since, as noted earlier, the difference 

estimatorr has some statistical shortcomings. We nevertheless present the estimates for 

modell  (2.27) in first-differences (see Table 3.6, Model 3). The model is supported both 

byy a test for higher-order serial correlation and by the Sargan test for over-identifying 

restrictions.. This provides further evidence of the absence of strong unobserved firm-

specificc effects. The coefficients of the model in first-differences have similar order of 

magnitudee as the coefficients of the model estimated in levels, but some coefficients of 

thee model in first-differences are less significant. Overall, the results of both models are 

similar. . 

Too overcome the potential statistical problems of the difference estimator we have 

alsoo used the system estimator proposed by Arellano and Bover (1995). Use of this 

estimatorr results in an improvement only if the instruments used are uncorrelated with the 

unobservedd firm-specific effects. In generating the system estimator, we use weakly 

exogenouss variables at time t-2, f-3, t-4 as instruments for the equation in first-differences 

andd differenced variables at r-1 as instruments for the equation in levels (see Table 3.6, 

Modell  4). Although the results of the system estimates are similar to those generated by 

thee model specified in levels, both the Hausman test and the Difference Sargan test for 

thee validity of the additional instruments do not support the use of the GMM system 

estimator.. These results imply that differences in the right-hand side variables are 

correlatedd with the unobserved firm-specific effects, so that we cannot assume that the 

additionall  moment restrictions used in the system estimation hold. The GMM difference 

andd system estimates thus supports the statement that our level results do not suffer from 

majorr endogeneity problems or strong unobserved firm specific effects. 

Overall,, we find for the whole period that companies' investment is not very 

responsivee to changes in q, and is driven positively by the firm's cash flow and 

negativelyy by its level of indebtedness. These findings indicate that companies were 

financiallyy constrained over the whole period, and suggest that there were informational 

asymmetriess in the debt markets. 
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Tablee 3.6: OLS and Two-step GMM estimates of investment model 

Variable Variable 
Constant t 

(//*),-! ! 

<lt <lt 

{CFIK), {CFIK), 

(BIK)(BIK)11, , 

SpecificationSpecification Tests (p-values) 
First-orderr serial correlation: 
Second-orderr serial correlation: 

Waldd test of joint< 
Sargann test: 
Hausmann test: 
Differencee Sargan 
Instruments: : 

>ignificance: : 

test: : 

Adjustedd R2: 
Numberr of observations: 
Numberr of firms: 

0) ) 
OLS-levels OLS-levels 
0.1331** * 
(0.0564) ) 
0.2009*** * 
(0.0276) ) 
0.0053* * 
(0.0029) (0.0029) 
0.1282*** * 
(0.0268) (0.0268) 
-0.0137 7 
(0.0135) (0.0135) 

0.496 6 
0.651 1 

0.000*** * 

0.14 4 
1251 1 
394 4 

( i i ) ) 

GMM-tevels GMM-tevels 
0.1076** * 
(0.0469) (0.0469) 
0.2389*** * 
(0.0488) (0.0488) 
-0.0017 7 
(0.0043) ) 
0.1551*** * 
(0.0475) ) 
-0.0573*** * 
(0.0247) ) 

0.769 9 
0.851 1 

0.000*** * 
0.149 9 

t-2,t-2, t-3, t-4 

1251 1 
394 4 

(Hi ) ) 

GMM-FD GMM-FD 
-0.0024 4 
(0.0021) ) 
0.1609*** * 
(0.0318) ) 
0.0109*** * 
(0.0029) ) 
0.1961** * 
(0.0907) ) 
-0.0220 0 
(0.0422) ) 

0.000*** * 
0.694 4 

0.000*** * 
0.299 9 

t-2,t-2, t-3, t-4 

857 7 
394 4 

(iv) ) 

GMM-Svstem GMM-Svstem 
0.1214*** * 
(0.0098) ) 
0.1850*** * 
(0.0155) ) 
0.0113*** * 
(0.0023) ) 
0.0973*** * 
(0.0309) ) 
-0.0823*** * 
(0.0155) ) 

0.000*** * 
0.747 7 

0.000*** * 
0.192 2 
0.000*** * 
0.000*** * 
t-2,t-2, t-3, t-4 

1251 1 
394 4 

Notes: Notes: 
Dependentt variable is the investment-to-net tangible assets ratio (UK),. Explanatory variables are Tobin's q 
measuredd by the sum of the market value of the firm's equity and the book value of debt divided by the 
firm'ss net tangible assets, the firm's operating cash tlow-to-net tangible assets ratio (CF/K)„  and the square 
off  the firm's book value of debt- to-net tangible assets ratio (B/K)2,. Model (i)-(ii ) include country, industry 
andd year dummies (not reported). Model (iv) is a system of orthogonal deviations and levels. Model (ii) 
usess variables at t-2, t-3, t-4 as instruments. Heteroskedasticity consistent standard errors are between 
brackets.. Model (iii ) uses variables at t-2, t-3, t-4 as instruments. Model (iv) uses variables at t-2, t-3, t-4 as 
instrumentss for the equation in orthogonal deviations and orthogonal deviations of variables at r-1 for the 
equationn in levels. The realisation of the Hausman test statistic for model (iv) is 54.3, which is X' 
distributedd with 4 degrees of freedom. ** *  indicates significance at 1% level; **  indicates significance at 
5%% level; * indicates significance at 10% level. 

Inn a second specification of the investment mode! we distinguish between small 

andd large firms to identify whether investment behaviour and finance constraints differ 

betweenn firms of different size. Small firms are firms with sales below the median of 

saless in the sample. We have generated both OLS and GMM level estimates (see Table 

3.6,, Model 5 and 6), and do not find major differences between firms of different size 

duringg the whole sample period. Both types of firms appear to be financially constrained 

overr the period 1988-98 in the sense that investment is highly sensitive to cash flow. 

Also,, both types of firms do not respond to changes in Tobin's q and do not suffer from 
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leveragee costs. Again, we do not find any evidence for the presence of unobserved firm 

specificc effects. We therefore do not use the GMM difference or GMM system estimator. 

Thirdly,, we test whether financial liberalisation has changed financing constraints. 

Forr this purpose, we interact the variables of model (2.27) with a dummy variable that 

indicatess whether the country has liberalised its financial sector or not. This dummy 

variablee is FLI5, which has been defined earlier. We have generated both OLS and GMM 

levell  estimates (see Table 3.6, Model 7 and 8), and find that, although firms have been 

severelyy financially constrained over the period, they have become less financially 

constrainedd as financial liberalisation progresses. The estimated effect is economically 

significant.. Financial liberalisation reduces the estimated effect of cash flow on 

investmentt from around 15 percent to 3 percent. In other words, financial liberalisation 

reducess financing constraints by 80 percent. We also find some evidence that investment 

hass become less negatively affected by the leverage of firms. All else being equal, a 10 

percentt increase in leverage implies a decrease in investment of around 1.3 percent before 

financiall  liberalisation, and of only 0.4 percent after liberalisation. This suggests that debt 

marketss have become more perfect in the sense that firms appear to have suffered less 

fromm information asymmetries after financial liberalisation than before. Again, we do not 

findd any evidence for the presence of unobserved firm specific effects. 
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Tablee 3.6: OLS and Two-step GMM estimates of investment model (continued) 

Variable Variable 
Constant t 

(HK)(HK)lA lA 

It It 

(CF/K), (CF/K), 

(BIK)(BIK)22, , 

Small,Small, * q, 

Small,Small, * (CF/K), 

Smalt,Smalt, * (BIK)2, 

FLI,FLI, *  q, 

FF LI, * (CF/K), 

FLI,FLI, * *  (BIK)1, 

SpecificationSpecification Tests (p-values) 
First-orderr serial correlation: 
Second-orderr serial correlation: 

Waldd test of joint significance: 
Sargann test: 
Instruments: : 

Adjustedd R:: 
Numberr of observations: 
Numberr of firms: 

(v) ) 

OLS-levels OLS-levels 
0.1327** * 
(0.0564) (0.0564) 
0.2015*** * 
(0.0277) (0.0277) 
0.0064 4 
(0.0042) (0.0042) 
0.1376*** * 
(0.0474) ) 
-0.0230 0 
(0.0169) ) 
-0.0022 2 
(0.0049) ) 
-0.0135 5 
(0.0510) ) 
0.0172 2 
(0.0222) (0.0222) 
--

--

--

0.572 2 
0.639 9 

0.000*** * 

--
--
0.14 4 
1251 1 
394 4 

(vi) ) 

GMM-levels GMM-levels 
0.1048** * 
(0.0543) (0.0543) 
0.3304*** * 
(0.0625) ) 
0.0051 1 
(0.0081) ) 
0.1631*** * 
(0.0669) ) 
-0.0600 0 
(0.0389) ) 
0.0069 9 
(0.0117) ) 
-0.0922 2 
(0.1106) ) 
0.0081 1 
(0.0473) ) 
--

--

--

0.106 6 
0.455 5 

0.000*** * 
0.246 6 
r-3 3 

--
1251 1 
394 4 

(vii ) ) 

OLS-levels OLS-levels 
0.1361*** * 
(0.0564) ) 
0.2013*** * 
(0.0277) ) 
0.0021 1 
(0.0037) ) 
0.1716*** * 
(0.0356) ) 
-0.0302 2 
(0.0182) ) 

0.0066 6 
(0.0048) ) 
-0.0788* * 
(0.0419) (0.0419) 
0.0290 0 
(0.0213) ) 

0.632 2 
0.667 7 

0.000*** * 

--
--
0.14 4 
1251 1 
394 4 

(viii ) ) 

GMM-levels GMM-levels 
0.1517*** * 
(0.0486) ) 
0.2303*** * 
(0.0471) ) 
-0.0044 4 
(0.0057) ) 
0.1565** * 
(0.0678) (0.0678) 
-0.1303*** * 
(0.0255) (0.0255) 

" " 
0.0076 6 
(0.0068) ) 
-0.1251* * 
(0.0698) ) 
0.0878*** * 
(0.0260) ) 

0.797 7 
0.996 6 

0.000*** * 
0.216 6 
t-2,t-2, r-3 

--
1251 1 
394 4 

Notes: Notes: 
Dependentt variable is (UK),. Small is a dummy variable that takes value one if sales of the firm is smaller 
thann the median sales in the sample, and zero otherwise. FLI, is a dummy variable that takes value one if 
FLIFLI  is 5 or 6, and zero otherwise. Model (v)-(viii ) include country, industry and year dummies (not 
reported).. Model (vi) uses variables at r-3 as instruments and assumes that Smalt is an exogenous variable. 
Modell  (viii ) uses variables at t-2, r-3 as instruments and assumes that FLI, is an exogenous variable (for 
interactionn terms only variables at r-2 are used as instruments). Heteroskedasticity consistent standard 
errorss are between brackets. ** *  indicates significance at 1% level; **  indicates significance at 5% level; * 
indicatess significance at 10% level. 

Too identify whether financial liberalisation has had a positive impact on firms of all 

sizee we combine the previous model specifications and interact the variables of model 

(2.27)) with both size and financial liberalisation dummy variables. OLS and GMM level 

estimatess of this rich specification again do not suffer from unobserved firm specific 
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effectss (see Table 3.6, Model 9 and 10). Looking at the coefficients of the multiplicative 

terms,, we find that financial liberalisation has a different impact on firms of different 

size.. The previous result no longer holds for large firms. Financial liberalisation does not 

reducee financing constraints for large firms. Large firms are moderately financially 

constrainedd throughout the whole period, in the sense that investment of large firms is 

drivenn only slightly positively by the firm's cash flow. On the other hand, financial 

liberalisationn has been good for small firms. Small firms face severe financing constraints 

beforee financial liberalisation, and face financing constraints of the same order as large 

firmss after financial liberalisation. In addition, we find some evidence that the negative 

impactt of financial leverage on investment reduces for small firms during the process of 

financiall  liberalisation, and that small firm's investment becomes slightly more 

responsivee to changes in q. The reduction for small firms in the estimated effect of cash 

floww on investment is economically significant. Before financial liberalisation, a 10 

percentt increase in leverage implies a decrease in investment of around 3 percent, all else 

beingg equal. After liberalisation, the impact of such an increase on investment reduces to 

0.77 percent, the same level as for large firms. In other words, financial liberalisation 

reducess financing constraints for small firms by 80 percent. 

Too summarise, we find (1) strong persistence of investment-to-capital ratios in the 

data;; (2) financial liberalisation has no positive effect on the investment behaviour of 

largee firms; (3) financial liberalisation is good for small firms in the sense that it 

increasess the responsiveness of investment to changes in q, it decreases the dependence 

onn internal resources, and it reduces informational asymmetries with respect to debt, that 

iss it makes debt markets more perfect. 

Ourr findings are in line with earlier work that has found that smaller companies are 

moree likely to suffer from financing constraints (see Schiantarelli, 1995), and are similar 

too those of Gelos and Werner (1999) in the case of Mexico who argue that large firms 

mayy have had better access to preferential directed credit before financial liberalisation. 

Thiss might explain why financial liberalisation has had no overall positive effect on large 

firms.. The positive effect of more efficient financial markets may have been offset for 

largee firms by the negative effect of a decreasing access to preferential credit. 

Alternatively,, large firms might suffer less from informational asymmetries, and thus 

havee better access to credit in general. 



FinancialFinancial Liberalisation and Financing Constraints 

Tablee 3.6: OLS and Two-step GMM estimates of investment model (continued) 

(ix)) (x) 

Variable Variable 
Constant t 

(//*),-! ! 

Large,*Large,* q, 

Large*Large* (CF/K), 

Large*Large* (BIK)1, 

Small,*Small,* q, 

Small*Small* (CF/K), 

Small,Small, *  (BIK)2, 

Large,*Large,* F LI,*  q, 

Large,*Large,* FLI,*  (CF/K), 

Large*Large* FLI,*  (BIK)1, 

Small,Small, * FLI, * q, 

Small,*Small,* FLI,*  (CF/K), 

Small,*Small,* FLI,*  (B/K)2, 

SpecificationSpecification Tests (p-values) 
First-orderr serial correlation: 
Second-orderr serial correlation: 

Waldd test of joint significance: 
Sargann test: 
Adjustedd R~: 

Instruments s 
Numberr of observations: 
Numberr of firms: 

OLS-levels OLS-levels 
0.1409*** * 
(0.0563) ) 
0.1985*** * 
(0.0277) ) 
0.0067 7 
(0.0051) ) 
0.1170** * 
(0.0551) ) 
-0.0338 8 
(0.0222) (0.0222) 
-0.0013 3 
(0.0044) (0.0044) 
0.2012*** * 
(0.0415) ) 
-0.0181 1 
(0.0267) ) 
0.0021 1 
(0.0077) ) 
0.0218 8 
(0.0778) ) 
0.0155 5 
(0.0276) ) 
0.0095* * 
(0.0060) ) 
-0.1250*** * 
(0.0499) ) 
0.0228 8 
(0.0334) (0.0334) 

0.867 7 
0.691 1 

0.000*** * 

--
0.14 4 

--
1251 1 
394 4 

GMM-levels GMM-levels 
0.1192** * 
(0.0511) ) 
0.3178*** * 
(0.0778) ) 
0.0037 7 
(0.0146) (0.0146) 
0.0730 0 
(0.1897) ) 
-0.0470 0 
(0.0457) ) 
-0.0047 7 
(0.0136) ) 
0.3038** * 
(0.1464) ) 
-0.1381* * 
(0.0794) ) 
0.0010 0 
(0.0145) ) 
0.0413 3 
(0.1752) ) 
0.0196 6 
(0.0418) ) 
0.0113 3 
(0.0131) ) 
-0.2357* * 
(0.1344) ) 
0.1340* * 
(0.0710) ) 

0.186 6 
0.629 9 

0.000*** * 
0.384 4 
--
/-3 3 
1251 1 
394 4 

Notes: Notes: 
Dependentt variable is (UK),. Small, is a dummy variable that takes value one if sales of the firm is smaller 
thann the median sales in the sample, and zero otherwise. Large, is a dummy variable that takes value one if 
saless of the firm is larger than or equal to the median sales in the sample, and zero otherwise. FLI, is a 
dummyy variable that takes value one if FLI is 5 or 6, and zero otherwise. Model (ix) and (x) include 
country,, industry and year dummies (not reported). Model (x) uses variables at f-3 as instruments and 
assumess that FLI, is an exogenous. Heteroskedasticity consistent standard errors are between brackets. ** * 
indicatess significance at 1% level; **  indicates significance at 5% level; * indicates significance at 10% 
level. . 
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3.33 Robustness of Results 

Ass robustness checks we look at the impact of a number of changes to our model 

specification.. We only present OLS estimates for these different model specifications, 

sincee these estimates appear not to suffer from major endogeneity problems or strong 

unobservedd firm specific effects. Also, the OLS estimates are consistent from a statistical 

pointt of view, because the error terms do not appear to exhibit autocorrelation.4 First of 

all,, we assess the sensitivity of our results to our definition of firm size. Instead of using 

saless to distinguish between small and large firms we use total assets. We construct a 

smalll  size dummy variable that takes value one if the firm has less assets than the median 

assett size in the sample. Similarly, we construct a large size dummy variable on the basis 

off  the median of total assets. The OLS estimates are presented in Table 3.7 (Model 1). 

Thee results are similar to our basic specification that uses net sales to distinguish between 

firmss of different size (Table 3.6, Model 9). Only small firms benefit from financial 

liberalisation. . 

Usingg the median of the sample to distinguish between large and small firms may 

nott be representative, since our sample consist of listed firms only, and listed firms tend 

too be large. Therefore, we have also used the one-third quantile of net sales to distinguish 

betweenn small (below the one-third quantile of net sales) and large firms (above the one-

thirdd quantile of net sales). The OLS estimates are presented in Table 3.7 (Model 2). The 

resultss are similar, if not stronger, to our basic results. 

Secondly,, we assess the sensitivity of our results to the proxy for MPK. Instead of 

usingg Tobin's q, we use sales-to-capital as proxy for MPK. The results can be found in 

Tablee 3.7 (Model 3). Again, the results are very similar to our basic specification. 

Thirdly,, we assess the sensitivity to our definition of when a country has made 

substantiall  progress in liberalising its financial sector. Instead of requiring five measures 

too be implemented (FLI5) we define a financial sector to be largely liberalised if four 

measuress have been put into place (FLI4). The estimation results are presented in Table 

3.77 (Model 4). 

Inn regression models with lagged dependent variables as dependent variables, OLS will give consistent 
estimatess only if there is no autocorrelation in the error terms. 
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Tablee 3.7: Robustness specifications of investment model (OLS estimates) 

Variable Variable 
Constant t 

(IIK)^ (IIK)^ 

Large*Large* MPK, 

Large,*Large,* (CF/K), 

Large*Large* (B/K)2, 

Small*Small* MPK, 

Small,*Small,* (CF/K), 

Small,*Small,* {BIK?, 

LargeLarge * FLI,*  MPK, 

Large*Large* FLI,*  (CF/K), 

Large*Large* FLI,*  (B/K)2, 

Small,Small, * FLI, * MPK, 

Small,*Small,* FLI,*  (CF/K), 

Small,*Small,* FLI,*  (B/K)2, 

SpecificationSpecification Tests (p-values) 
First-orderr serial correlation: 
Second-orderr serial correlation: 

Watdd test of joint significance: 
Adjustedd /?": 

Numberr of observations: 

Numberr of firms: 

(i) ) 

Size Size 
0.1357** * 
(0.0569) ) 
0.1959*** * 
(0.0279) ) 
0.0057 7 
(0.0060) ) 
0.1333** * 
(0.0634) ) 
-0.0277 7 
(0.0267) ) 
-0.0004 4 
(0.0037) ) 
0.1898*** * 
(0.0381) ) 
-0.0330 0 
(0.0232) ) 
0.0055 5 
(0.0082) (0.0082) 
0.0105 5 
(0.0803) (0.0803) 
0.0152 2 
(0.0302) ) 
0.0069 9 
(0.0052) ) 
-0.1006** * 
(0.0474) ) 
0.0191 1 
(0.0324) ) 

0.679 9 
0.706 6 

0.000*** * 
0.14 4 

1251 1 

394 4 

(ii ) ) 

Size Size 
0.1367** * 
(0.0575) ) 
0.1952*** * 
(0.0278) ) 
0.0056 6 
(0.0047) ) 
0.1369*** * 
(0.0484) ) 
-0.0440** * 
(0.0199) ) 
0.0006 6 

(0.0046) ) 
0.1848*** * 
(0.0440) (0.0440) 
0.0263 3 
(0.0316) (0.0316) 
0.0028 8 
(0.0064) (0.0064) 
-0.0175 5 
(0.0563) (0.0563) 
0.0351 1 
(0.0233) (0.0233) 
0.0091 1 
(0.0063) ) 
-0.1213** * 
(0.0551) ) 
-0.0390 0 
(0.0406) ) 

0.963 3 
0.804 4 

0.000*** * 
0.15 5 

1251 1 

394 4 

(iii ) ) 

MPK MPK 
0.1363** * 
(0.0555) (0.0555) 
0.2026*** * 
(0.0281) ) 
-0.0028 8 
(0.0046) ) 
0.1823*** * 
(0.0532) ) 
-0.0298 8 
(0.0223) ) 
-0.0022 2 
(0.0080) ) 
0.1956*** * 
(0.0676) ) 
-0.0208 8 
(0.0261) ) 
-0.0030 0 
(0.0059) ) 
0.0444 4 
(0.0705) ) 
0.0183 3 
(0.0274) ) 
0.0106 6 
(0.0095) ) 
-0.1277* * 
(0.0754) ) 
0.0255 5 
(0.0332) ) 

0.778 8 
0.708 8 

0.000*** * 
0.14 4 

1251 1 

394 4 

Notes: Notes: 
Dependentt variable is (UK),. Model (i)-(iii ) include country, industry and year dummies (not reported). In 
modell  (i). Small, is a dummy variable that takes value one if assets of the firm is smaller than the median 
assetss in the sample, and zero otherwise. In model (ii) . Small, is a dummy variable that takes value one if 
saless of the firm is smaller than the 1/3 quantile of sales in the sample, and zero otherwise. In model (iii) -
(iv),, Small, is a dummy variable that takes value one if sales of the firm is smaller than median of sales in 
thee sample, and zero otherwise. In models (i)-(iii) , Large, is a dummy variable that takes value one if Small, 
takess value zero, and zero otherwise. In model (iii ) MPK, is (SIK), . In the other two models MPK, is q,. 
FLI,FLI, is a dummy variable that takes value one if FLI is 5 or 6, and zero otherwise. Heteroskedasticity 
consistentt standard errors are between brackets. ** *  indicates significance at 1% level; **  indicates 
significancee at 5% level; * indicates significance at 10% level. 
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Thee results are weaker than our basic specification. Although the coefficient 

estimatess indicate that small firms gain from financial liberalisation, these results are not 

statisticallyy significant at a 10% level. This confirms the view that substantial progress 

hass to be made (in the sense that most of the measures need to have been implemented) 

beforee financial liberalisation becomes effective. Another way to assess the sensitivity to 

ourr financial liberalisation classification is to look at the components of our financial 

liberalisationn index. Of particular interest is impact of the reduction of credit control, in 

particularr the removal of directed credit systems. Of all six measures, this measure is 

thoughtt to have the most significant direct impact on the financing constraints of firms, 

especiallyy if access to preferential credit differed among different types of firms. We 

thereforee construct a dummy variable called (CRE) that indicates whether the country has 

madee substantial progress in abolishing its directed credit system, and reduced the 

adversee effects of credit control in general. The OLS estimates are presented in Table 3.7 

(Modell  5). We find similar, if not stronger, results as with our basic specification. The 

removall  of directed credit systems has had a positive impact on the financing constraints 

off  small firms only. 

Sincee our classification of financial liberalisation may suffer from the problem to 

timee liberalisation dates we also simply compare financing constraints of firms during the 

firstt half and the second half of our sample period. Since financial liberalisation has been 

aa gradual and progressive process, the two sub-periods are comparable across countries, 

inn the sense that the financial sectors of all countries in our sample were more liberalised 

inn the second half than in the first half of the period. If financial liberalisation does have a 

positivee effect on the financing constraints of (some) firms, we should find this by 

comparingg the two periods, even though the initial level of financial liberalisation may 

differr across countries, so that the magnitude of the effect may differ across countries. 

Wee split our sample in the period 1989-94 versus 1995-98. Table 3.2 shows that most 

countriess in our sample had made substantial progress with liberalising their banking 

sectorss in the year 1994. The OLS estimates of these two additional specifications are 

presentedd in Table 3.7 (Model 6). Our basic results that use our index of financial 

liberalisationn are confirmed. Small firms became less financially constrained during the 

secondd part of the period 1989-98, a period that has been characterised by substantial 

progresss in financial liberalisation in our sample of countries. 
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Tablee 3.7: Robustness specifications of investment model (OLS, continued) 

Variable Variable 
Constant t 

<//*),.! ! 

Large,*Large,* q, 

Large,*Large,* (CF/K), 

Large*Large* {BIK)2, 

Small,*Small,* q, 

Small,*Small,* (CF/K), 

Small,Small, * {BIK)1, 

Large,*Large,* FLI,*  q, 

Large*Large* FLI, * (CF/K), 

Large*Large* FLI,*  {B/K)2, 

Small,*Small,* FLI,*  q, 

Small,Small, *  FLI, * (CF/K), 

Small,Small, * FLI, * (B/K)1, 

SpecificationSpecification Tests (p-values) 
First-orderr serial correlation: 
Second-orderr serial correlation: 

Waldd test of joint significance: 
Adjustedd R2: 

Numberr of observations: 

Numberr of firms: 

(iv) ) 

FLI4 FLI4 
0.1258** * 
(0.0576) ) 
00 1992*** 
(0.0276) ) 
0.0088 8 
(0.0057) ) 
0.1389** * 
(0.0615) (0.0615) 
-0.0263 3 
(0.0273) (0.0273) 
0.0058 8 
(0.0058) ) 
0.1751*** * 
(0.0503) ) 
-0.0137 7 
(0.0369) ) 
-0.0036 6 
(0.0076) ) 
0.0012 2 
(0.0794) ) 
0.0053 3 
(0.0298) ) 
-0.0016 6 
(0.0070) ) 
-0.0655 5 
(0.0575) ) 
0.0073 3 
(0.0417) ) 

0.714 4 
0.715 5 

0.000*** * 
0.14 4 

1251 1 

394 4 

(v) ) 

CRE CRE 
0.1261** * 
(0.0573) ) 
0.2003*** * 
(0.0274) ) 
0.0094 4 
(0.0051) (0.0051) 
0.1353** * 
(0.0615) (0.0615) 
-0.0426* * 
(0.0253) (0.0253) 
0.0004 4 
(0.0073) ) 
0.2553*** * 
(0.0746) ) 
-0.0419 9 
(0.0410) ) 
-0.0041 1 
(0.0065) ) 
0.0049 9 
(0.0740) (0.0740) 
0.0266 6 
(0.0289) (0.0289) 
0.0048 8 
(0.0080) ) 
-0.1490* * 
(0.0797) ) 
0.0404 4 
(0.0441) ) 

0.999 9 
0.704 4 

0.000*** * 
0.14 4 

1251 1 

394 4 

(vi) ) 

Post-94 Post-94 
0.1204** * 
(0.0581) ) 
0.1975*** * 
(0.0275) ) 
0.0068 8 
(0.0054) (0.0054) 
0.1296** * 
(0.0611) (0.0611) 
0.0064 4 
(0.0263) ) 
-0.0051 1 
(0.0052) ) 
0.2367*** * 
(0.0531) ) 
0.0124 4 
(0.0365) ) 
0.0004 4 
(0.0067) ) 
0.0146 6 
(0.0816) (0.0816) 
-0.0435 5 
(0.0292) (0.0292) 
0.0131** * 
(0.0060) (0.0060) 
-0.1468** * 
(0.0604) (0.0604) 
-0.0253 3 
(0.0398) ) 

0.990 0 
0.684 4 

0.000*** * 
0.14 4 

1251 1 

394 4 

Notes: Notes: 
Dependentt variable is (UK),, Model (iv)-(vi) include country, industry and year dummies (not reported). 
Small,Small, is a dummy variable that takes value one if sales of the firm is smaller than the median sales in the 
sample,, and zero otherwise. Large, is a dummy variable that takes value one if Small, takes value zero, and 
zeroo otherwise. In model (iv) FLI, is a dummy variable that takes value one if FLI is 4, 5 or 6, and zero 
otherwise.. In model (v) FLI, is a dummy variable that takes value one if CRE is 1, and zero otherwise. In 
modell  (vi) FLI, is a dummy variable that takes value one if year is 1995-1998, and zero otherwise. 
Heteroskedasticityy consistent standard errors are between brackets. ** *  indicates significance at 1% level; 
***  indicates significance at 5% level; * indicates significance at 10% level. 
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3.44 Conclusions 

Wee have estimated a dynamic investment model using panel data on 394 firms in 13 

developingg countries for the years 1988-98. Using different specifications of the 

investmentt model we find that financial liberalisation reduces the imperfections that 

firmss face when dealing with financial markets. Firm's investment becomes less 

dependentt on its financial leverage. Furthermore, we find that financial liberalisation 

affectss small and large firms differently. Before financial liberalisation takes place, small 

firmss are found to be much more financially constrained than large firms. Financial 

liberalisationn then relaxes the external financing constraints for small firms, but has littl e 

impactt on the financing constraints of large firms. Eventually, the difference between 

largee and small firms disappears. It seems that only small firms in developing countries 

gainn from financial liberalisation. We hypothesise that in many developing countries 

largee firms had access to preferential directed credit during the period before financial 

liberalisation.. This form of favouritism is likely to disappear during financial 

liberalisation.. In the case of large firms, the efficiency benefits of financial liberalisation 

thuss seem to be offset by the adverse effects of loosing access to preferential credit. 

Anotherr explanation is that large firms might suffer less from informational asymmetries, 

andd thus have better access to credit in general. We also find that countries that have 

madee substantial progress in liberalising their financial sector have shown dramatic 

improvementss in their political climate as well. Successful financial liberalisation seems 

too require both the political will and ability to stop the preferential treatment of well-

connectedd firms, firms that often tend to be large. 
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Appendix x 

Tablee A3.1: Deletion Criteri a 

Samplee selection: All developing countries in the World Scope database (April 1999 CD-Rom and 

Decemberr 1999 CD-Rom) with at least 20 firms and with at least some firms with at least seven years of 

dataa during 1988-98. We exclude transition economies. 

Inn addition, we establish the following deletion criteria: 

 Firms that operate in the financial or service industries (primary SIC industry code 6, 7, 8 or 9) 

 All firms with 3 or less years coverage 

 All firms with depreciation values missing 

 All firms with zero net value of property, equipment and plant (often due to hyperinflation) 

 All firms with Investment/Capital>0.5 (due to acquisitions or revaluation of assets) 

 All firms with Investment/CapitakO. 1 (due to divestments) 

 All firms with Sales/CapitakO. 1 

 All firms with Sales/Capital>10 (this excludes sales companies) 

 All firms with q<0.2 (due to firms in distress) 

 All firms with q>\0 (due to start-ups or due to problems to measure capital) 

 All firms with Cashflow/CapitakO.01 (due to negative operating income) 

 All firms with Cashflow/Capital>l (due to problems to measure capital) 

 All firms with Debt/Capital>2 

 All firms with Cash/Capital>0.5 (this excludes mostly financial holdings) 

Thesee deletion criteria result in a sample of 13 countries. 
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Tablee A3.2: Variabl ee Definition 

MPK, MPK, 

K, K, 

S, S, 

h h 

Depr, Depr, 

Vt Vt 

B, B, 

MV, MV, 

FIN, FIN, 

CF, CF, 

Small, Small, 

Large, Large, 

FLI, FLI, 

Marginall  profitability of capital at the beginning of period / 

5, , 

K, K, orr <y, 

Capitall  at the beginning of period t5 = Net tangible assets6 at end of 
periodd t-l minus capital expenditure during period t-l plus accumulated 
depreciationn and amortisation until the end of period t-l 

Nett sales at the end of period 7-1 

Investmentt during period t - K:  ̂ + Depr, - K,{\+7i,) 

Depreciationn during period t = S,K, 

Inflationn over the period t 

B,B, + MV, 
Averagee Q at the beginning of period t = 

K. K. 

Bookk value of debt at the beginning of period t 

Markett value of equity at the beginning of period t7 

CF CF 
Financiall  variable related to financing constraint = — ' -

K, K, 

Operatingg cash flow during period t-l = Operating income during 

periodd t-l plus depreciation during period t-l 

1,, if the firm is small in terms of either net sales during the period 

periodd t-l or total assets at the beginning of period t, and 0 otherwise. 

Inn the base case model, Small, equals 1 if the firm's sales are smaller 

thann the median sales of firms in the sample 

1,, if the firm is large, i.e. if Small, isO, and 0 otherwise 

Financiall  Liberalisation Dummy, which takes value one if banking 

sectorr is liberalised at the beginning of period /. In the base case model, 

FLI,FLI, equals 1, if the financial liberalisation index FLI takes value 5 or 

6,, and equals 0 otherwise 

Notee that variables at the beginning of period r are estimated by figures at the end of period t-1. 
Property,, plant and equipment net of depreciation. 
Calculatedd as number of shares outstanding at the end of period t-\ times the market price of one share at 

thee end of period t-1. 
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Tablee A3.3: Descriptive Statistics 

a.. Panel data structure 

Years Years 

Finns Finns 

Observations Observations 

3 3 

180 0 

540 0 

4 4 

101 1 

404 4 

5 5 

43 3 

215 5 

6 6 

30 0 

180 0 

7 7 

22 2 

154 4 

8 8 

11 1 

88 8 

9 9 

6 6 

54 4 

10 0 

1 1 

10 0 

Total Total 

394 4 

1645 5 

Notes:Notes: Number of firms with given number of years data. 

b.. AH firm s 

Mean n 
Median n 
Maximum m 
Minimum m 
Std.. Dev. 
Observations Observations 

UK UK 
0.189 9 
0.170 0 
0.500 0 
0.010 0 
0.125 5 
1645 5 

Q Q 
22 Ml 
1.988 8 
9.999 9 
0.216 6 
1.642 2 
1645 5 

S/K S/K 
2.002 2 
1.534 4 
9.859 9 
0.147 7 
1.621 1 
1645 5 

CF/K CF/K 
0.280 0 
0.247 7 
0.967 7 
0.012 2 
0.155 5 
1645 5 

B/K B/K 
0.341 1 
0.285 5 
1.83 3 

0.000 0 
0.310 0 
1645 5 

c.. Small firm s 

Mean n 
Median n 
Maximum m 
Minimum m 
Std.. Dev. 
Observations Observations 

UK UK 
0.186 6 
0.161 1 
0.500 0 
0.010 0 
0.129 9 
822 2 

Q Q 
2.t20 2.t20 
2.222 2 
9.243 3 
0.216 6 
1.651 1 
822 2 

S/K S/K 
1.965 5 
1.494 4 
9.859 9 
0.147 7 
1.568 8 
822 2 

CF/K CF/K 
0.302 2 
0.275 5 
0.967 7 
0.013 3 
0.172 2 
822 2 

B/K B/K 
0.291 1 
0.195 5 
1.599 9 
0.000 0 
0.303 3 
822 2 

Notes:Notes: 'Small' is defined as sales being smaller than the median of firm sales in the sample. 

d.. Large firm s 

Mean n 
Median n 
Maximum m 
Minimum m 
Std.. Dev. 
Observations Observations 

UK UK 
0.192 2 
0.177 7 
0.495 5 
0.010 0 
0.120 0 
823 3 

<i <i 
2.265 5 
1.766 6 
9.999 9 
0.231 1 
1.614 4 
823 3 

S/K S/K 
2.039 9 
1.582 2 
9.487 7 
0.217 7 
1.672 2 
823 3 

CF/K CF/K 
0.258 8 
0.228 8 
0.932 2 
0.012 2 
0.133 3 
823 3 

B/K B/K 
0.392 2 
0.345 5 
1.826 6 
0.000 0 
0.309 9 
823 3 

Notes:Notes: 'Large' is defined as sales being larger than the median of firm sales in the sample. 

e.. Correlation matrix 

UK UK 
<7 7 

S/K S/K 
CF/K CF/K 
B/K B/K 

UK UK 
1 1 

0.126 6 
0.106 6 
0.184 4 
0.044 4 

9 9 

1 1 
0.262 2 
0.437 7 
-0.033 3 

S/K S/K 

1 1 
0.610 0 
0.051 1 

CF/K CF/K 

1 1 
-0.011 1 

B/K B/K 

1 1 
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f.. Median statistics by country 

Country Country 
Argentina a 

Brazil l 
Chile e 
India a 

Indonesia a 
Malaysia a 
Mexico o 
Pakistan n 

Peru u 
Philippines s 
Rep.. Korea 

Taiwan n 
Thailand d 

All All 

Sales Sales 
885600 0 
858049 9 
167555 5 
152012 2 
57130 0 
123013 3 
708980 0 
90356 6 
114960 0 
56288 8 
650390 0 
249028 8 
73738 8 
198752 198752 

l/K l/K 
0.157 7 
0.140 0 
0.161 1 
0.163 3 
0.176 6 
0.147 7 
0.194 4 
0.154 4 
0.148 8 
O.250 0 
0.194 4 
0.121 1 
0.177 7 
0.170 0.170 

<l <l 
1.417 7 
0.740 0 
1.977 7 
2.363 3 
1.584 4 
2.694 4 
2.427 7 
1.376 6 
1.440 0 
2.626 6 
1.128 8 
2.720 0 
1.931 1 
1.988 1.988 

CF/K CF/K 
0.203 3 
0.167 7 
0.252 2 
0.288 8 
0.310 0 
0.242 2 
0.217 7 
0.379 9 
0.288 8 
0.219 9 
0.220 0 
0.211 1 
0.302 2 
0.247 0.247 

B/K B/K 
0.236 6 
0.174 4 
0.180 0 
0.537 7 
0.185 5 
0.093 3 
0.199 9 
0.291 1 
0.199 9 
0.063 3 
0.503 3 
0.240 0 
0.191 1 
0.285 0.285 

Obs. Obs. 
51 1 
30 0 
149 9 
300 0 
55 5 
335 5 
99 9 
17 7 
10 0 
32 2 
249 9 
114 4 
204 4 
1645 1645 

g.. Median statistics per industry 

Industry Industry 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
10 0 
11 1 
12 2 
13 3 
14 4 
15 5 
16 6 
17 7 
18 8 
19 9 
20 0 
21 1 
22 2 
23 3 
24 4 
25 5 
All All 

l/K l/K 
0.144 4 
0.146 6 
0.208 8 
0.175 5 
0.218 8 
0.153 3 
0.190 0 
0.154 4 
0.192 2 
0.108 8 
0.135 5 
0.158 8 
0.163 3 
0.157 7 
0.187 7 
0.114 4 
0.120 0 
0.171 1 
0.123 3 
0.168 8 
0.277 7 
0.217 7 
0.181 1 
0.276 6 
0.170 0 
0.170 0.170 

1 1 
2.380 0 
1.785 5 
2.374 4 
1.682 2 
1.950 0 
2.050 0 
3.632 2 
1.059 9 
2.127 7 
1.838 8 
2.936 6 
1.901 1 
3.318 8 
1.969 9 
2.858 8 
1.916 6 
1.968 8 
1.890 0 
1.571 1 
2.213 3 
2.996 6 
2.737 7 
2.430 0 
1.443 3 
1.756 6 
1.988 1.988 

S/K S/K 
0.974 4 
0.871 1 
0.898 8 
0.616 6 
2.137 7 
2.038 8 
2.042 2 
1.414 4 
3.049 9 
0.848 8 
2.690 0 
1.387 7 
1.589 9 
1.541 1 
3.141 1 
2.026 6 
4.724 4 
1.017 7 
1.440 0 
1.800 0 
2.250 0 
2.232 2 
2.496 6 
1.595 5 
1.681 1 
1.534 1.534 

CF/K CF/K 
0.288 8 
0.203 3 
0.201 1 
0.211 1 
0.239 9 
0.254 4 
0500 0 
0.221 1 
0.363 3 
0.189 9 
0.419 9 
0.242 2 
0.368 8 
0.279 9 
0275 5 
0,218 8 
0301 1 
0223 3 
0.209 9 
0.302 2 
0.278 8 
0.376 6 
0.268 8 
0.251 1 
0.302 2 
0.247 0.247 

B/K B/K 
0.113 3 
0.249 9 
0.377 7 
0.272 2 
0.308 8 
0.148 8 
0.099 9 
0.168 8 
0.100 0 
0.064 4 
0.000 0 
0.290 0 
0.154 4 
0.454 4 
0.212 2 
0.214 4 
0.000 0 
0.314 4 
0.250 0 
0.383 3 
0.619 9 
0.279 9 
0.508 8 
0.614 4 
0.255 5 
0.285 0.285 

Obs. Obs. 
26 6 
54 4 
26 6 
161 1 
148 8 
185 5 
12 2 
70 0 
44 4 
36 6 
8 8 

63 3 
20 0 
201 1 
45 5 
38 8 
9 9 

139 9 
106 6 
36 6 
30 0 
72 2 
85 5 
10 0 
21 1 

1645 1645 
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h.. Translation of industry codes 

Industry Industry 
Code Code 

1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
10 0 
11 1 
12 2 
13 3 
14 4 
15 5 
16 6 
17 7 
18 8 
19 9 
20 0 
21 1 
22 2 
23 3 
24 4 

25 5 

(Primary) (Primary) 
SICSIC code 

0 0 
1 1 
2 2 
4 4 
5 5 
20 0 
21 1 
22 2 
23 3 
24 4 
25 5 
26 6 
27 7 
28 8 
29 9 
30 0 
31 1 
32 2 
33 3 
34 4 
35 5 
36 6 
37 7 
38 8 

39 9 

Industry Industry 
Name Name 
Agriculture,, forestry and fishing 
Mining g 
Construction n 
Transportation,, communication, electric, gas and sanitary services 
Wholesalee trade and retail trade 
Foodd and kindred products 
Tobaccoo manufactures 
Textilee mill products 
Apparell  and other finished products made from fabrics and similar materials 
Lumberr and wood products, except furniture 
Furnituree and fixtures 
Paperr and allied products 
Printing,, publishing and allied products 
Chemicalss and allied products 
Petroleumm refining, and related industries 
Rubberr and miscellaneous plastics products 
Leatherr and leather products 
Stone,, clay, glass, and concrete products 
Primaryy metal industries 
Fabricatedd metal products, except machinery and transportation equipment 
Machinery,, except electrical 
Electricall  and electronic machinery, equipment and supplies 
Transportationn equipment 
Measuring,, analysing and controlling instruments; photographic, medical and 
opticall  goods; watches and clocks 
Miscellaneouss manufacturing industries 

Notes:Notes: The industry codes follow the classification of the US government. Industry codes can be at 1 -digit 
levelss called SIC codes, or at two-digit levels called Primary SIC (PSIC) codes. PSIC 20-39 indicates the 
manufacturingg industry at a two-digit level. The SIC code for the manufacturing sector is 3. Only the 
manufacturingg industry codes are at the two-digit level. We exclude SIC codes 6-9 (which include the 
followingg sectors: finance, insurance and real estate; services; government; other). 
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i.i. Median statistics categorised by Year 

Year Year 
1989 9 
1990 0 
1991 1 
1992 2 
1993 3 
1994 4 
1995 5 
1996 6 
1997 7 
1998 8 
All All 

Sales Sales 
250446 6 
500108 8 
356645 5 
300391 1 
170138 8 
152150 0 
154747 7 
187041 1 
222373 3 
220474 4 
198752 198752 

l/K l/K 
0.237 7 
0.278 8 
0.197 7 
0.173 3 
0.181 1 
0.160 0 
0.186 6 
0.169 9 
0.169 9 
0.117 7 
0.170 0.170 

« « 
1.797 7 
1.705 5 
2.162 2 
2.430 0 
2.073 3 
2.762 2 
2.359 9 
1.852 2 
1.665 5 
1.431 1 
1.988 1.988 

CF/K CF/K 
0.168 8 
0.174 4 
0.163 3 
0.234 4 
0.221 1 
0.264 4 
0.275 5 
0.314 4 
0.313 3 
0.337 7 
0.285 0.285 

B/K B/K 
0.168 8 
0.174 4 
0.163 3 
0.234 4 
0.221 1 
0.264 4 
0.275 5 
0.314 4 
0.313 3 
0.337 7 
0.285 0.285 

FLl FLl 
1 1 
2 2 
2 2 
3 3 
4 4 
4 4 
4 4 
4 4 
5 5 
6 6 
4 4 

Obs. Obs. 
13 3 
36 6 
60 0 
100 0 
165 5 
212 2 
286 6 
321 1 
275 5 
177 7 

1645 1645 

j .. Distribution of the financial liberalisation index in terms of observations 

FLl FLl 

0 0 

0-1 1 

0-2 2 

0-3 3 

0-4 4 

0-5 5 

0-6 6 

Number Number ofof Observations 

60 0 

85 5 

309 9 

490 0 

877 7 

1268 8 

1645 5 

PercentagePercentage of TotalTotal Number of Observations 

47c 47c 

5<7r r 

19<7r r 

30<7r r 

537r r 

77<7r r 

100% % 
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Annexx 3.1 Major  Events of Liberalisation of the Banking Sector  for  Various Countries 

Majorr events related to: (1) Interest rates; (2) Entry barriers; (3) Reserve requirements; (4) Credit Controls; 
(5)) Privatisation; (6) Prudential regulation. 

Argentina a 

1.. Elimination of all interest rate controls in 1989 (EIU). 
2.. Removal of most entry barriers and branching restrictions in 1977 (Lindgren et al., 1996). 
3.. Reserve requirements lowered in 1993 (Galbis, 1993). 
4.. Credit controls were substantially reduced in 1993. 
5.. Start to privatise banks in 1995 (Lindgren et al., 1996). 
6.. Central Bank starts to enforce Basle capital adequacy standards in 1994 (Galbis, 1993). 

Brazil l 

1.. Deposit rates are fully liberalised in 1989. 
2.. Entry barriers are reduced after 1991. 
3.. Reserve requirements are rationalised after 1988. 
4.. Start to reduce directed credit especially to agricultural sector in 1994 (IMF). 
5.. Begin of privatisation of state-owned banks in 1997 (IMF). 
6.. Central Bank modernises its supervision practices in December 1997 (IMF). 

Chile e 

1.. Controls on interest rates are eliminated in 1985 (Gallego and Loayza, 2000). 
2.. Banks are allowed to expand abroad and to enter new business areas at home since 1997 (EIU). 
3.. Reserve requirements on both demand and time deposits are reduced in 1980 (Bandiera et al., 2000). 
4.. Directed credit and credit ceilings are definitely abandoned in 1976 (Bandiera et al., 2000). 
5.. Banks are re-privatised in 1986 (Bandiera et al., 2000). 
6.. Revision of banking law to strengthen the supervisory system in 1986 (Bandiera et al., 2000). 

Indi a a 

1.. Most interest rates deregulated during 1995-96, except those on deposits of less than one year and on 
smalll  commercial bank loans (IMF). 
2.. Entry restrictions for banks eased in 1993. 
3.. After 1992, reserve requirements were reduced in stages (World Bank). 
4.. Priority credit scheme made more flexible for banks in 1994 (IMF). 
5.. No major reduction yet in government ownership of public banks (World Bank). 
6.. New prudential norms in line with Basle Accord become operational in 1996 (World Bank). 

Indonesia a 

1.. Most deposit and loan rates freed in 1983. 
2.. Monopoly of state banks over deposits of state enterprises removed in 1988. Entry of new banks is 
allowedd (Bandiera et al., 2000). Activities of financial institutions broadened in 1988. Foreign banks 
allowedd to establish joint ventures in 1988. 
3.. Reserve requirements drastically lowered in 1988 (Bandiera et al., 2000). 
4.. New reform package announced in 1990 which took on the directed credit program; Most of the liquidity 
creditt arrangements for priority loans are eliminated in 1990 (World Bank). 
5.. Reduction of government ownership of state banks (World Bank). 
6.. Improved bank supervisory legislation in 1997 including new loan classification and loan loss 
provisioningg rules (World Bank). 

Malaysia a 

1.. Interest rate controls completely eliminated in 1991. 
2.. A two-tier banking framework was introduced for commercial banks in December 1994 (IMF). 
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3.. Reserve requirements were reduced in 1994 (World Bank). 
4.. The number of priority sectors and the required loan amount is reduced in 1991 (Bandiera et al., 2000). 
5.. There have been no privatisations of banks. Most large banks have been private since they started 
operations.. Government, however, is majority shareholder in two largest banks (World Bank). 
6.. New regulation extends and strengthens Central Bank's supervisory powers (Bandiera et al., 2000). 

Mexico o 

1.. Deposit rates liberalised in 1988-89. Loan rates liberalised after 1988, except at development banks. 
2.. New entry of banks permitted in 1991. 
3.. Reduction of reserve requirements in 1988-89 (IMF and Bandiera et al., 2000). 
4.. Abolition of directed lending to preferential sectors in 1989 (IMF). Elimination of the liquidity 
coefficientt requiring that 30% of deposits be invested in T-bills in 1991 (Bandiera et al., 2000). 
5.. Authorities nationalised 18 commercial banks in 1982. Nationalised banks re-privatised in 1991-1992. 
6.. The Central Bank became autonomous in April 1994 (EITJ). 

Pakistan n 

1.. Most lending rates freed in 1995. 
2.. Eleven new private banks, including three foreign, established since 1991. 
3.. No significant reductions in reserve requirements (World Bank). 
4.. The credit-deposit ratio mechanism, which required banks to keep their credit to the private sector within 
limitss related to their deposits base, was abolished in 1995 (IMF). 
5.. Muslim Commercial Bank privatised in 1991. Allied bank privatised in stages between 1991-93. First 
Womenn Bank privatised in 1997 Comprehensive reforms in 1997 reduced government interference in 
public-sectorr banks. 
6.. Steps were taking during 1993-94 to increase the autonomy of the Central Bank (IMF); Coverage of 
bankk supervision increased in 1994 (IMF). 

Peru u 

1.. Interest rate controls abolished in 1991. 
2.. In December 1996, entry requirements were eased (IMF). 
3.. Reserve requirements on domestic deposits reduced from 1991onwards. 
4.. Subsidised lending eliminated in 1992. 
5.. All seven public commercial banks liquidated or divested over 1991-95. 
6.. In 1993, the barking law was modified to strengthen prudential regulations that apply to banks (IMF). 

Philippines s 

1.. Interest rate controls mostly phased out over 1981-85. 
2.. Restrictions on the entry and operation of banks were eased in 1994 (IMF); Restrictions on foreign bank 
branchingg were lifted in 1994 (IMF); Foreign banks were allowed to purchase up to 60 percent of the 
equityy of local banks in 1994 (IMF). 
3.. Reserve requirements lowered in 1993. 
4.. Directed credit partly abolished in 1983. 
5.. Government reduced stake in PNB to 477r in December 1995. 
6.. In December 1993, Central Bank was restructured and re-capitalised (IMF). 

Republicc of Korea 

1.. In 1993, deregulation of interest rates on deposits with maturities of two years and on most loans (IMF). 
2.. Entry barriers are lowered in again in 1989. The establishment of new financial institutions is approved 
inn 1989 (Bandiera et al., 2000). 
3.. Reserve requirements lowered in 1996 (IMF) 
4.. Most policy-based lending phased out in 1996; In 1996, the Central Bank removed the restriction on the 
premiumm a bank could charge over its prime lending rate, and revised its rules for credit control (IMF). 
5.. Commercial banks were privatised during 1981-83 (IMF). 
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6.. General Banking Act of 1991 introduces new prudential measures and imposes supervisory regulations 
(Bandieraa et al., 2000); In 1992, measures were introduced to increase transparency of regulations and 
proceduress on bank supervision (IMF). 

Taiwan n 

1.. Interest rates nominally liberalised in 1989, but prices remained un-competitive until new banks were 
establishedd in 1992. 
2.. Deregulation on the entry of new private commercial banks in 1991-92. Establishment of 16 new banks 
inn 1992 (EIU). 
3.. Directed credit still prevalent. Budgets for subsidised credit continually modified in recent years. 
4.. No significant reductions in reserve requirements (World Bank). 
5.. In January 1998, three of the largest commercial banks are partly privatised (EIU). 
6.. In May 1997, the Central Bank of China (Taiwan) Act was amended to improve bank regulation (IMF). 

Thailand d 

1.. Interest-rate ceilings on all types of deposits abolished in 1990. Ceiling on loan rates removed in 1992. 
2.. Since September 1994, commercial banks re allowed to invest in any business (World Bank); Finance 
andd securities companies permitted to set up banks outside Bangkok with approval in 1995. 
3.. Reduction of reserve requirements in 1992 (IMF). 
4.. Government gradually eliminated directed credit after 1980. The ceiling on commercial bank loans was 
liftedd in 1992. Commercial banks and finance companies were permitted to issues certificates of deposits in 
1992.. Relaxation of rural credit requirement in 1992 (IMF). 
5.. No privatisation efforts. Most large Thai commercial banks are private, but one of the largest banks, 
Krungg Thai bank, is still public (World Bank). 
6.. In 1997, banking law was amended to strengthen prudential regulations (IMF). 

Notes: Notes: 
Unlesss otherwise noted, the source of information is: Williamson, J. and M. Mahar (1998). IMF indicates 
IMFF Country Reports, and World Bank indicates World Bank Country Reports. 





Chapterr  4 
Financingg Constraints and Government Policy in Korea 

Introductio n n 

Thiss chapter will address whether financial liberalisation in Korea has been effective in 

thee sense that it has reduced financing constraints of firms, in particular for small and 

medium-sizedd enterprises (SMEs). The Korean financial system has long been 

characterisedd by government interference, which has led to a chronic shortage of funds 

forr investment. The government has interfered the allocation of credit through the 

promotionn of policy loans and through the regulation of interest rates. Until 1980 interest 

ratess on deposits were kept at negative levels in real terms rendering savings unattractive, 

andd capital markets were no alternative source of financing until they became active in 

1986. . 

Initially,, the government favoured policy loans to large firms, mostly operating in 

thee heavy and chemical industries. This led to serious sectoral imbalances and a 

concentrationn of economic power among large business groups, so-called chaebols in the 

1970s.. However, in the 1980s the government changed its focus towards SMEs that had 

beenn severely constrained by a limited access to funds. In 1987, the government 

introducedd a credit control criteria for large and chaebol-affiliated firms, and imposed 

minimumm credit targets for SMEs on banks. 

Financiall  liberalisation did not accelerate until the 1990s. Interest rates on most 

typess of deposits and loans were deregulated in 1993, while most policy-based lending 

wass phased out by 1997. At the same time, the availability of credit has grown with the 

emergencee of non-bank financial institutions (NBFIs) and direct credit instruments. 

Sectionn 4.1 gives a brief description of the developments of Korea's financial 

systemm and corporate financing patterns. Section 4.2 summarises the related literature. 

Sectionn 4.3 describes the data that we use to test for the presence of financing constraints. 

Sectionn 4.4 presents the empirical results that are based upon estimation of the investment 

modell  described in Chapter 2. Section 4.5 concludes. 
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4.11 Major  Developments in Korea's Financial System 

Korea'ss financial system has long been regulated by the government. In the 1970s, the 

governmentt promoted heavy and chemical industries and favoured large business groups. 

Thiss policy gave rise to serious imbalances with credit to other industries, in particular to 

SMEs,, being unduly squeezed (Nam, 1994). In order to finance large business groups, the 

governmentt had put into place the so-called principal transactions bank system. The 

principall  transactions bank system represents a bank-enterprise relationship that applies 

onlyy to corporations belonging to the 30 largest chaebols. Each of these chaebols was 

assignedd a principal transactions bank that would be its main lender and its delegated 

monitor.. However, the role of the principal transactions banks as an overall financial 

supervisorr and a delegated monitor of its client corporations has been very passive, which 

hass led to further inefficiency in resource allocation (Nam, 1996). In addition, chaebols 

havee significant indirect ownership of banks1 despite an eight percent ceiling on the 

ownershipp of any nationwide commercial bank. The reason is that the chaebols control 

thee larger insurance companies, which have not been subject to ownership restrictions 

andd own a lot of bank stock (Park and Kim, 1994). 

Thee inefficiency of the chaebol-dominated economy was enlarged by the strong 

interdependencee of chaebol-affiliated firms due to cross-share holdings and cross-loan 

guarantees.. The amount of cross guarantee of the top-30 chaebols increased to 470 

percentt of total equity in 1993. The amount of in-group ownership2 remained fairly 

constantt at around 45 percent of shares during the 1990s, a period in which the number of 

chaeboll  subsidiaries per chaebol increased substantially from 17.9 on average for the top-

300 chaebols in 1989 to 27.3 on average in 1997.3 

Inn 1987, in an effort to reduce the dominance of the chaebols in bank borrowing, 

thee government changed its policy by imposing a ceiling on the share of bank credit to 

chaebols.. During the early 1990s, most chaebol subsidiaries were subject to credit 

11 Banks were privatised in the mid-1980s. 
In-groupp ownership is a weighted average for each chaebol of the ownership in the chaebol and its 

subsidiariess owned by the controlling shareholder. In 28 out of the largest 30 chaebol groups, the 
controllingg shareholder is a family {Source: Korea Fair Trade Commission). 
33 The number of subsidiaries of the largest five chaebols increased from 33 on average in 1989 to 52 on 
averagee in 1997 (Source: Korea Fair Trade Commission and Nam, 1996). 
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control.44 In addition, banks were required to meet minimum credit targets for SMEs . 

Thee Bank of Korea also established discount ceilings on export bills and commercial bills 

thatt were meant primarily to support SMEs6, and the government mandated the chaebols 

too reduce their cross-guarantees of credits below 100 percent of equity. Banks had clear 

incentivess to meet these requirements, because they would have been subject to severe 

penaltiess for breaking any lending rules. 

Thesee measures directed to support SMEs seem to have been successful. Since 

1987,, small and medium-size firms have enjoyed increased access to credit than large 

firms,, although still at higher costs (see Table 4.1). 

Tablee 4.1: Credit access and borrowing costs 

AccessAccess to borrowing 
Largee firms 
Smalll  firms 
(Difference) ) 

AverageAverage borrowing costs 
Largee firms 
Smalll  firms 
(Difference) ) 

1973-8!1973-8! 1982-86 1987-90 

40.99 31.6 27.0 
32.77 31.3 31.4 
(8.2)) (0.3) (-4.4) 

13.00 14.0 12.6 
14.99 14.2 14.3 
(-1.9)) (-0.2) (-1.7) 

Notes:Notes: Access to borrowing is defined as the sum of bank loans and bonds as a percentage of total assets. 
Averagee borrowing costs is defined as interest paid as a percentage of total borrowing. 
Source:Source: Bank of Korea, Financial Statements Analysis, various issues; Nam (1994); Cho and Kim (1995). 

Thee substantial improvement in access to loans of SMEs has been at the expense of 

thee 30 largest chaebols, whose share in total bank loans fell from 28.6 percent in 1986 to 

13.99 percent in 19957. At the same time, the ratio of policy loans in total credit rose from 

39.33 percent in 1985 to 47.5 percent in 1990 (Nam, 1994), while the share of discounted 

commerciall  bills of total policy loans reached 16.5 percent during 1987-91 (Cho and 

Kim,, 1995). Also, finance companies have grown fast by providing financing services to 

smalll  and medium-sized firms (Nam, 1994). Finally, cross-guarantee of credits among 

44 Source: Office of Bank Supervision and Examination (1992). 
55 Required ratios of SME loans were set as a percentage of total loans extended by the deposit money 
banks,, and ranged in 1992 from 25 percent for foreign bank branches, to 45 percent for nationwide 
commerciall  banks and 80 percent for local commercial banks (Source: Bank of Korea, and Cho and Kim, 
1995,, Table II. 1). 
66 In 1989, the proportion of «discounted export loans was 550 Won per dollar of exports for SMEs, and 
zeroo for large firms (Source: Bank of Korea, and Cho and Kim, 1995, Table 4). 
77 At the same time, the share of SMEs in total loans by deposit money banks increased from 31.5 percent in 
19855 to 56.8 percent in 1991 (Source: Bank of Korea and Nam et al., 1999). 
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chaebolss was reduced to 91% of equity capital in 1997, down from 470 percent in 1993s 

Thee apparently easier access to external financing for SMEs, especially from banks, is 

alsoo reflected in Table 4.2. The share in SMEs's total financing needs that come from 

externall  sources is almost 10 percent higher than for large firms. 

Tablee 4.2: Sources of funds for  manufacturing firms (%) during 1989-92 
TypeType of Funds 
Internall  financing 
Externall  financing 

Directt financing 
(Stocks) ) 
(Corporatee bonds) 

Borrowing g 
(Fromm banks) 
(Fromm others) 

Otherr external financing 

LargeLarge firms 
39.9 9 
60.1 1 
15,0 0 
(5.0) ) 

(10.0) ) 
27.9 9 

(19.0) ) 
(8.9) ) 
17.2 2 

SMEs SMEs 
30.3 3 
69.7 7 
8.1 1 

(6.7) ) 
(1.5) ) 
38.9 9 

(30.6) ) 
(8.3) ) 
22.8 8 

Source:Source: Bank of Korea; Taken from Nam (1996). 

Whilee the credit control system seems to have been rather successful in reducing 

thee share of chaebols in total bank loans, chaebols have used trust accounts and NBFIs to 

circumventt restrictions on bank lending. In other words, the credit control system has, to 

aa large extent, shifted the financing demand of chaebols from the banking sector to 

NBFIss (Nam, 1996). The chaebols' share in total credit of NBFIs, especially of merchant 

banks,, whose credit is not subject to credit control has substantially increased to 40.5 

percentt in 1994, up from 32.4 percent in 19889. Trust accounts have been subject to more 

laxx prudential and supervisory standards than normal banking business, and have grown 

rapidlyy to 40% of total commercial bank assets as of end-1997 (Balino and Ubide, 1999). 

NBFIss have often been directly or indirectly owned by chaebols10, and comprised 30 

percentt of financial system assets at end-1997 (Balino and Ubide, 1999). 

Startingg in 1988 the government has initiated in stages a number of financial 

reformss to improve the allocation of credit. According to Cho (1988) these measures have 

indeedd led to increased allocative efficiency. In December 1988, some lending rates and 

long-termm deposit rates were de-controlled (Nam, 1994). Financial reform continued in 

19933 with the simplification of credit control criteria for large corporations, and increased 

Source:: Korea Fair Trade Commission, and Nam et al. (1999), Table IV-2. 
99 Source: Nam (1996), Table 10.5, and Nam et al. (1999). 
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transparencyy of regulations governing mandatory lending to SMEs. Also, in order to 

reducee the concentration of power among chaebols, the eight percent restriction on the 

ownershipp of commercial banks was reduced to four percent in 1993 to prevent chaebols 

fromm controlling banks. During 1994-95 credit controls were eliminated on all chaebols 

otherr than the top-ten, and during 1996-97 mandatory lending ratios for SMEs applied to 

regionall  banks were lowered. 

Thesee liberalisation measures have led to a substantial reduction in policy loans. In 

reducingg the policy loans, the Bank of Korea cut those for large corporations first (Cho 

andd Kim, 1995). According to Balino and Ubide (1999) policy loans amounted to 3 

percentt of total bank loans at end-1997, coming down from a level of 60 percent of total 

bankk loans in 1979, and were aimed primarily at supporting SMEs. The effort to reduce 

thee economic power of chaebols seems to have been less effective. Chaebols have 

continuedd to own large stakes in commercial banks and to use their affiliated-financia! 

institutionss as their private vaults. In July 1999, the Korean Fair Trade Commission fined 

thee top five chaebols - Hyundai, Daewoo, Samsung, LG, and SK - 79.4 billion Won" for 

theirr anti-competitive intra-group transactions. Table 4.3 shows the direct ownership 

sharess of banks by the 20 largest chaebols. 

Overall,, financial liberalisation has had a significant impact on the structure of 

corporatee financing in Korea. Borrowing from financial institutions has become 

increasinglyy important reaching over 50 percent of manufacturing firms' outside 

financingg in 199712. Equity has become less important as a source of outside financing 

droppingg to six percent of external financing in 1997. According to Kong (1998) this can 

bee explained by the fact that the major owners of many firms did not want to lose control 

off  the firms by issuing new equity. This has been the case in particular for the family-

ownedd chaebol firms. Corporate bonds have remained an important source of financing, 

especiallyy for large firms. Since the bulk of bonds and commercial papers are guaranteed 

byy financial institutions (85% of bonds were guaranteed in 1997), it could be argued that 

creditss rather than securities are still the predominant source of corporate funds in Korea. 

100 As of the end of 1997, the 30 largest chaebols directly owned 10 of the 29 merchant banks in Korea (34 
percent)) and 11 of the 26 securities firms in Korea (42 percent) (Source: National Information and Credit 
Evaluation;; Quoted from Nam et al. (1999), Table VII-8). 
""  Source: Foreign Press Division, Ministry of Finance and Economy; Released on October 6' , 1999. 
122 Source: Balino and Ubide (1999), Table 3, Kim and Suh (1998), Table 15, and Borensztein and Lee 
(1999),, Table 3. 
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Forr chaebol firms, inter-firm credits have remained another important source of funds. 

Thesee changes in the structure of corporate financing have, however, not come without 

cost.. With externally generated capital being the principal source of Korean firms' 

fundss , the financial structure of most Korean firms became weak with debt-equity ratios 

averagingg close to 400 percent in 1997, up from 270 percent on average in 199514. 

Tablee 4.3: Bank ownership by top 20 chaebols as of end 1996 (% of bank shares) 

No No 
1 1 
2 2 

3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
10 0 
11 1 
12 2 
13 3 
14 4 
15 5 
16 6 
17 7 
18 8 
19 9 
20 0 

Chaebol Chaebol 
Hyundai Hyundai 
Samsung g 

LG G 
Daewoo o 
SK K 
Ssangyong g 
Hanjin n 
Kia a 
Hanwha a 
Lotte e 
Kumho o 
Doosan n 
Daelim m 
Hanbo o 
DongAh h 
Halla a 
Hyosung g 
Dongkuk k 
Jinro o 
Kolon n 

OwnershipOwnership Share 
Koreaa First bank (2.20), Hanil bank (2.00), Seoul bank (1.99), Kangwon bank (11.89) 
Chohungg bank (2.81), Commercial bank (7.03). Korea First bank (3.96), Hanil bank (4.76), 
Seoull  bank (3.77), Korea Exchange bank (1.05), Shinhan bank (3.36), KorAm bank (18.56), 
Hanaa bank (3.42), Peace bank (1.28), Daegu bank (5.65), Pusan bank (1.02), Kyonggi bank 
(1.57),, Jeonbook bank (1.20), Kangwon bank (1.22), Kyungnam bank (2.38) 
Koreaa First bank (3.03), Hanil bank (2.47), Boram bank (7.58), Cheju bank (1.80) 
KorAmm bank (3.42) 
Kyonggii  bank (3.42) 
Chohungg bank (1.98), Korea Exchange bank (1.04), Hana bank (1.52), Kookmin bank (1.96) 

--
Kyonggii  bank (5.63) 
Koreaa First bank (1.04) 
Chungchongg bank (16.49), Pusan bank (23.93) 
Kwangjuu bank (7.87) 
Boramm bank (11.34) 
Hanill  bank (3.57) 
--
Seoull  bank (1.50), Cheju bank (2.31) 

--
Hankk bank (5.16), Kyungnam bank (11.57) 
Seoull  bank (1.27), Pusan bank (3.85), Kyungnam bank (3.92), Hana bank Steel (3.51) 
Boramm bank (5.80) 
--

Source:Source: The Bank Supervisory Board; Taken from Nam et al. (1999), Table VII-4. 

133 Internal funds, mostly retained earnings, stood at 22.6 percent of total funds raised in 1996 (Borensztein 
andd Lee, 1999). 
144 Source; Bank of Korea, Financial Statement Analysis (1998). 
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4.22 Literatur e 

Givenn the availability of firm-specific data, a significant amount of empirical work has 

beenn done on Korea. Kong (1998) uses data on 171 listed manufacturing companies for 

thee period between 1981 to 1989, and tries to assess whether Korean firms have changed 

theirr financing behaviour since 1986 due to the opening of the capital market. He applies 

aa simple Tobin's Q model of investment with cash flow as a measure for potential 

financingfinancing constraints, and finds that the cash-flow effect on investment before the 

openingg of the stock market in 1986 is lower for chaebol firms than for non-chaebol 

firms.firms. This reflects that the relationships of chaebol firms with financial institutions are 

closerr than those of non-chaebol firms. On the other hand, he finds that the cash-flow 

effectt is reversed after 1986, that is the cash flow coefficient for chaebol firms is higher 

thann for non-chaebol firms. The results should, however, be interpreted with caution, 

becausee they do not control for possible endogeneity in the explanatory variables. Also, 

thee Tobin's Q model of investment assumes perfect capital markets, while the Korean 

stockk market was not efficient during the 1980s, especially not before liberalisation of the 

stockk market in 1986. 

Choo (1996) uses data on 367 manufacturing firms (of which 196 are listed) for the 

periodd 1985-91 to assess financing constraints. Using several specifications of the 

investmentt model and GMM estimation techniques he finds that firms that are not 

affiliatedd to a chaebol are financially constrained, while chaebol-affiliated firms are not. 

Comparingg small and large firms, Cho (1996) finds that cash flows matters more in the 

investmentt decisions of small firms. 

Shinn and Park (1999) use data on 317 listed manufacturing firms for the years 

1994-955 to compare the investment - cash flow sensitivity of Korean chaebols and non-

chaeboll  firms. Using both Tobin's Q and lagged sales growth as regressors in their 

investmentt model they find that chaebol firms are not financially constrained, while non-

chaeboll  firms are financially constrained. They also find that a chaebol firm's investment 

155 Note that the results of Cho (1996) differ from Kong (1998). The different results should be contributed 
too the use of different estimation techniques. Given that Cho (1996) controls for possible endogeneity by 
thee use of GMM estimation techniques and Kong (1998) does not, more value should be given to the results 
inn Cho (1996). 
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iss significantly affected by the cash flow of other firms within the same chaebol even 

thoughh they are independent legal entities. They argue that there is an internal capital 

markett in a chaebol which reduces the financing constraints of the chaebol. Although 

chaeboll  firms are independent legal entities and can therefore not finance each others 

projectss directly, they can support each other's financing by giving cross-payment 

guarantees.. However, their results should be interpreted with caution, because they do not 

addresss potential endogeneity problems, and because the adjusted-/?2 indicates that the 

predictivee power of their investment model is extremely low. Also, after splitting the 

samplee of non-chaebol firms in small and large firms along firm size the effect found 

earlierr is no longer statistically significant. 

Borenszteinn and Lee (1999) find using data for 32 manufacturing sectors for the 

periodd from 1970 to 1996 that previous year's profit rate has a negative effect on the 

currentt year's flow of credit. These results suggest that credit was allocated preferentially 

too the sectors with the worst economic performance. Borensztein and Lee (1999) find no 

evidencee that credit flows were directed to the relatively more profitable sectors, or that it 

contributedd to improve the economic performance of the favoured industries over time. 

4.33 Data 

Wee have collected balance sheet, income statement, cash flow statement, and share price 

informationn from Wisenet Korea, a supplier of financial data of Korean companies.16 The 

databasee also provides information on the industry in which the firm operates. The 

industryy classification follows the Korea Standard Industry Classification (KSIC). 

Ownershipp data on the sample of Korean firms is from KIS-Line compiled by Korea 

Informationn Service. In a few cases data was missing, in which case we used the Daewoo 

Securitiess Company Investment Guide 1999 compiled and published by Korea 

Informationn Service, or the Korea Investor's Network for Disclosure (KIND) System 

fromm the Korea Stock Exchange. We use the Fair Trade Commission's annual report to 

identifyy which firms are affiliated with a chaebol, and we use data from the Bank 

Supervisoryy Board of Korea to identify which chaebols own shares of banks. 
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Initiallyy we collected data on 636 companies. Our focus is on manufacturing 

companiess for which we have data coverage for the period 1990-97. This period is 

selectedd because it reflects a period of significant financial liberalisation. We exclude the 

crisiss years 1998 and 1999, because the financial crisis might have affected firm's 

financingg and investment behaviour in an abnormal way. We absent from analysing the 

investmentt behaviour of non-manufacturing firms, because previous work has found that 

non-manufacturingg firms tend to have a much more cyclical investment pattern than 

manufacturingg firms, which is difficult to incorporate in an investment model. The 

differencee in investment behaviour of manufacturing and non-manufacturing firms is also 

reflectedd in our data. The non-manufacturing firms, most notably the mining companies, 

tendd to make infrequent but large investments, while the manufacturing firms tend to 

smoothh their investments. After deleting non-manufacturing companies , companies 

withh data for the period 1998-99 only, and companies that do not report their financial 

statementss at year-end, we are left with 522 companies. Less than 5% of these firms are 

nott listed. Since the quality of information tends to be higher for listed firms, because of 

theirr additional disclosure requirements, we focus on listed firms only. Other reasons to 

focuss on listed firms are that the sample of non-listed firms is too small to compare 

investmentt behaviour between listed and non-listed firms, and that one of our model 

inputt variables, Tobin's Q, can only be measured for firms whose shares are traded. After 

deletingg firms for which we do not have ownership data our sample reduces to 473 listed 

firms.. For each company we need a certain minimum coverage of the data to assess 

changess in the financing structure of the firm. We set this coverage to four years and 

thereforee delete firms for which the data coverage is less than four years. It is, however, 

necessaryy to delete more firms, because of outliers in the data. Such outliers can be 

explainedd by revaluation of assets, divestments, acquisitions, or simply poor data. We 

imposee a number of deletion criteria. First of all, we delete observations with negative 

fixedd capital or investment. Such observations might be due to divestments or 

revaluationss of capital. Secondly, we restrict investment ratios from taking high values. 

166 Wisenet is authorised by the Korean Ministry of Information and Communication as a qualified provider 
off  financial data of Korean companies. 
177 These include firms that are classified as a fishing, agricultural, mining, city gas, wholesale, retail, 
transportt or service company, and firms that are not classified. 
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Suchh values might be due to acquisitions or revaluations of capital. Furthermore, we 

restrictt variables to take extreme values in terms of leverage, marginal profitability or 

cashh flow18. The final data set consists of 198 listed firms for the period 1990-97. 

Wee group these 198 firms along a number of different classifications. First of all, 

wee group firms across 12 sectors based upon the KSIC classification, which 

disaggregatess the Korean manufacturing sector into 32 sectors (see Appendix, Table 

A4.1).. Secondly, we classify firms according to the size of total assets. We follow 

Korea'ss Small and Medium Business Administration that defines small and medium 

enterprisess (SMEs) as companies that employ less than 300 persons and whose assets 

amountt to less than 60 million US dollar, or around 100 billion Won as of end 1997. 

Sincee we do not have information on the number of employees for our sample of firms, 

wee define a firm to be an SME if its assets are smaller than 100 billion Won, and large if 

itss assets exceed 100 billion Won. This classification is almost equal to the median assets 

off  the firms in the sample, namely 110 billion Won on average during the sample period, 

andd therefore splits the dataset in two parts of roughly the same number of firms. Thirdly, 

wee define a firm to have concentrated ownership if 20% or more of its shares are held by 

onee person, family, company or other type of entity. Firm's ownership is either 

concentratedd or dispersed. Fourthly, we group firms based upon business group 

affiliation.. A firm can be either affiliated to a chaebol that owns shares in one or more 

banks,, affiliated to a chaebol that does not own bank shares, or unaffiliated to a chaebol. 

Wee construct dummy variables based upon these variables. Table A4.2 in the Appendix 

describess the definitions of the main (dummy) variables. 

Tablee A4.3 in the Appendix presents the descriptive statistics of the main model 

variables.. The descriptive statistics of Tobin's Q, for example, show that the average 

markett value of the firms in our sample is 1.78 times its replacement value. We also find 

thatt many Korean firms are highly leveraged. Table A4.4 in the Appendix presents the 

correlationn matrix of the main model variables. We find that our two proxies for the 

marginall  profitability of capital, the sales-to-capital ratio and Tobin's Q, are highly 

correlated.. Also, we find that the correlation of investment with cash flow is of a similar 

Moree specifically, we apply the following restrictions to the data: 

0<< — <1.5, 0.1 < — < 5, 0 . 5 < ö < 6, -0.1 < — <l ,and 0< — <2.5. 
KK K * K K 



FinancingFinancing Constraints and Government Policy in Korea 103 103 

levell  as the correlation of investment with our two measures of marginal profitability of 

capital.. Leverage does not seem to be highly correlated with investment. Tables A4.5 and 

A4.66 in the Appendix present the frequency tables according to different group 

classifications,, namely size, group affiliation, ownership, and industry. We find that the 

distributionn of our sample along these different classifications is fairly good. In our 

sample,, 50% of firms is large, 72% of firms is affiliated to one of the 30 largest chaebols, 

andd 78% of firms has concentrated ownership. Also, chaebol-affiliated firms tend to be 

large,, to have concentrated ownership, and to be part of a chaebol that owns shares in one 

orr more banks. 

Thee descriptive statistics along these different classifications show a number of 

differencess across firms (see Appendix, Table A4.7). First of all, we find that large and 

chaebol-affiliatedd firms invest more than other firms. Secondly, we find that SMEs and 

non-chaeboll  firms have relatively higher investment opportunities (as reflected by both 

higherr sales-to-capital and Tobin's Q ratios). Thirdly, we find that non-chaebol firms 

generatee more cash-flow, but borrow more than chaebol-affiliated firms. 

Wee have also calculated a number of financial ratios to assess differences in 

financiall  strength across firms in our sample. These ratios can be found in Table A4.8 of 

thee Appendix. We find that large and chaebol-affiliated firms in our sample have access 

too more debt (both long-term bank debt and bonds) than SMEs, and at lower costs. The 

return-on-equityy is highest for firms that are SMEs, have concentrated ownership and are 

nott affiliated with a chaebol. 

4.44 Empirical Results 

Wee use the investment model developed in Chapter 2 to assess the financing constraints 

off  Korean firms during the period 1991-97. Our aim is to test whether there are 

differencess between the financing constraints of different sets of Korean firms, and 

whetherr the measures taken by the Korean government to improve the access to external 

financingg of small- and medium-sized Korean enterprises have been effective. To this 

endd we estimate the investment model described in (2.27) and several of its extensions. 

Thesee extensions are based upon grouping firms according to a priori  classifications, 

suchh as whether the firm is large or an SME, whether the firm is affiliated to a chaebol or 
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not,, or whether the firm has concentrated ownership or not. The definition and 

characteristicss of these classifications have been described at length in section 4.3. To 

proxyy for the marginal profitability of capital, we use both Tobin's Q and the sales-to-

capitall  ratio. If model (2.27) is estimated using Tobin's Q we call the model the Q model, 

whilee if the model is estimated using the sales-to-capital ratio we refer to it as the Euler 

model. . 

First,, we estimate the basic specification of model (2.27) in levels using both OLS 

andd GMM techniques, and using both Tobin's Q and the safes-to-capital ratio as proxy 

forr the marginal profitability of capital. The results are presented in Table 4.4. The 

coefficientss of the OLS and GMM estimates are quite different, which indicates that the 

OLSS results might suffer from an endogeneity problem. The GMM level estimates are 

supportedd by both the Sargan test of over-identifying restrictions and the test for higher 

orderr serial correlation. We therefore focus on the GMM results. Most regression 

coefficientss support the dynamics implied by the structural adjustment costs model. The 

majorr discrepancy between the model and the basic theoretical structure is the positive 

coefficientt found for the cash flow variable. The theoretical model implies that this 

coefficientt should be negative, under the assumption that the firm can raise as much 

financee as it desires at a given cost. This result suggests that Korean firms had high 

financingg constraints during the period 1991-97, in the sense that their investment was 

veryy responsive to changes in cash flow. 

Thee results are similar for the Euler and the Q model. The GMM coefficient 

estimatess of the cash flow variable are 0.13 in the Euler model and 0.16 in the Q model. 

Comparedd to values found in earlier studies, that use similar model specifications and 

GMMM techniques, these coefficients reflect significant financing constraints. For Korean 

firmss during the period 1984-91, Cho (1996) finds coefficient estimates of the cash flow 

variablee to be 0.05 in the Euler model and 0.21 in the Q model. For the UK during 1974-

86,, Bond and Meghir (1994) find a coefficient of the cash flow variable of around 0.07 in 

thee Euler model. Furthermore, we do not find the leverage coefficient to be strongly 

negative,, which suggests that bankruptcy costs have been neglected in Korea. Finally, the 

coefficientt of the lagged investment-to-capital ratios indicates a strong persistence in 

investment-to-capitall  ratios, both for the Euler and the Q model. 
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Tablee 4.4: OLS and Two-step GMM estimates of investment model 

Variable Variable 
Constant t 

(//*),-! ! 

MPK,., MPK,., 

(CFtfO,., (CFtfO,., 

(BIK)(BIK)11,., ,., 

SpecificationSpecification Tests (p-values) 
First-orderr serial correlation: 
Second-orderr seri 

Waldd test of joint 
Waldd test of joint 
Waldd test of joint 
Waldd test of joint 
Sargann test: 
Instruments: : 

Adjustedd R2: 

all  correlation: 

significance: : 

(i) ) 

OLS-Ievels OLS-Ievels 
0.0704* * 
(0.0394) (0.0394) 
0.1465*** * 
(0.0517) ) 
0.0115 5 
(0.0090) ) 
0.1742** * 
(0.0739) ) 
-0.0059 9 
(0.0079) ) 

0.002*** * 
0.230 0 

0.000*** * 
sigg of time dums: 0.029** 
sigoff  ind dums: 
sigg of both dums 

Numberr of observations: 

Numberr of firms: 

Samplee period: 

0.000*** * 

.. o.ooo*** 
--
--
0.12 2 

1125 5 

198 8 

1991-97 7 

(Ü) ) 

GMM-levels GMM-levels 
0.0545* * 
(0.0302) ) 
0.3176*** * 
(0.0648) ) 
0.0159** * 
(0.0074) ) 
0.1333*** * 
(0.0481) (0.0481) 
-0.0043 3 
(0.0046) ) 

0.557 7 
0.212 2 

0.000*** * 
0.000*** * 
0.000*** * 
0.000*** * 
0.535 5 
t-2,t-2, t-3 

--
1125 5 

198 8 

1991-97 7 

(iii ) ) 

OLS-levels OLS-levels 
0.1160*** * 
(0.0367) (0.0367) 
0.1412*** * 
(0.0488) ) 
0.0422*** * 
(0.0135) ) 
0.1327* * 
(0.0752) (0.0752) 
-0.0223** * 
(0.0095) ) 

0.001*** * 
0.111 1 

0.000*** * 
0.028** * 
0.000*** * 
0.000*** * 
--
--
0.14 4 

1125 5 

198 8 

1991-97 7 

(iv) ) 

GMM-levels GMM-levels 
0.0627* * 
(0.0348) ) 
0.3690*** * 
(0.0738) ) 
0.0062 2 
(0.0112) ) 
0.1622*** * 
(0.0465) ) 
0.0014 4 
(0.0073) ) 

0.346 6 
0.203 3 

0.000*** * 
0.000*** * 
0.000*** * 
0.000*** * 
0.528 8 
t-2,t-2, t-3 

--
1125 5 

198 8 

1991-97 7 

Notes:Notes: Dependent variable is {UK),. Models (i)-{iv ) include industry and year dummies (not reported). 
Modelss (ii) and (iv) use variables at t-2, t-3 as instruments. Models (i)-(ii ) use (Y/K), to measure MPK,, 
andd models (iii)-(iv ) use Q, to measure MPK,. Heteroskedasticity-consistent standard errors are between 
brackets.. ** *  indicates significance at 1% level; **  indicates significance at 5% level; * indicates 
significancee at 10% level. 

Secondly,, we distinguish between large firms and SMEs by adding a size dummy 

variablee to model (3.27) as a multiplicative dummy. The dummy variable indicates 

whetherr the firm's assets are larger than US$ 60 million, one of the criteria used in Korea 

too distinguish large firms from SMEs. The results are presented in Table 4.5. Again, the 

specificationn tests indicate that we should focus on the GMM results. For both the Euler 

modell  and the Q model we find that large firms are financially constrained, while SMEs 

aree not. The financing constraints of large firms are substantial. Based upon the GMM 

resultss of the Q model, large firm's current investment depends for around 16 percent 

uponn last year's operating cash flow. This figure is even as high as 36 percent in the Euler 

modell  specification. 
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Tablee 4.5: OLS and Two-step GMM estimates of investment model - Asset Size 

Variable Variable 
Constant t 

(//*),-. . 

(//K) 2M M 

MPK,.i MPK,.i 

(CF/K),., (CF/K),., 

{BIK){BIK) 22,.: ,.: 

LargeLarge * MPK,_, 

LargeLarge *  (CF/K),., 

LargeLarge * {B/K)2,., 

SpecificationSpecification Tests (p -values) -values) 
First-orderr serial correlation: 
Second-orderr serial correlation: 

Waldd test of joint significance: 
Waldd test of joint sig 
Waldd test of joint sig 
Waldd test of joint sig 
Sargann test: 
Instruments: : 

Adjustedd R2 

Numberr of observatie 

Numberr of firms: 

Samplee period: 

off  time dums 
off  ind dums: 
off  both dums 

ins: : 

(i) ) 

OLS-levels OLS-levels 
0.0585 5 
(0.0374) ) 
0.1486*** * 
(0.0501) ) 
-0.0082*** * 
(0.0023) ) 
0.0211* * 
(0.0117) ) 
0.0811 1 
(0.0987) ) 
-0.0066 6 
(0.0129) ) 
-0.0112 2 
(0.0151) ) 
0.2252* * 
(0.1234) ) 
-0.0036 6 
(0.0152) ) 

0.002*** * 
0.272 2 

0.000*** * 
:: 0.238 
0.001*** * 

,:: 0.001*** 
--
--
0.13 3 

1125 5 

198 8 

1991-97 7 

(Ü) ) 

GMM-levels GMM-levels 
0.0559** * 
(0.0277) (0.0277) 
0.2652*** * 
(0.0472) (0.0472) 
-0.0542*** * 
(0.0093) (0.0093) 
0.0357*** * 
(0.0073) ) 
-0.0332 2 
(0.0484) ) 
-0.0041 1 
(0.0077) ) 
-0.0328*** * 
(0.0087) ) 
0.3574*** * 
(0.0731) ) 
0.0003 3 
(0.0094) ) 

0.985 5 
0.173 3 

0.000*** * 
0.000*** * 
0.000*** * 
0.000*** * 
0.521 1 
t-2,t-2, r-3 

--
1125 5 

198 8 

1991-97 7 

(iii ) ) 

OLS-levels OLS-levels 
0.1166*** * 
(0.0349) (0.0349) 
0.1417*** * 
(0.0467) (0.0467) 
-0.0079*** * 
(0.0022) (0.0022) 
0.0517*** * 
(0.0157) (0.0157) 
0.0569 9 
(0.0845) ) 
-0.0269** * 
(0.0137) ) 
0.0035 5 
(0.0230) ) 
0.1937*** * 
(0.0714) ) 
-0.0088 8 
(0.0183) ) 

0.001*** * 
0.182 2 

0.000*** * 
0.026** * 
0.000*** * 
0.000*** * 
--
--
0.15 5 

1125 5 

198 8 

1991-97 7 

(iv) ) 

GMM-levels GMM-levels 
0.0849*** * 
(0.0324) (0.0324) 
0.3211*** * 
(0.0538) (0.0538) 
-0.0597*** * 
(0.0113) (0.0113) 
0.0112 2 
(0.0109) (0.0109) 
0.0480 0 
(0.0461) ) 
0.0025 5 
(0.0103) ) 
0.0234 4 
(0.0152) ) 
0.1648*** * 
(0.0486) ) 
-0.0285** * 
(0.0129) ) 

0.516 6 
0.230 0 

0.000*** * 
0.000*** * 
0.000*** * 
0.000*** * 
0.401 1 
t-2,t-2, /-3 

--
1125 5 

198 8 

1991-97 7 

Notes:Notes: Dependent variable is {UK),. Models (i)-(iv) include industry and year dummies (not reported). 
Modelss (ii) and (iv) use variables at t-2, r-3 as instruments. Models (i)-(ii ) use (YiK), to measure MPK„ 
andd models (iii)-(iv ) use q, to measure MPK,. A firm is defined as Large if the firm has more assets than 
US$$ 60 mln. Heteroskedasticity-consistent standard errors are between brackets. ** *  indicates significance 
att 1% level; **  indicates significance at 5r/<  level; * indicates significance at 10% level. 

Thirdly,, we distinguish between firms that are affiliated to one of the 30 largest 

chaebolss and firms that are not. The results are presented in Table 4.6. Focusing on the 

coefficientss of the cash flow variables of the GMM regression results, we find that 

chaebol-affiliatedd firms are more financially constrained than non-chaebol affiliated 

firms. . 
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Tablee 4.6: OLS and Two-step GMM estimates of investment model - Chaebol Lin k 

(i) ) (ii ) ) O") ) (iv) ) 

Variable Variable OLS-levelsOLS-levels GMM-levels OLS-leveis GMM-levels 
Constant t 

(//AOM M 

urnurn11,A ,A 

MPK,., MPK,., 

(CFIK),., (CFIK),., 

(B/K)(B/K)22
hl hl 

ChaeboUOChaeboUO * MPK,., 

ChaeboUOChaeboUO *  {CFIK), 

ChaeboUOChaeboUO * (B/K)2,., 

SpecificationSpecification Tests (p 

; ; 

-values) -values) 
First-orderr serial correlation: 
Second-orderr serial correlation: 

Waldd test of joint sig 
Waldd test of joint sig 
Waldd test of joint sig 
Waldd test of joint sig 
Sargann test: 
Instruments: : 

Adjustedd /?": 

lificance: : 
off  timedums 
off  ind dums: 
off  both dums 

Numberr of observations: 

Numberr of firms: 

Samplee period: 

0.0604 4 
(0.0394) ) 
0.1454*** * 
(0.0510) ) 
-0.0081*** * 
(0.0024) ) 
0.0117 7 
(0.0117) ) 
0.1812** * 
(0.0814) ) 
-0.0063 3 
(0.0085) ) 
0.0177 7 
(0.0172) ) 
-0.0011 1 
(0.1311) ) 
0.0013 3 
(0.0235) ) 

0.002*** * 
0.266 6 

0.000*** * 
:: 0.028** 
0.000*** * 

:: 0.000*** 
--
--
0.13 3 

1125 5 

198 8 

1991-97 7 

0.0329 9 
(0.0304) ) 
0.2431*** * 
(0.0427) ) 
-0.0392*** * 
(0.0083) ) 
0.0214*** * 
(0.0075) ) 
0.0952** * 
(0.0458) ) 
0.0003 3 
(0.0043) ) 
0.0058 8 
(0.0110) ) 
0.1660** * 
(0.0703) ) 
-0.0214** * 
(0.0099) ) 

0.243 3 
0.498 8 

0.000*** * 
0.000*** * 
0.000*** * 
0.000*** * 
0.457 7 
t-2,t-2, t-3 

--
1125 5 

198 8 

1991-97 7 

0.1140*** * 
(0.0361) (0.0361) 
0.1400*** * 
(0.0477) (0.0477) 
-0.0079*** * 
(0.0022) (0.0022) 
0.0484*** * 
(0.0155) ) 
0.1160 0 
(0.0747) ) 
-0.0266** * 
(0.0106) (0.0106) 
0.0057 7 
(0.0266) ) 
0.1434* * 
(0.0894) ) 
0.0066 6 
(0.0247) ) 

0.001*** * 
0.142 2 

0.000*** * 
0.023** * 
0.000*** * 
0.000*** * 
--
--
0.15 5 

1125 5 

198 8 

1991-97 7 

0.0403 3 
(0.0281) ) 
0.3815*** * 
(0.0502) ) 
-0.0538*** * 
(0.0089) ) 
0.0007 7 
(0.0104) ) 
0.1308*** * 
(0.0369) (0.0369) 
0.0110* * 
(0.0065) ) 
0.0458** * 
(0.0161) ) 
0.(322*** * 
(0.0374) ) 
-0.0406*** * 
(0.0087) ) 

0.418 8 
0.275 5 

0.000*** * 
0.000*** * 
0.000*** * 
0.000*** * 
0.538 8 
t-2,t-2, t-3 

--
1125 5 

198 8 

1991-97 7 

Notes:Notes: Dependent variable is {UK),. Models (i)-(iv) include industry and year dummies (not reported). 
Modelss (ii) and (iv) use variables at t-2, r-3 as instruments. Models (i)-(ii ) use (YIK), to measure MPK,, 
andd models (iii)-(iv ) use q, to measure MPK,. ChaeboUO is a dummy variable that indicates whether the 
firmm is part of one of the top-30 Chaebols. Heteroskedasticity-consistent standard errors are between 
brackets.. ** *  indicates significance at 1% level; **  indicates significance at 5% level; * indicates 
significancee at 10% level. 

Alternatively,, we distinguish between firms that are affiliated to a top-30 chaebol 

thatt owns shares in a one or more banks and firms that are not. The results are presented 

inn Table 4.7. The results are similar, although weaker, than in the previous specification 

thatt neglects bank ownership of chaebols. This finding suggests that bank ownership by 

chaebolss reduces somewhat the financing constraints of chaebol-affiliated firms. The 
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findingg that banks prefer to extend credit to their owners is not surprising given the fact 

thatt chaebol-members and their banks have supported each other with large amounts of 

cross-subsidies. . 

Tablee 4.7: OLS and Two-step GMM estimates of investment model - Chaebol/Bank 

Variable Variable 
Constant t 

< / / * ) M M 

(1IK)\_(1IK)\_{ { 

MPK,., MPK,., 

(CF/K),.(CF/K),.t t 

(B/K)(B/K)11,., ,., 

Chaebol-Bank Chaebol-Bank 

Chaebol-Bank Chaebol-Bank 

Chaebol-Bank Chaebol-Bank 

*MPK,, *MPK,, 

*(CF/K),., *(CF/K),., 

*(B/K)*(B/K) 22,, ,, 

SpecificationSpecification Tests (p-values) 
First-orderr seri all  correlation: 
Second-orderr serial correlation: 

Waldd test of joint significance: 
Waldd test of joint sig of time dums 
Waldd test of joint sig of ind dums: 
Waldd test of joint sig of both dums 
Sargann test: 
Instruments: : 

(0 0 
OLS-tevets OLS-tevets 
0.0584 4 
(0.0391) ) 
0.1446*** * 
(0.0506) ) 
-0.0081*** * 
(0.0023) ) 
0.0110 0 
(0.0098) ) 
0.2017*** * 
(0.0784) ) 
-0.0078 8 
(0.0079) ) 
0.0129 9 
(0.0190) ) 
-0.0521 1 
(0.1429) ) 
0.0292 2 
(0.0340) ) 

0.002*** * 
0.288 8 

0.000*** * 
:: 0.023** 
0.000*** * 

:: 0.000*** 

--
--

(ii ) ) 

GMM-levels GMM-levels 
0.0245 5 
(0.0322) ) 
0.3035*** * 
(0.0475) ) 
-0.0470*** * 
(0.0096) ) 
0.0176** * 
(0.0076) ) 
0.1008** * 
(0.0424) ) 
-0.0000 0 
(0.0042) ) 
0.0108 8 
(0.0106) ) 
0.0982 2 
(0.0630) ) 
-0.0167 7 
(0.0118) ) 

0.916 6 
0.425 5 

0.000*** * 
0.000*** * 
0.000*** * 
0.000*** * 
0.495 5 
t-2,t-2, t-3 

(iii ) ) 

OLS-levels OLS-levels 
0.1073*** * 
(0.0360) ) 
0.1390*** * 
(0.0473) ) 
-0.0079*** * 
(0.0022) ) 
0.0458*** * 
(0.0153) ) 
0.1443** * 
(0.0734) ) 
-0.0265*** * 
(0.0101) ) 
0.0097 7 
(0.0288) ) 
0.0572 2 
(0.1066) ) 
0.0326 6 
(0.0314) ) 

0.001*** * 
0.161 1 

0.000*** * 
0.021** * 
0.000*** * 
0.000*** * 

--
--

(iv) ) 

CMM-levels CMM-levels 
0.0359 9 
(0.0265) ) 
0.3760*** * 
(0.0520) ) 
-0.0483*** * 
(0.0103) ) 
0.0003 3 
(0.0098) ) 
0.1587*** * 
(0.0376) ) 
0.0078 8 
(0.0062) ) 
0.0568*** * 
(0.0152) ) 
0.0948*** * 
(0.0351) ) 
-0.0306*** * 
(0.0092) ) 

0.465 5 
0.336 6 

0.000*** * 
0.000*** * 
0.000*** * 
0.000*** * 
0.511 1 
t-2,t-2, /-3 

Adjusted/?-- 0.13 - 0.15 

Numberr of observations: 1125 1125 1125 1125 

Numberr of firms: 198 198 198 198 

Samplee period: 1991-97 1991-97 1991-97 1991-97 

Notes:Notes: Dependent variable is (UK),. Models (i)-(iv) include industry and year dummies (not reported). 
Modelss (ii) and (iv) use variables at t-2, r-3 as instruments. Models (i)-(ii ) use (YIK), to measure MPK„ 
andd models (iii)-(iv ) use q, to measure MPK,. Chaebol-Bank is a dummy variable that indicates whether the 
firmm is part a top-30 Chaebol that owns a bank. Heteroskedasticity-consistent standard errors are between 
brackets.. ** *  indicates significance at 1% level; **  indicates significance at 57c level; * indicates 
significancee at 10% level. 

Finally,, we distinguish between firms that have concentrated ownership and firms 

thatt have not. The results are presented in Table 4.8. 
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Tablee 4.8: OLS and Two-step GMM estimates of investment model - Ownership 

Variable Variable 
Constant t 

(//£),., , 

(WQ2,i i 

MPK.t MPK.t 

iCF/K),., iCF/K),., 

{BIK){BIK) 11,., ,., 

ConcentratedConcentrated * MPK,.\ 

ConcentratedConcentrated * {CFIK),_i 

ConcentratedConcentrated * (B/K)2,., 

SpecificationSpecification Tests (p-vaiues) 
First-orderr serial correlation: 
Second-orderr serial correlation: 

Waldd test of joint significance: 
Waldd test of joint sig of time dums 
Waldd test of joint sig of ind dums: 

(i) ) 
OLS-levels OLS-levels 
0.0711* * 
(0.0390) ) 
0.1464*** * 
(0.0511) ) 
-0.0081*** * 
(0.0024) ) 
0.0051 1 
(0.0127) ) 
0.2429** * 
(0.1064) ) 
-0.0023 3 
(0.0157) ) 
0.0112 2 
(0.0151) ) 
-0.1007 7 
(0.1219) ) 
-0.0083 3 
(0.0184) ) 

0.002*** * 
0.229 9 

0.000*** * 
:: 0.027** 
0.000*** * 

Waldd test of joint sig of both dums: 0.000*** 
Sargann test: 
Instruments: : 

Adjustedd R~: 

Numberr of observations: 

Numberr of firms: 

Samplee period: 

--
--
0.12 2 

1125 5 

198 8 

1991-97 7 

(Ü) ) 

GMM-levels GMM-levels 
0.0757*** * 
(0.0268) ) 
0.3232*** * 
(0.0422) ) 
-0.0588*** * 
(0.0094) ) 
0.0191* * 
(0.0110) ) 
0.0067 7 
(0.0748) ) 
0.0164*** * 
(0.0061) ) 
-0.0144 4 
(0.0112) ) 
0.1640** * 
(0.0659) ) 
-0.0163** * 
(0.0079) ) 

0.638 8 
0.303 3 

0.000*** * 
0.000*** * 
0.000*** * 
0.000*** * 
0.144 4 
r-2,, r-3 

--
1125 5 

198 8 

1991-97 7 

(iii ) ) 

OLS-levels OLS-levels 
0.1174*** * 
(0.0362) ) 
0.1382*** * 
(0.0481) ) 
-0.0078*** * 
(0.0022) ) 
0.0588*** * 
(0.0229) ) 
0.1745* * 
(0.1014) ) 
-0.0355** * 
(0.0169) ) 
-0.0216 6 
(0.0248) ) 
-0.0389 9 
(0.0951) ) 
0.0130 0 
(0.0200) ) 

0.001*** * 
0.118 8 

0.000*** * 
0.026** * 
0.000*** * 
0.000*** * 
--
--
0.14 4 

1125 5 

198 8 

1991-97 7 

(iv) ) 

GMM-levels GMM-levels 
0.0205 5 
(0.0668) ) 
0.4689*** * 
(0.1534) (0.1534) 
-0.0259 9 
(0.0441) (0.0441) 
0.0006 6 
(0.0196) (0.0196) 
0.0901 1 
(0.1685) (0.1685) 
-0.0084 4 
(0.0062) (0.0062) 
0.0069 9 
(0.0263) (0.0263) 
-0.1661 1 
(0.1142) (0.1142) 
0.0038 8 
(0.0304) (0.0304) 

0.564 4 
0.829 9 

0.000*** * 
0.000*** * 
0.000*** * 
0.000*** * 
0.668 8 
r-3 3 

--
1125 5 

198 8 

1991-97 7 

Notes:Notes: Dependent variable is (UK),, Models (i)-(iv) include industry and year dummies (not reported). 
Modelss (ii) and (iv) use variables at r-2, r-3 as instruments. Models (i)-(ii ) use (Y/K), and models (iii)-(iv ) 
usee q, to measure MPK,. Concentrated is a dummy variable that indicates whether the firm has concentrated 
ownership,, that is whether one party holds more than 20% of shares. Heteroskedasticity-consistent standard 
errorss are between brackets. The Sargan test for over-identifying restrictions rejects the use of instruments 
att f-2 for model (iv). ** *  indicates significance at 1% level; **  indicates significance at 5% level; * 
indicatess significance at 10% level. 

Onlyy the Euler model indicates a difference in the investment behaviour of firms 

withh concentrated ownership and firms with dispersed ownership. The results of the Euler 

modell  indicate that financing constraints are higher for firms with concentrated 

ownership. . 
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Inn conclusion, we find that firms are more financially constrained if they are large 

andd chaebol-affiliated. We also find some evidence that firms with concentrated 

ownershipp tend to have higher financing constraints. 

4.55 Conclusions 

Usingg data on 198 Korean firms for the period 1991-97 we have estimated several 

specificationss of a dynamic investment model to assess the financing constraints of 

Koreann firms. We find that Korean firms suffered from informational asymmetries and 

severee financing constraints during this period. These imperfections, however, seem to 

differr across firms. Large and/or chaebol-affiliated firms tend to face the largest financing 

constraints.. We also find some evidence that firms with concentrated ownership are more 

financiallyy constrained than firms with dispersed ownership. 

Previouss studies that used earlier data (see, for example, Cho (1996), who uses data 

forr the period 1985-91) have found that small and independent firms are financially 

constrained,, because they suffer more from informational asymmetries, while chaebol-

affiliatedd firms are not. These opposite findings may be partially explained by the 

government'ss change in focus towards small and medium-sized enterprises since the 

1980s,, firms that are mostly independent. As has been noted, in 1987 the government 

directlyy improved the access to funds of SMEs by imposing minimum credit targets for 

SMEss on banks, and raised financing constraints for large and chaebol-affiliated firms by 

introducingg credit control criteria. Our result suggests that the government's change in 

focuss towards small and medium-sized enterprises has been successful in the sense that it 

hass led to an improved access to funds for SMEs. 

Wee should, however, be cautious in interpreting our finding that chaebol-affiliated 

firms'' investment is highly dependent on cash flow. This finding only reflects financing 

constraintss that are external to the chaebol firm, as seen as an independent firm. Since 

chaeboll  firms have heavily supported each others financing by transferring funds and by 

givingg cross-payment guarantees, it may be that some chaebol-firms are not financially 

constrainedd in reality, because they are able to depend on the cash flow of other firms 

withinn the chaebol. Such a conclusion would be supported by the work by Shin and Park 

(1999),, who use data on the cash flow of other chaebol firms to explain firm investment. 



FinancingFinancing Constraints and Government Policy in Korea 111 111 

Whenn adding both other firm's cash flow and own cash flow to their investment model 

theyy find that investment of chaebol firms depends only on the cash flow of other firms 

withinn the chaebol, but not on their own cash flow. On the other hand, they find that 

investmentt of chaebol firms depends to a large extent on their own cash flow, when 

excludingg cash flow of other firms from the model. 

Ourr main conclusion is thus that Korean government policy to favour SMEs has 

beenn successful in eroding the financing constraints faced by small and independent 

firms.. An interesting question is whether the shift in credit towards SMEs was not only 

effective,, but also efficient overall. The data show that during the period 1990-97 SMEs 

inn Korea were more profitable, as reflected by a higher return on equity on average 

(Tablee A4.8), and had better investment opportunities, as reflected by a larger Q on 

averagee (Table A4.7). This suggests that the bias of the government towards SMEs was 

indeedd efficient. However, answering this question requires a rigorous analysis of the 

allocativee efficiency of credits directed to SMEs versus credits directed to other firms. 

Suchh an analysis is beyond the scope of this chapter. 
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Appendix x 

Tablee A4.1: Industry Classification 
IndustryIndustry Code 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
10 0 
11 1 
12 2 

KSICKSIC Codes 
3,4 4 
5,6 6 
7,8 8 
9,, 10, 12 
11 1 
13 3 
14,, 15 
16 6 
17 7 
18 8 
19 9 
21 1 

IndustryIndustry Names 
Foodd and beverages 
Textilee and Wearing 
Woodd and paper products 
Chemicalss and rubber products 
Drugg and Pharmaceuticals 
Non-metallicc products 
Iron,, steel, and non-ferrous metals 
Fabricatedd products 
Machinery y 
Electronics s 
Transportt equipment 
Otherr manufacturing 

Notes:: KSIC is Korea Standard Industry Classification 
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Tablee A4.2: 

MPK, MPK, 

y, y, 

B, B, 

Q, Q, 

CF, CF, 

SME, SME, 

Large, Large, 

Concentrated, Concentrated, 

Dispersed, Dispersed, 

Cliaebo/30, Cliaebo/30, 

ChaebolChaebol -bank. 

Variabl ee Definition 

== Investment at the beginning of period t 

-- Net increase in tangible assets during period / 

== Capital stock at / 

== Net tangible assets19 plus accumulated depreciation at end of period / 

Y Y 
==  Marginal profitability of capital at /, equals either —— or Ql+] 

==  Output at t 

==  Net sales at the end of period t 

-- Book value of debt at / 

-- Bank debt (short- and long term) plus bonds at the end of period r° 

-- Market value of equity at / 

-- Number of shares outstanding times market price at the end of period t 

E,_,E,_, + B,_, 
Averagee Q at the beginning of period t, equals 

K, K, 

Operatingg cash flow at t 

Operatingg income during period / plus depreciation during period / 

Dummyy variable that takes value 1, if the firm's assets during period / are less 

thann US$ 60 mln, and 0 otherwise. 

Dummyy variable that takes value 1 if the firm is large, i.e., if SME, equals 

zero,, and 0 otherwise. 

Dummyy variable that takes value 1 if 20% or more of the firm's shares are 

ownedd by one party, and 0 otherwise. 

Dummyy variable that takes value 1 if the firm does not have concentrated 

ownership,, i.e., if Concentrated, equals zero, and 0 otherwise. 

Dummyy variable that takes value 1 if the firm is affiliated to one of the 30 

largestt chaebols, and 0 otherwise. 

Dummyy variable that takes value 1 if the firm is affiliated to one of the 30 

largestt chaebols and this chaebol owns shares in one or more banks, and 0 

otherwise. . 

199 Property, plant and equipment net of depreciation (excluding land). 
20Notee that our measure of debt excludes trade credit. 
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Tablee A4.3: Descriptive statistics all firms 
Variable Variable 

UK UK 
Y/K Y/K 
CF/K CF/K 
B/K B/K 

Q Q 

Mean Mean 

0.1949 9 
2.0416 6 
0.2465 5 
0.8364 4 
1.7757 7 

StandardStandard deviation 

0.1676 6 
0.9037 7 
0.1318 8 
0.4178 8 
0.8405 5 

Minimum Minimum 

0.0002 2 
0.2903 3 
-0.1082 2 

0 0 
0.5675 5 

Maximum Maximum 

1.3946 6 
4.9695 5 
0.8539 9 
2.3449 9 
5.7500 0 

Observations Observations 

1125 5 
1125 5 
1125 5 
1125 5 
1125 5 

Notes:: B is short-term and long-term bank debt plus bonds. 

Tablee A4.4: Correlation matrix of variables 
Variable Variable 

UK UK 
Y/K Y/K 
CF/K CF/K 
B/K B/K 

Q Q 

UK UK 

1 1 
0.164 4 
0.124 4 
-0.009 9 
0.188 8 

Y/K Y/K 

1 1 
0.599 9 
0.354 4 
0.577 7 

CF/K CF/K 

1 1 
0.269 9 
0.474 4 

B/K B/K 

I I 
0.526 6 

Q Q 

l l 

Tablee A4.5: Frequency table of dummy variables 

SME SME 
Large Large 

Dispersed Dispersed 
Concentrated Concentrated 

Total Total 

Affiliated Affiliated 

No No 

518 8 
297 7 

160 0 
655 5 

815 815 

with with 
chaebol chaebol 

top-30 top-30 

Yes Yes 

44 4 
266 6 

87 7 
233 3 

310 310 

AffiliatedAffiliated with top-30 top-30 
chaebolchaebol that owns bank 

No No 

527 7 
334 4 

189 9 
672 2 

861 861 

Yes Yes 

35 5 
229 9 

58 8 
205 5 

264 264 

Concentre Concentre 

No No 

141 1 
106 6 

247 7 
0 0 

247 247 

ited ited ownership ownership 

Yes Yes 

421 1 
457 7 

0 0 
878 8 

878 878 

Total Total 

562 562 
563 563 

247 247 
878 878 

1125 1125 

Tablee A4.6: Frequency table of dummy variables across sectors 

Sector Sector 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 

8 8 
9 9 
10 10 
11 11 
12 12 
Total Total 

Concentrated Concentrated 

NoNo Yes 
55 91 

288 65 
188 44 
544 177 
66 35 
66 78 
99 105 
144 15 
199 47 
644 123 
188 81 
66 17 

247247 878 

Top-Top-

No No 
80 0 
69 9 
56 6 
159 9 
41 1 
49 9 
73 3 
20 0 
60 0 
133 3 
52 2 
23 3 

575 5 

3030 Chaebol 

Yes Yes 
16 6 
24 4 
6 6 

72 2 
0 0 
35 5 
41 1 
9 9 
6 6 
54 4 
47 7 
0 0 

310 310 

Large Large 

No No 
41 1 
36 6 
33 3 
105 5 
36 6 
28 8 
39 9 
26 6 
47 7 
112 2 
47 7 
12 2 

562 562 

Yes Yes 
55 5 
57 7 
29 9 
126 6 
5 5 

56 6 
75 5 
3 3 
19 9 
75 5 
52 2 
11 1 

563 563 

Total Total 

96 6 
93 3 
62 2 

231 1 
41 1 
84 4 
114 4 
29 9 
66 6 
187 7 
99 9 
23 3 

1125 1125 
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Tablee A4.7: Descriptive statistics for different classes of firms 
(mean,, median and standard deviation) 

Large Large 

SME SME 

Concentrated Concentrated 

Dispersed Dispersed 

ChaeboBO ChaeboBO 

NotNot ChaeboBO 

ChaeboBO-Bank ChaeboBO-Bank 

NotNot ChaeboUO-Bank 

UK UK 
0.2052 2 
[0.1589) ) 
(0.1599) ) 
0.1845 5 
[0.1290] ] 
(0.1745) ) 
0.1915 5 
[0.1436] ] 
(0.1645) ) 
0.2068 8 
[0.1437] ] 
(0.1778) ) 
0.2156 6 
[0.1700] ] 
(0.1590) ) 
0.1870 0 
[0.1316] ] 
(0.1702) ) 
0.2176 6 
[0.1732] ] 
(0.1580) (0.1580) 
0.1879 9 

[0.1327] ] 
(0.1699) ) 

Y/K Y/K 
1.7863 3 

[1.6795] ] 
(0.8480) ) 
2.2973 3 

[2.1972] ] 
(0.8860) ) 
2.0400 0 

[1.9683] ] 
(0.8911) ) 
2.0474 4 
[1.8981] ] 
(0.9488) (0.9488) 
1.6695 5 

[1.5975] ] 
(0.7556) (0.7556) 
2.1831 1 

[2.1132] ] 
(0.9155) (0.9155) 
1.6942 2 

[1.6408] ] 
(0.7734) (0.7734) 
2.1481 1 

[2.0714] ] 
(0.9144) ) 

Q Q 
1.5249 9 

[1.3670] ] 
(0.6609) ) 
2.0270 0 

[1.8300] ] 
(0.9227) ) 
1.7209 9 

[1.4989] ] 
(0.7953) ) 
1.9704 4 

[1.8127] ] 
(0.9612) (0.9612) 
1.4511 1 

[1.3239] ] 
(0.5881) (0.5881) 
1.8992 2 

[1.6874] ] 
(0.8881) (0.8881) 
1.4321 1 

[1.3162] ] 
(0.5853) (0.5853) 
1.8811 1 

[1.6756] ] 
(0.8782) (0.8782) 

CF/K CF/K 
0.2193 3 
[0.2012] ] 
(0.1057) (0.1057) 
0.2738 8 
[0.2502] ] 
(0.1487) ) 
0.2467 7 

[0.2174] ] 
(0.1333) ) 
0.2459 9 

[0.2410] ] 
(0.1265) ) 
0.2067 7 

[0.1938] ] 
(0.0976) (0.0976) 
0.2617 7 
[0.2365] ] 
(0.1398) ) 
0.2008 8 
[0.1912] ] 
(0.0950) ) 
0.2605 5 

[0.2347] ] 
(0.1382) ) 

B/K B/K 
0.8518 8 

[0.7806] ] 
(0.3810) (0.3810) 
0.8210 0 

[0.7297] ] 
(0.4516) (0.4516) 
0.7893 3 
[0.7177] ] 
(0.3975) ) 
1.0037 7 

[0.9263] ] 
(0.4453) ) 
0.8209 9 

(0.7762] ] 
(0.3081) ) 
0.8423 3 
[0.7508] ] 
(0.4527) ) 
0.7995 5 
[0.7807] ] 
(0.2756) ) 
0.8477 7 
[0.7508] ] 
(0.4521) ) 

Obs Obs 
563 3 

562 2 

878 8 

247 7 

310 0 

815 5 

264 4 

861 1 

Notes:Notes: Median between square brackets; standard deviation between round brackets. 

Tablee A4.8: Financial statistics for different classes of firms 
(meann and standard deviation) 

Large Large 

SME SME 

Concentrated Concentrated 
ownership ownership 
Dispersed Dispersed 
ownership ownership 
ChaeboBO ChaeboBO 

NotNot ChaeboBO 

ChaeboBO-Bank ChaeboBO-Bank 

NotNot ChaeboBO-
Bank Bank 

AccessAccess to 
bankbank debt 

0.0961 1 
(0.0650) (0.0650) 
0.0734 4 

(0.0582) ) 
0.0857 7 

(0.0643) ) 
0.0815 5 

(0.0567) ) 
0.0980 0 

(0.0603) ) 
0.0797 7 

(0.0629) ) 
0.0998 8 

(0.0605) ) 
0.0802 2 

(0.0626) ) 

AccessAccess to 
bonds bonds 
0.1238 8 

(0.0853) (0.0853) 
0.0842 2 

(0.0826) ) 
0.0961 1 

(0.0839) ) 
0.1323 3 

(0.0885) ) 
0.1322 2 

(0.0867) ) 
0.0933 3 

(0.0837) (0.0837) 
0.1307 7 

(0.0842) ) 
0.0959 9 

(0.0852) ) 

CostCost of 
financing financing 

0.1316 6 
(0.0441) ) 
0.1659 9 

(0.0664) ) 
0.1486 6 

(0.0605) ) 
0.1491 1 

(0.0528) ) 
0.1321 1 

(0.0498) ) 
0.1550 0 

(0.0608) ) 
0.1273 3 

(0.0408) ) 
0.1553 3 

(0.0619) (0.0619) 

ReturnReturn on 
equity equity 
0.0634 4 

(1.1456) ) 
0.1905 5 

(3.2257) ) 
0.0626 6 

(0.9246) ) 
0.3555 5 

(4.8612) ) 
-0.0005 5 
(0.5574) ) 
0.1753 3 

(2.8207) ) 
0.0207 7 

(0.4129) ) 
0.1595 5 

(2.7557) ) 

DebtDebt to equity 

3.3895 5 
(5.2012) (5.2012) 
1.1639 9 

(1.3247) ) 
2.2710 0 

(3.8315) ) 
2.3014 4 

(4.3740) ) 
3.4687 7 

(5.6156) ) 
1.8246 6 

(2.9803) ) 
3.4535 5 

(4.9239) ) 
1.9171 1 

(3.5319) (3.5319) 
Notes:Notes: The table reports means and standard deviations (between brackets). Access to bank debt is long-
termm bank debt-to-total assets. Access to bonds equals bonds-to-total assets. Cost of financing is interest 
expense-to-totall  debt. Return on equity is net profit-to-book value of equity plus retained earnings. Debt-
equityy ratio is short-term and long-term debt plus bonds divided by the market value of equity. 





Chapterr  5 
Bankingg Risk and Deposit Insurance 

Introductio n n 

Bankingg crises have not only shown that banks often take excessive risks, but that risk 

takingg differs across banks. Some banks engage in more risks than their capital can bear 

inn case the downside potential of the risks fully materialises, in which case these banks 

mayy have to be intervened or even closed down. Others are more prudent and would be 

ablee to weather shocks. It is not well known whether risk-taking varies systematically by 

typess of banks. In this study, we analyse a large sample of banks in different countries to 

seee whether there is a relationship between bank characteristics, such as ownership 

structuree and risk-taking behaviour. We measure the degree of risk-taking by the size of 

thee gross subsidy that has implicitly been extended to the bank by the safety net. This so-

calledd implicit deposit insurance cost is calculated by applying a well-known technique 

thatt models deposit insurance as a put option on the bank's assets. 

Wee find empirical support of our method to assess the risks of a bank. Implicit 

depositt insurance premiums are higher for banks in crisis countries and have some power 

inn predicting bank distress. We also find that the cost of deposit insurance is higher for 

bankss with concentrated ownership, especially for banks that are predominantly owned 

byy a single company or another financial institution. In addition, we find weak evidence 

thatt the cost of deposit insurance is higher for banks that are predominantly owned by a 

singlee family or individual, or by the state. Banks with dispersed ownership, on the other 

hand,, are found to engage into a relatively low degree of risk-taking, as proxied by the 

levell  of the implicit deposit insurance premium. We also find that deposit insurance is 

moree costly for banks that are affiliated to a business group, that are small and/or have 

highh credit growth, and for banks in countries with low GDP per capita, high inflation 

rates,, poor quality and enforcement of the legal framework, low bank concentration, 

and/orr low foreign bank penetration. Section 5.1 reviews the relevant literature of deposit 

insurance.. Section 5.2 presents the methodology we apply to calculate the implicit cost of 

depositt insurance. Section 5.3 describes the data. Section 5.4 presents descriptive 
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statisticss of our calculated implicit deposit insurance premiums. Section 5.5 presents our 

empiricall  findings. Section 5.6 concludes. 

5.11 Literatur e 

Manyy countries have implemented deposit insurance schemes to provide guarantees to 

bankss in case of bank runs and to prevent bank runs from happening. In most countries 

thatt have explicit deposit insurance schemes, deposits are only insured up to a certain 

limit ,, so-called limited-coverage deposit insurance. In some countries, such as Turkey, 

depositss are insured in full. The advantage of a complete deposit insurance is that bank 

runss are fully eliminated. On the other hand, complete deposit insurance destroys all 

potentiallyy beneficial information production and monitoring by depositors. 

Bhattacharya,, Boot and Thakor (1998) show that partial governmental deposit insurance 

encouragess market discipline through bank monitoring by informed depositors, and, if 

combinedd with regulatory measures such as limited regulatory forbearance and tough 

bankk closure rules, may control bank risk taking. They argue that underlying the partial 

insurancee conclusion is the presumption that informed depositors - with their own 

endowmentss at risk - will monitor banks better than governmental regulators do. 

Demirgii^-Kuntt and Huizinga (1999) find empirical evidence using a large sample 

off  banks that the adoption of an explicit deposit scheme involves a trade-off between 

increasedd depositor safety and reduced market discipline on banks by their creditors, 

whilee Demirguc.-Kunt and Detragiache (1999) provide empirical evidence using a large 

samplee of countries that explicit deposit insurance increases banking system vulnerability 

inn countries with weak institutional environments. 

Sincee Merton (1977), deposit insurance has typically been modelled in the 

literaturee as a put option on the bank's assets. Marcus and Shaked (1984) were the first to 

implementt Merton's (1977) model and test the issue of over/underpricing of insurance 

premiumm empirically. Ronn and Verma (1986) claim that Marcus and Shaked (1984) 

incorrectlyy look at the pre-insurance value of bank assets. They design a model that looks 

att the post-insurance value of bank assets and that incorporates capital forbearance by the 

bankk regulators. Duan (1994) develops a maximum likelihood framework to estimate the 

valuee of the deposit insurance. The Duan (1994) method does not suffer from some of the 
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statisticall  problems of the Ronn and Verma (1986) method, an issue we will return to 

laterr in more detail. 

Thee above methods have been applied in a number of empirical studies. Few of 

thosee studies, however, look at developing countries. Duan and Yu (1994) calculate 

insurancee premiums for ten listed depository institutions in Taiwan for 1985-1992. They 

usee Duan's (1994) maximum likelihood estimation method to assess fair deposit 

insurancee premiums. Their findings indicate that these institutions were heavily 

subsidisedd by the deposit insuring agency except in 1989. Duan and Yu (1994) also use 

Ronnn and Verma's (1986) method and find significantly different estimates than with 

Duan'ss (1994) method. Fries, Mason and Perraudin (1993) employ Ronn and Verma's 

(1986)) method on 16 Japanese banks for the period 1975-1992. They find that Japanese 

institutionss were heavily subsidised by the deposit insuring agency. Kaplan (1998) 

appliess Duan's (1994) method to calculate risk-adjusted deposit premiums for 15 Thai 

bankss during 1992-97. Kaplan (1998) interprets deposit insurance as a contributing factor 

too banking crises. Deposit insurance, as a government guarantee to the banking system, 

actss as a subsidy to banks. As banks try to increases this subsidy by growing rapidly and 

undertakingg riskier lending, they create conditions that make banking crises more likely. 

Kaplann finds that Thai commercial banks had been receiving large subsidies even prior to 

thee crisis. Moreover, those banks with the highest insurance subsidies were the banks that 

weree nationalised, closed, intervened, or sold to foreigners in 1998. 

Wee will follow Kaplan (1998) by claiming that the implicit cost of deposit 

insurancee of a bank is a proxy for the risk-taking of that particular bank, in the sense that 

thee cost of insuring the deposits of a risky bank should be higher. The argument for this 

claimm is that the provision of implicit deposit insurance generates incentives for banks to 

takee on risk, often reflected by excessive loan growth. This moral hazard behaviour of 

bankss has been described at length in the deposit insurance literature. An excellent 

overvieww has been provided by Bhattacharya, Boot, and Thakor (1998). Merton (1977, 

1978)) first highlighted the attendant moral hazards of deposit insurance. On the basis of a 

formall  model, Bhattacharya and Thakor (1993) show that deposit insurance invites 

insuredd banks to seek excessive portfolio risk and keep lower liquid reserves relative to 

thee social optimum. We will estimate the cost of deposit insurance by calculating the 

risk-adjustedrisk-adjusted deposit insurance premiums that banks should have been paying under a 
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risk-adjustedrisk-adjusted deposit insurance scheme giving their amount of risk-taking. This is the so-

calledd implicit deposit insurance premium. We take a high implicit cost of deposit 

insurancee as an indication of a risky bank. 

Sincee no country actually has implemented a market-based, risk-adjusted deposit 

insurancee scheme1, the risk-adjusted deposit insurance premium will be a fictitious 

premium.. In fact, Chan, Greenbaum and Thakor (1992) show that it is impossible to 

implementt a risk-sensitive deposit insurance pricing scheme that is incentive compatible 

unlesss banks are permitted access to rents, either through explicit regulatory subsidies or 

throughh restricted entry into banking. 

Inn countries with an explicit deposit insurance scheme, the difference between the 

implicitt deposit insurance premium and the deposit insurance premium that the bank 

actuallyy pays to the deposit insurance fund is essentially the net subsidy extended to the 

bankk by the safety net of the country. Deposit insurance would be underpriced if the net 

subsidyy is positive. Since we are not specifically interested in the issue of over- or 

underpricingg of deposit insurance, but merely in estimating overall banking risks we will 

focuss on the gross figures of the implicit deposit insurance premiums. 

Manyy countries, however, do not have an explicit deposit insurance scheme in 

placee in which every bank pays a certain premium to a deposit insurance fund. 

Neverthelesss most governments are expected to rescue troubled banks to protect 

depositorss from loosing money, even if such deposits are not officially insured. In other 

words,, most countries have so-called implicit deposit insurance. In a banking system with 

ann implicit deposit insurance scheme, the value of the deposit insurance put option can be 

seenn as a subsidy provided by the government to the bank which accrues to the welfare of 

thee depositors. 

11 Although countries with an explicit deposit insurance scheme have mostly designed flat rate deposit 
insurancee schemes, a number of countries do have small variations in deposit insurance premiums that are 
intendedd to reflect differences in risk. Examples of countries where deposit insurance premiums are risk-
sensitivee to some extent are Argentina, Canada and the United States. Such differential systems of deposit 
insurancee are, however, not market-based, that is, they do not use a contingent-claim approach to price 
depositt insurance. 
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5.22 Methodology 

Inn this section we will describe Merton's (1977) model of deposit insurance that can be 

usedd to calculate the implicit cost of deposit insurance, and the implementations of the 

modell  by Ronn and Verma (1986) and Duan (1994, 2000). We then describe our 

preferredd method. Consider a firm with assets $V that issues a single homogeneous debt 

andd promises to pay $B at maturity date T. Merton (1977) shows the impact of a third-

partyy guarantee of the payment to the bondholders where there is no uncertainty about the 

obligationn of the guarantee being met. At maturity date, the value of the firm's equity is 

thee same with or without third-party guarantee, namely max(0, V - B); the value of the 

debtt is always B\ and the value of the guarantor's claim is min(0, V - B). In effect, the 

guaranteee creates an additional cash inflow to the firm of -min(0, V - B) dollars, which 

cann be rewritten as max(0, B - V). Hence, the payoff structure of the loan guarantee is 

identicall  with that of a put option, where the promised payment B corresponds to the 

exercisee price, and the value of the firm's assets V corresponds to the common stock's 

price. . 

Mertonn (1977) applies this model to a bank for which the debt issue corresponds to 

deposits.. Because most deposits are of the demand type, the model assumption of term-

debtt issue is not strictly applicable. However, if one interprets the length of time until 

maturityy as the length until the next audit of the bank's assets, then from the point of view 

off  the guarantor, deposits can be treated as if they were term and interest bearing. Two 

moree assumptions are made. First, it is assumed that deposits equal total bank debt and 

thatt both principal and interest are insured. The insured deposits will be riskless and their 

currentt value can be written as D- Be\p(-rT). Second, it is assumed that the bank's 

assett values follow geometric Brownian motion. 

d\nV,d\nV, =judt + odW, (5.1) 

wheree V is the value of assets, fx is the instantaneous expected return on assets, a is 

instantaneouss expected standard deviation of assets returns, and W indicates a standard 

Wienerr process. The Black-Scholes option-pricing model can be used to value the deposit 

insurancee per unit of deposits 
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gg =^(tTy/f^t -h,)-^-^-<S>(-h,)t (5.2) 

wheree h -— , - , g is the value of the deposit insurance guarantee 

perr dollar of insured deposits, <P is the cumulative normal distribution function, 7" is the 

timee until maturity of the debt, i is time, D is the face value of the debt, and ö is the 

annualisedd dividend yield. 

Inn order to implement the model, the two unobservable variables, the bank's asset 

valuee V and the volatility parameter a, have to be estimated. Ronn and Verma (1986) 

suggestt using two restrictions for the identification of these two unknowns. The first 

restrictionn is obtained by viewing the equity value of the bank, which is directly 

observable,, as a call option on the bank's assets with a strike price equal to the value of 

thee bank's debt 

EEtt =V,0(rf,)-DQ>{d, -(Tylf^r) (5.3) 

wheree d = —-—  . Ronn and Verma (1986) mode! equity as being dividend 

protectedd and therefore dividends do not appear in the previous equation. The Black-

Scholess formula thus defines a one-to-one mapping between the unknown asset value and 

thee observed equity value. 

Thee relationship between the equity and asset volatility, which can be obtained by 

applyingg Ito's Lemma to equation (5.3), is used by Ronn and Verma (1986) as the second 

restriction n 

^ - ^ ,, (5.4) 

VVtt<S>{d,) <S>{d,) 

wheree aE is the standard deviation of equity returns. The derivation of equation (5.4) can 

bee found in Annex 5. 
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Sincee the market value of equity is observable and the equity volatility can be 

estimated,, two non-linear restrictions are now in place for identifying two unknowns. 

Usingg data on total debt (deposits), bank equity, and equity volatility, equations (5.3) and 

(5.4)) can be solved simultaneously for V and o. Given these values, equation (5.2) is 

usedd to solve for the value of deposit insurance per dollar of deposits, which we interpret 

ass the implicit cost of deposit insurance. In order for this approach to be valid, the time 

untill  maturity, T, of the put and call options must be the same. Ronn and Verma (1986) 

usee Merton's (1977) assumption that the time until maturity of the debt is equal to the 

timee until the next audit. They interpret the strike price of the put option to be equal to 

totall  debt of the bank instead of total deposits only. This assumes that all the debts of the 

bankk are insured and that they are issued at the risk-free interest rate. 

Fromm equations (5.2)-(5.4) it follows that the implicit deposit insurance cost can be 

expressedd as a function of only three known variables: the equity volatility, the ratio of 

equityy to deposits, and the dividend yield. Table 5.1 presents this relationship for a range 

off  equity volatility and equity-to-deposits values, assuming that dividends are zero for 

simplicity. . 

Tablee 5.1: Annual deposit insurance costs as a % of the book value of equity 

10 10 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

20 20 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

JO O 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

40 40 

0.08 8 

0.08 8 

0.08 8 

0.07 7 

0.04 4 

0.03 3 

0.02 2 

0.01 1 

50 50 

0.50 0 

0.48 8 

0.42 2 

0.36 6 

0.27 7 

0.19 9 

0.15 5 

0.11 1 

60 60 

1.62 2 

1.58 8 

1.40 0 

1.31 1 

0.96 6 

0.73 3 

0.57 7 

0.45 5 

70 70 

4.08 8 

4.04 4 

3.35 5 

3.04 4 

2.37 7 

1.88 8 

1.52 2 

1.23 3 

80 80 

8.53 3 

8.44 4 

7.36 6 

6.46 6 

5.04 4 

3.99 9 

3.27 7 

2.69 9 

90 90 

16.62 2 

15.60 0 

13.29 9 

12.22 2 

9.45 5 

7.39 9 

6.08 8 

4.99 9 

100 100 

29.11 1 

27.91 1 

24.74 4 

20.62 2 

15.66 6 

12.28 8 

10.13 3 

8.35 5 

Notes:Notes: Ö£ is annual volatility of equity returns (standard deviation of equity returns) in %. E/D is the ratio of market 

valuee of the bank's equity to the value of the bank's deposits in %. The dividend yield is assumed to be zero. 
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Duann (1994) shows that Ronn and Verma's (1986) method is problematic from a 

statisticall  point of view, since they estimate instantaneous equity volatility by the sample 

standardd deviation of daily equity returns. This estimator is, however, not efficient and 

imposess equity volatility to be constant. Such an assumption is inconsistent with the 

assumptionn of Merton's (1977) theoretical model that equity volatility is stochastic. 

Duann (1994) has developed a maximum likelihood framework to estimate the value 

off  the deposit insurance which is consistent with the assumption of Merton's (1977) 

theoreticall  model that equity volatility is stochastic. The model in Duan (1994) contains 

ann error that has been corrected in Duan (2000). By the process in (5.1), the one-period 

transitionn density of the unobserved values of the bank's assets can be characterised by 

ln(V(+ll IVt)~ N(jU,<72). Therefore, the log-likelihood function for a sample of unobserved 

V,V, can be expressed as: 

U>U>  <Vnt = 1 n;ti,<r)  = - ^ ] n ( 2 ; r < T2 ) - £ l n V, —f^ 
22 ,=2 2er- ,=2 

A A (5.5) ) 

Sincee the call-option formula (5.3) is an element-by-element transformation from an 

unobservedd sample of asset values to an observed time series of equity values, we can 

writee the log-likelihood function for the observed sample of equity values as: 

n~\ n~\ 
L(EL(EllJJ = \,...,n;ju,(T) = ln(2/r<72) -£ ln 

2 ( 77 > 

' * , ( * ) ' ' 

VM(<D. . 
M M 

(5.6) ) 

wheree Vt(CT)is the unique solution to (5.3) for any <J, and J, corresponds to d, with 

V,{(J)V,{(J) in place of V,. In the above expression, we have used the fact that 

dE,ldVdE,ldVtt =®(d,). 
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Withh the log-likelihood function in (5.6), an iterative optimisation routine can be 

usedd to compute the maximum likelihood estimates. According to Duan (1994), these 

estimatorss are consistent. Given starting values for ju and «rand data on equity values E, 

andd debt Dh equation (5.3) can be solved to yield a series of bank asset values V,. 

Equationn (5.6) is then used to solve for ju and ö. This process is iterated to find the 

maximumm likelihood estimates of fi and a, and their standard errors. Using the put 

optionn formula for deposit insurance (5.2), one can solve for the value of the guarantee 

perr dollar of deposits and its standard error. The asymptotic distribution of the estimator 

forr the deposit insurance premium is reported in Duan (1994). Although Duan (1994) 

correctlyy points out the deficiency of the Ronn and Verma (1986) method, we 

neverthelesss apply both methods for comparison purposes. The main focus, however, will 

bee on the Duan (1994) estimates. In the next section we will compare the estimates 

obtainedd from applying these two methods. 

Thee deposit insurance premiums will be calculated as if all deposits are fully 

insured.. This is an oversimplification of the reality, because even explicit deposit 

insurancee schemes provide mostly only partial insurance by insuring deposits up to a 

certainn level for which the bank pays a (usually fixed) fee to the deposit insurance fund. 

Neverthelesss many governments are expected to guarantee if necessary also those 

depositor'ss funds that are not officially insured, i.e. there is so-called implicit deposit 

insurance. . 

Wee make the assumption that the next audit of the bank will take place in one year, 

andd that the maturity of the debt equals one year as well. We thus model deposit 

insurancee as a limited term (one-year) contract. Since it is likely that the government will 

givee the bank some forbearance after it finds out that the bank is undercapitalised 

modellingg deposit insurance as a one year contract seems to be restrictive. Pennacchi 

(1987)) allows for unlimited term contracts and shows that the assumption of a limited 

termm contract can underestimate the cost of insurance. 

Itt is clear that the cost of insurance should have been higher if the audit indicates 

thatt a bank is undercapitalised and the government decides to give the bank some time 

insteadd of forcing it to immediately increase its capital ratio, or more generally, if the 

regulatorr allows an undercapitalised bank to continue to operate. Since the level of 

regulatoryy control is unknown ex ante we prefer to model deposit insurance as a limited 
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termm contract, acknowledging that the cost of deposit insurance might be underestimated. 

Ass long as a possible underestimation is similar across banks our method remains valid 

forr comparative purposes. Moreover it is likely that regulatory control is weaker in 

countriess with weak banks, so that we would underestimate the cost of deposit insurance 

off  the most risky banks. Any comparative results we find using a limited term contract 

wouldd thus probably have been even stronger had we modelled deposit insurance in a 

multi-periodd environment. 

Wee estimate annual equity volatility by using a sample of daily equity returns, and 

followw Fama (1965) who suggests to ignore days when the exchange is closed. We 

furtherr exclude an observation if during that day it is announced that the bank will be 

restructured,, merged or closed down, since such announcements tend to lead to large 

jumpss in share prices, that have a distortionary effect on the accuracy of the estimated 

volatilityy of equity returns. These corrections imply that we use aF -4naEn as the 

estimatee of annualised equity volatility to compute the Ronn and Vera (1986) deposit 

insurancee estimates, where n is the actual number of trading days per year minus those 

tradingg days on which large jumps occurred, and crEn is the bank's daily equity volatility 

basedd upon n daily equity returns, in most countries n is around 252 days. In estimating 

thee Duan (1994) deposit insurance premiums we correct for missing data by 

accommodatingg the log-likelihood function in equation (5.6) accordingly. This correction 

hass been used before by Duan and Yu (1994). 

5.33 Data 

Wee select our sample of countries and banks as follows. We focus on banks in emerging 

markett economies, since banks in these countries are thought to be most risky and tend to 

havee more diverse ownership structures. As a control group we also include a number of 

highlyy developed countries, whose banks are expected to provide us a benchmark for a 

loww degree of risk taking. Within each country we have to restrict our sample to the 

numberr of exchange listed banks, since we need data on bank market capitalisation and 

dividendd yields. 
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Sincee the put option approach to value deposit insurance assumes that stock 

marketss are efficient, we limit our sample to countries that have relatively large and 

liquidd stock markets. We have selected of all countries classified by IFC as an emerging 

market,, those markets for which the total market capitalisation of listed companies was 

largerr than 50 billion US dollars and the monthly turnover ratio was larger than two 

percentt as of mid-1999. This gives us a sample of fourteen emerging market economies. 

Wee also exclude countries that have heavily regulated financial sectors. To this end we 

usee the financial liberalisation dates in Williamson and Mahar (1998) to exclude 

countriess that had not started to liberalise their financial sectors before 1990. The 

remainingg sample of emerging market economies numbers twelve. Due to banking data 

limitations,, mostly related to the lack of data on the ownership structure of the banks, we 

havee to exclude another five countries.4 The final sample of emerging market economies 

numberss seven, and includes Argentina, Chile, Indonesia, South Korea, Malaysia, Taiwan 

andd Thailand. 

Thiss sample includes the four East Asian countries that experienced banking crises 

duringg 1997-98, namely Indonesia, South Korea, Malaysia, and Thailand. In addition to 

Taiwan,, we want to include a number of other Asian countries to see whether the implicit 

depositt insurance costs are different between countries that have been heavily affected by 

thee East Asian financial crisis of 1997 and countries that have not. We therefore choose 

too include Hong Kong, Japan and Singapore, the only three countries in Asia that are 

consideredd "developed". To assess the impacts of the crisis we need data for the crisis 

yearss 1997-98 as well as for some years before the crisis. As a benchmark group we 

includee the four largest Western economies France, Germany, UK and US. 

Ourr final data set includes listed banks from 14 countries, namely two Latin 

Americann countries (Argentina and Chile), the four East Asian crisis countries 

(Indonesia,, South Korea, Malaysia, and Thailand), four other countries in South East 

Asiaa (Hong Kong, Japan, Singapore, and Taiwan), and the four major Western countries 

too provide for a benchmark (France, Germany, UK and US). Across these 14 countries 

22 We use the financial liberalisation dates in Williamson and Mahar (1998) to exclude countries that have 
heavilyy regulated financial sectors instead of our financial liberalisation measures in Chapter 3, because the 
measuress in Chapter 3 are collected for only a subset of the sample of countries here. 
33 This criterion excludes China and India. 
44 These data limitations exclude Brazil, Greece, Israel, Mexico, and South Africa. 
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wee collect data on 144 listed banks during the period 1991-98. The banks in our sample 

includee most of the major listed banks in the country5. 

Too limit the large number of listed banks in Japan, we only look at the long-term 

creditt banks (3 in total), the city banks (9 in total), and the trust banks (7 in total), thereby 

excludingg the mostly smaller regional banks (127 in total). To limit the large number of 

listedd banks in the US, we only include the 22 largest US banks, namely the multinational 

bankss (6 in total) and the super regional banks (16 in total) as defined by Goldman 

Sachs6. . 

Wee have collected data on daily stock market capitalisation and annualised 

dividendd yields from Datastream. The data ranges from the year 1991 to 1998, and thus 

includess the East Asian crisis years 1997-98. Total deposits at year end, net loans at year 

endd and ownership data are taken from BankScope. For missing observations we have 

consultedd Bloomberg. Ownership data is collected as follows. We distinguish between 

fourr concentrated ownership forms. State-owned (the state, treasury, military or other 

government-institutionn owns shares in the bank), family-owned (a family or individual 

ownss shares in the bank), company-owned (a manufacturing company owns shares in the 

bank),, and owned by another financial institution (another financial institution owns 

sharess in the bank). Banks that have no concentrated owners (dispersed ownership) are 

classifiedd as being widely held. We define ownership dummies that are related to the 

abovee classification of ownership and that are based upon different thresholds of 

shareholdings.. Our threshold for a majority shareholding is 50% of shares, and our 

thresholdd for a major shareholding is 20% of shares. The BankScope data set is also used 

too construct a dummy variable that indicates whether the bank is affiliated to a business 

groupp or not. We classify a bank to be group affiliated if the bank is either a subsidiary of 

aa diversified business group, or if a non-financial company holds more than 50% of the 

bank'ss shares. 

Forr the 144 banks we have collected a total of 950 observations across eight years. 

Dataa is missing for 202 observations for a number of reasons. Some banks have not 

reportedd accounting data for each year, some banks only listed at a certain point in the 

Thee distribution of the number of banks across countries is as follows (with the number of banks between 
brackets):: Argentina (5), Chile (2), France (4), Germany (8), Hong Kong (12), Indonesia (8), Japan (19), 
Koreaa (22), Malaysia (10), Singapore (5), Taiwann (8). Thailand (12), United Kingdom (7), US (22). 
66 Source: Goldman Sachs, Global Banks Fact Sheet, July 2000. 
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samplee period, and some banks were de-listed during the sample period, because of 

governmentt intervention or merger activity.7 Missing observations for the year 1998 are 

largelyy due to bank restructuring that took place after the East Asian financial crisis of 

1997. . 

Wee have also collected country-specific data. GDP per capita figures and inflation 

ratess are taken from International Financial Statistics (IFS) of the International Monetary 

Fundd (IMF). As a proxy for the quality and enforcement of the legal system of a country 

wee have collected figures from the Law and Order index of the International Country 

Riskk Guide (ICRG), published by Political Risk Service. The Law and Order index 

rangess from 0 to 6, with a higher figures indicating a higher quality or less risk. Law and 

Orderr are assessed separately, with each sub-component comprising zero to three points. 

Thee Law sub-component is an assessment of the strength and impartiality of the legal 

system,, while the Order sub-component is an assessment of popular observance of the 

law.. Data on bank concentration and foreign bank penetration are taken from the World 

Bankk Financial Structure Database. Finally, we have taken data from DemirgUc-Kunt and 

Huizingaa (1999) and Demirgiic-Kunt and Sobaci (2000) on the features of the deposit 

insurancee scheme of a country, in particular whether insurance is implicit or explicit and 

howw large the officially charged, explicit insurance premiums are. The features of the 

depositt insurance schemes of the 14 countries are presented in Table 5.2. 

77 In Indonesia, Bank Tiara Asia, a private foreign exchange bank, was taken over in 1998 by the Indonesian 
Bankk Restructuring Agency and is therefore missing for 1998. Although Indonesian Bank Danamon 
mergedd with state-owned bank PDCFI in 1998, both banks continued reporting separately for another year, 
soo that we could include Bank Danamon's 1998 data. For Japan, two long-term credit banks have been de-
listedd - Long Term Credit Bank on October 26l \ 1998 and Nippon Credit Bank on December 14lh, 1998 -
andd have been nationalised. Since both banks did report 1998 deposit data, we were able to include the 
19988 data of those two banks as well. For Malaysia, we did not include Kwong Yik Bank, because this 
bankk was acquired by RHB Capital and officially de-listed on August 26th, 1997. For Korea, we exclude 
Commerciall  Bank of Korea and Korea Long Term Credit Bank, because they were not listed, and 
Donghwaa Bank, because it only started to operate in 1996. The sample of Korean banks changes in 1998 
duee to merger activity. Commercial Bank of Korea and Hanil Bank merged in 1998 creating a new bank 
calledd Hanvit Bank, while Hana Bank announced on September 8th, 1998 to merge with Boram Bank (to 
becomee effective in 1999). Korea First Bank has been sold to New Bridge Capital of the US as of 
Decemberr 30'\ 1998, although trading was not suspended until June 25' , 1999, and Kookmin Bank 
announcedd a merger with Korea Long Term Credit Bank on August 25l \ 1998. Accounting data for Seoul 
Bankk continued to be reported until 1998, although the bank was nationalised in 1998, and subsequently 
soldd to HSBC Bank on February 22nd, 1999. In Thailand, due to lack of data, we exclude Laem Thong 
Bank,, Nakornthon Bank, and Union Bank of Bangkok. For 1998, we also do not have data on Bangkok 
Bankk of Commerce, which was closed and de-listed in 1998, and on First Bangkok City Bank, which was 
acquiredd by the government in February of 1998 and merged with state-owned Krung Thai Bank in 1999. 
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Tablee 5.2: Deposit insurance system features 

Country y Type e Established d Insurancee premium (7c of insured deposits) 

Argentina a 

Chile e 

France e 

Germany y 

Hongg Kong 

Indonesia a 

Japan n 

Korea a 

Malaysia a 

Singapore e 

Taiwan n 

Thailand d 

UK K 

US S 

Explicit t 

Explicit t 

Explicit t 

Explicit t 

Implicit t 

Implicit t 

Explicit t 

Explicit t 

Implicit t 

Implicit t 

Explicit t 

Implicit t 

Explicit t 

Explicit t 

1979 9 

1986 6 

1980 0 

1966 6 

--
--
1971 1 

1996 6 

--
--
1985 5 

--
1982 2 

1934 4 

0.36-0.722 % (risk-based) 

Callable e 

Callable,, but limited 

0.033 7c, but can be doubled 

0.044 % 

0.055 7c 

0.0155 7c 

Onn demand (with a maximum of 0.3 7c) 

0.00-0.277 % (risk-based) 

Notes:Notes: For the sample of countries we list whether the country has an explicit or an implicit deposit insurance scheme. 
Iff  the country has an explicit deposit insurance scheme then we report the date when it was established and the level of 
thee annual insurance premium. Korea had implicit deposit insurance before 1996. The data is taken from Demirgiic-
Kuntt and Sobaci (2000). 

5.44 Deposit Insurance Estimates 

Wee have calculated the annual implicit costs of deposit insurance as one-year put options 

onn the value of bank assets for the 144 banks for each of the years between 1991-98 using 

bothh Ronn and Verma's (1986) method and Duan's (1994, 2000) method. Panel 1 in 

Tablee 5.3 presents the summary statistics of the estimates produced by both methods. At 

firstt sight, the estimates seem to differ widely. In particular, the Ronn and Verma 

estimatess seem to be higher on average than the Duan estimates. Nevertheless, the 

correlationn between the estimates of the two methods is reasonable (57 percent)8, and 

Thee high correlation is confirmed in a simple OLS regression with the Ronn and Verma (1986) estimates 
ass dependent variable and the Duan (1994,2000) estimates as explanatory variable. In fact, a Wald test 
doess not reject at a 5% significance level that the regression coefficient of this regression differs from one. 
Thesee regression results should, however, be interpreted with caution, because measurement error of the 
explanatoryy variable causes the OLS estimates to be inconsistent from a statistical point of view. 
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Spearman'ss rank correlation is strong (85 percent)9. These results indicate that although 

thee two methods produce estimates that differ in levels, they produce similar results in 

relativee terms. In other words, both methods tend to indicate similar groups of banks as 

beingg the most risky. 

Tablee 5.3: Comparison of the Ronn and Verma (1986) and Duan (1994) method 

Panell  1: Panel 2: 

RVRV Duan RV* Duan* 

A.. Summary statistics: 

Mean n 

Median n 

Maximum m 

Minimum m 

Standardd deviation 

Skewness s 

35.13 3 

0.42 2 

4,721.06 6 

0.00 0 

206.13 3 

15.00 0 

19.36 6 

0.08 8 

1,431.95 5 

0.00 0 

85.66 6 

10.40 0 

1.14 4 

0.35 5 

8.46 6 

0.00 0 

1.64 4 

1.76 6 

B.. Correlation: 

Correlationn coefficient 0.57 0.80 

Rankk correlation coefficient 0.85 0.85 

(Spearman'ss rho) 

Notes:Notes: Deposit insurance costs are reported in basis points (bp) of total bank debt. RV indicates the deposit insurance 
costt estimated by applying the Ronn and Verma (1986) method. Duan indicates the deposit insurance cost estimated by 
applyingg the Duan (1994, 2000) method. In panel (2) the deposit insurance cost estimates are transformed as follows: 
RV*=\n0+RV)RV*=\n0+RV) and Duan*=\n(\+Duan). 

Sincee the distribution of both estimates is highly skewed to the left, because of 

somee large outliers, we also compare the estimates when transformed by the logarithm 

operator.. The summary statistics of these estimates are reported in Panel 2 of the table. 

Afterr this re-scaling of the estimates the two methods are more alike. The correlation is 

highh (around 80 percent) and the rank correlation is strong as well (around 85 percent)10. 

Despitee strong rank correlation, the results of the comparison indicate that some 

variationn between the two estimates remains. We therefore conclude that the Ronn and 

Vermaa (1986) and the Duan (1994) method produce different, although similar, estimates 

1.03 3 

0.09 9 

7.27 7 

0.00 0 

1.58 8 

1.55 5 

99 Note that these Figures suffer from measurement error of the deposit insurance estimates. 
100 Again, it should be noted that these figures suffer from measurement error. 



132 132 ChapterChapter 5 

off  the cost of deposit insurance. This result has been found earlier by Duan and Yu 

(1994),, although their assessment is restricted by the limited number of banks in their 

studyy (10 banks compared to 155 in our case). 

Inn the subsequent analysis we wil l focus on the Duan (1994, 2000) estimates of the 

costt of deposit insurance, since they are superior from a theoretical and statistical point of 

view.. This means that all findings are based upon these estimates. The Duan (1994, 2000) 

methodd has the added advantage that it allows to estimate the standard error of the 

depositt insurance cost estimates." We wil l nevertheless report the Ronn and Verma 

(1986)) estimates as well since both methods produce different estimates, and to be able to 

checkk the robustness of the results obtained by applying the Duan (1994, 2000) 

estimationn method. 

Inn Table 5.4 we report the estimates of the implicit cost of deposit insurance 

averagedd by year, country, or ownership type. Throughout the rest of this chapter we use 

RVRV to indicate the Ronn and Verma (1986) estimates, and Duan to indicate the Duan 

(1994,, 2000) estimates. For most countries in our sample we find that the cost of deposit 

insurancee is increasing over the time period from an average of 7 basis points (bp) per 

annumm in 1991 to 62 bp per annum in 1998, and, more specifically, that the average cost 

off  deposit insurance is higher during the crisis period 1997-98 than during the pre-crisis 

yearss (see Table 5.4a). 

Overr the sample period, the cost of deposit insurance (averaged across all banks in 

thee country and over all years) is highest for the four East Asian crisis countries 

Indonesiaa (84 bp), Thailand (58 bp), Malaysia (21 bp) and Korea (20 bp). The subsidy is 

lowestt for the four highly developed Western countries US (0.6 bp), UK (2.3 bp), 

Germanyy (6.2 bp) and France (7.7 bp), for highly developed Singapore (0.4 bp), and for 

Chilee (0.0 bp) and Taiwan (3.8 bp). Taiwan's financial system is predominantly state-

ownedd and banking is heavily regulated by the state, which might be an explanation for 

ourr result that suggests that Taiwanese banks take low risks. Chile's low estimate may 

nott be a correct indication of the risk of the average Chilean bank since our sample only 

includess two Chilean banks. The calculated implicit deposit insurance premiums of banks 

111 We find that the Duan {1994, 2000) estimation method produces estimates of the cost of deposit 
insuranceinsurance with high precision for most banks in our sample. With a sample average of the estimated cost of 
depositt insurance of 19.3 bp (averaged across banks in all sampled countries and years), the sample average 
off  the estimated standard deviation of the insurance premium of 0.81 bp is indeed marginal. 
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inn Hong Kong (14 bp), Japan (14 bp), and Argentina (18 bp) are somewhere in the middle 

(seee Table 5.4b). 

Tablee 5.4: Estimates of the implici t cost of deposit insurance 

Year Year 
1991 1 

1992 2 

1993 3 

1994 4 

1995 5 

1996 6 

1997 7 

1998 8 

(a a 
Across s 

RV RV 
2.12 2 
(4.80) ) 
4.68 8 
(9.25) ) 
1.03 3 
(3.15) ) 
1.22 2 
(2.84) ) 
5.75 5 
(29.9) ) 
0.79 9 
(2.33) ) 
35.3 3 
(73.0) ) 
206 6 
(522) ) 

) ) 
years s 
Dttan Dttan 
6.66 6 
(22.9) ) 
3.40 0 
(7.63) ) 
2.70 0 
(18.2) ) 
3.19 9 
(17.4) ) 
5.47 7 
(28.3) ) 
4.04 4 
(20.8) ) 
53.2 2 
(138) ) 
61.9 9 
(163) ) 

# # 
71 1 

88 8 

116 6 

129 9 

136 6 

138 8 

143 3 

129 9 

Country Country 
Argentina a 

Chile e 

France e 

Germany y 

Hongg Kong 

Indonesia a 

Japan n 

Korea a 

Malaysia a 

Singapore e 

Taiwan n 

Thailand d 

UK K 

US S 

(b) ) 
Acrosss countries 

RV RV 
31.4 4 
(66.1) ) 
0.018 8 
(0.04) ) 
2.37 7 
(5.00) ) 
0.18 8 
(0.51) ) 
37.9 9 
(98.7) ) 
154 4 
(413) ) 
12.4 4 
(69.9) ) 
36.6 6 
(89.1) ) 
25.9 9 
(81.9) ) 
5.98 8 
(28.8) ) 
1.34 4 
(2.22) ) 
136 6 
(531) ) 
1.34 4 
(3.56) ) 
0.40 0 
(1.44) ) 

Duan Duan 
17.8 8 
(58.4) ) 
0.003 3 
(0.008) ) 
7.72 2 
(12.9) ) 
6.17 7 
(17.2) ) 
13.7 7 
(31.6) ) 
84.0 0 
(148) ) 
13.9 9 
(55.3) ) 
20.1 1 
(88.6) ) 
20.9 9 
(45.7) ) 
035 5 
(0.90) ) 
3.81 1 
(10.4) ) 
58.3 3 
(197) ) 
2.29 9 
(7.15) ) 
0.63 3 
(2.71) ) 

# # 
25 5 

8 8 

29 9 

54 4 

79 9 

55 5 

149 9 

125 5 

60 0 

37 7 

57 7 

93 3 

48 8 

131 1 

Owner20 Owner20 
Company y 

Family y 

Otherr FI 

State e 

Widely y 

(c) ) 
Acrosss ownership 

RV RV 
82.1 1 
(289) ) 
106 6 
(552) ) 
54.7 7 
(150) ) 
35.7 7 
(161) ) 
15.1 1 
(74.0) ) 

Duan Duan 
43.9 9 
(107) ) 
56.6 6 
(213) ) 
23.0 0 
(55.6) ) 
16.5 5 
(37.0) ) 
10.0 0 
(51.4) ) 

# # 
111 1 

78 8 

79 9 

63 3 

627 7 

AA verage 35.1 1 
(206) ) 

19.3 3 
(85.7) ) 

950 0 

Notes:Notes: Column (a) reports the cost of deposit insurance across years with the cost averaged over all banks and across all 
countries.. Column (b) reports the cost of deposit insurance for each country with the cost averaged over all banks and 
acrosss all years. Column (c) reports the cost of deposit insurance across ownership forms with the cost averaged over 
alll  banks and across all years. The variable Owner20 is identical to "Company" if a company owns more than 20% of 
thee shares, "Family" if a family owns more than 20% of the shares, "OtherFI" if another financial institution owns 
moree than 20% of the shares, "State" if a government institution owns more than 20% of the shares, and "Widely" if no 
concentratedd group owns more than 20% of the shares. The cost of deposit insurance is reported in basis points (bp) of 
totall  bank debt. Standard deviations of average subsidies are between round brackets. # indicates the number of banks 
inn each category. 

Thee deposit insurance cost estimates indicate that risk-taking is different among 

ownershipp forms as well. The cost estimates across the different ownership forms are (in 

decreasingg order of risk and with the cost of deposit insurance averaged over all banks in 

thee country and over all years between brackets): family (57 bp), company (44 bp), other 

financiall  institution (23 bp), state (17 bp), and widely (10 bp). These figures indicate that 
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concentratedd ownership links between banks and other parties, such as in the Japanese 

keiretsukeiretsu or the Korean chaebol, increase risk-taking by banks, and that dispersed 

ownershipp of banks is to be preferred. The impact of state-ownership on risk-taking of a 

bankk is found to be of an intermediate level. The exact figures can be found in Table 

5.4.C.. Note that not all countries have banks with all four different ownership forms. In 

Westernn countries, for example, most banks are widely held. On the other extreme, in 

Indonesiaa most banks have concentrated ownership. In our sample, 32% of Indonesian 

bankss have an owner that holds at least 20% of shares. Group affiliation is also found to 

increasee the cost of deposit insurance. The cost of deposit insurance for the 35 banks in 

ourr sample that were affiliated to a business group averaged 45 bp, while the cost for the 

non-affiliatedd banks averaged 18 bp. 

5.55 Empirical Analysis 

Inn the previous section we have quickly interpreted the summary statistics of the 

calculatedd implicit costs of deposit insurance. Although those summary statistics show 

somee clear patterns, we will conduct in this section a more accurate analysis of the 

differencess of the cost of deposit insurance across countries, periods, and ownership 

formss using econometric techniques to control for bank-specific effects. We transform 

thee variables with the logarithm operator and estimate a log-linear model. This means that 

thee regression coefficients can be interpreted as elasticities. As dependent variable we use 

thee implicit cost of deposit insurance in basis points of total debt calculated using either 

thee Ronn and Verma (1986) method or the Duan (1994, 2000) method. With the estimate 

off  the implicit cost of deposit insurance as the dependent variable we estimate a series of 

OLSS regression models. Although the costs of deposit insurance are estimates, 

measurementt error on the dependent variable can be absorbed in the disturbance of the 

regressionn and ignored. Our results will be presented with heteroskedasticity-consistent 

standardd errors. 
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5.5.11 Ownership, Size and Credit Growth 

First,, we regress the level of the cost of deposit insurance on a dispersed ownership 

dummy,, country dummies and year dummies. The dispersed ownership dummy takes 

valuee one if no shareholder owns more than 5% of shares in the bank, and zero otherwise. 

Thee country dummies will control for differences in institutional environments across 

countries.. We take the US and year 1991 as benchmark variables to prevent 

multicollinearity.. Table 5.5.a presents the results. We find that the cost of deposit 

insurancee for the period 1991-98 was significantly higher on average for banks in 

Argentina,, France, Germany, Hong Kong, Indonesia, Japan, Korea, Malaysia, Taiwan, 

Thailandd and UK than for banks in the US, Singapore and Chile. Notably, it are the banks 

inn the crisis countries Indonesia (7.7 bp12 higher than US), Thailand (3.4 bp higher), 

Koreaa (1.9 bp higher), and Malaysia (1.5 bp higher), whose cost of deposit insurance was 

highest,, compared to the US (on average across all banks in the country and over all 

years),, together with and Japan (1.8 bp higher). We also find that for the period 1991-98 

thee cost of deposit insurance was highest on average in 1997 (5.0 bp higher than in 1991) 

andd 1998 (5.5 bp higher). This result is expected because 1997 and 1998 are the East 

Asiann crisis years. Controlling for country and time effects, we find that the cost of 

depositt insurance for widely held banks is 0.2 bp lower than for banks with concentrated 

ownership.. We find similar results if we use a dispersed ownership dummy that takes 

valuee one if no shareholder owns more than 20% of shares in the bank instead of 5%. 

Tablee 5.5: Cost of deposit insurance and dispersed ownership 

Constant t 

Argentina a 

Chile e 

France e 

Germany y 

Hongg Kong 

(a) ) 
RV RV 
-0.342** * 
(0.164) ) 
1.505*** * 
(0.434) ) 
-0.269 9 
(0.388) ) 
0.455*** * 
(0.134) ) 
0.082 2 
(0.140) ) 
11 Q<2** * 

Duan Duan 
-0.134 4 
(0.196) ) 
0.864** * 
(0.340) ) 
-0.408 8 
(0.355) ) 
0.866*** * 
(0.310) ) 
0.451** * 
(0.216) ) 
0.725*** * 

(b) ) 
RV RV 
2.378*** * 
(0.553) ) 
0.981** * 
(0.442) ) 
-0.652* * 
(0.388) ) 
0.584*** * 
(0.141) ) 
0.192 2 
(0.150) ) 
0.743*** * 

Duan Duan 
1.875*** * 
(0.657) ) 
0.475 5 
(0.384) ) 
-0.692** * 
(0.355) ) 
0.959*** * 
(0.318) ) 
0.530** * 
(0.222) ) 
0.492*** * 

(c) ) 
RV RV 
1.820*** * 
(0.417) ) 
1.850*** * 
(0.467) ) 
-0.286 6 
(0.107) ) 
0.127 7 
(0.091) ) 
-0.102 2 
(0.063) ) 
-0.080 0 

Duan Duan 
1.535*** * 
(0.584) ) 
1.044*** * 
(0.423) ) 
-0.465*** * 
(0.133) ) 
0.771** * 
(0.319) ) 
0.148 8 
(0.193) ) 
-0.217 7 

(d) ) 
RV RV 
0.105 5 
(0.103) ) 
1.811*** * 
(0.649) ) 
-0.136 6 
(0.086) ) 
-0.003 3 
(0.065) ) 
-0.133** * 
(0.056) ) 
0.083 3 

Duan Duan 
-0.071 1 
(0.163) ) 
0.020 0 
(0.285) ) 
-0.563*** * 
(0.131) ) 
0.885** * 
(0.352) ) 
0.219 9 
(0.204) ) 
-0.220 0 

122 The effect on the cost of deposit insurance is calculated as exp(P)-l, where P is the coefficient of the 
respectivee dummy variable. 
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Indonesia a 

Japan n 

Korea a 

Malaysia a 

Singapore e 

Taiwan n 

Thailand d 

UK K 

1992 2 

1993 3 

1994 4 

1995 5 

1996 6 

1997 7 

1998 8 

WidelyS S 

Loan n 

Loann growth 

Adjusted-R2 2 

Obs s 

(a) ) 
RV RV 
(0.171) ) 
2.336*** * 
(0.217) ) 
0.984*** * 
(0.108) ) 
1.677*** * 
(0.120) ) 
11 060*** 
(0.168) ) 
0.203 3 
(0.153) ) 
0.363* * 
(0.201) ) 
i.878*** * 
(0.183) ) 
0.309** * 
(0.131) ) 
0.440*** * 
(0.141) ) 
-0.065 5 
(0.133) ) 
-0.015 5 
(0.129) ) 
0.057 7 
(0.131) ) 
-0.197 7 
(0.121) ) 
1.538*** * 
(0.157) ) 
2.734*** * 
(0.188) ) 
-0.182** * 
(0.082) ) 

— — 

— — 

0.583 3 
950 0 

Duaii Duaii 

(0.175) ) 
2.160*** * 
(0.253) ) 
11 012*** 
(0.122) ) 
1.063*** * 
(0.130) ) 
0,917*** * 
(0.193) ) 
-0.084 4 
(0.159) ) 
0.482** * 
(0.197) ) 
1.477*** * 
(0.197) ) 
0.240 0 
(0.173) ) 
0.094 4 
(0.182) ) 
-0.311* * 
(0.169) ) 
-0.039 9 
(0.165) ) 
-0.086 6 
(0.168) ) 
-0.117 7 
(0.167) ) 
1.786*** * 
(0.197) ) 
1.869*** * 
(0.196) ) 
-0.203** * 
(0.096) ) 

— — 

— — 

0.431 1 
950 0 

(b) ) 
RV RV 
(0.177) ) 
1.838*** * 
(0.232) ) 
11 223*** 
(0.119) ) 
1.390*** * 
(0.130) ) 
0.628*** * 
(0.188) ) 
-0.047 7 
(0.161) ) 
0.192 2 
(00 204) 
1.648*** * 
(0.184) ) 
0.465*** * 
(0.132) ) 
0.444*** * 
(0.144) ) 
-0.049 9 
(0.133) ) 
0.023 3 
(0.129) ) 
0.106 6 
(0.131) ) 
-0.121 1 
(0.123) ) 
1.587*** * 
(0.158) ) 
2.796*** * 
(0.190) ) 
-00 159** 
(0.081) ) 
-00 161*** 
(0.031) ) 

— — 

0.593 3 
944 4 

Duan Duan 
(0.181) ) 
1.792*** * 

(0.269) ) 
1.186*** * 
(0.141) ) 
0.855*** * 
(0.147) ) 
0.576*** * 
(0.216) ) 
-0.272* * 
(0.165) ) 
0.353* * 
(0.198) ) 
1.303*** * 
(0.198) ) 
0.354** * 
(0.177) ) 
0.101 1 
(0.186) ) 
-0.300* * 
(0.170) ) 
-0.011 1 
(0.167) ) 
-0.050 0 
(0.171) ) 
-0.061 1 
(0.170) ) 
1.814*** * 
(0.199) ) 
1.915*** * 
(0.198) ) 
-0.189** * 
(0.097) ) 
-0.118*** * 
(0.038) ) 

— — 

0.593 3 
944 4 

(c) ) 
RV RV 
(0.083) ) 
1.001*** * 
(0.198) ) 
0461*** * 
(0.072) ) 
0.505*** * 
(0.076) ) 
0.042 2 
(0.139) ) 
-0.365*** * 
(0076) ) 
0.358*** * 
(0.122) ) 
0.576*** * 
(0.106) ) 
0.155** * 
(0.067) ) 
0.450*** * 
(0.127) ) 
-0.158 8 
(0.104) ) 
-0.105 5 
(0.101) ) 
-0.035 5 
(0.101) ) 
-0.283*** * 
(0.098) ) 

— — 

— — 

-0.128*** * 
(0.051) ) 
-0.089*** * 
(0.024) ) 

— — 

0.410 0 
673 3 

Duan Duan 
(0.145) ) 
0.762*** * 
(0.249) ) 
0.237** * 
(0.118) ) 
0.018 8 
(0.106) ) 
-0.336** * 
(0.147) ) 
-0.512*** * 
(0.102) ) 
0.245 5 
(0.172) ) 
0.169 9 
(0.167) ) 
-0.003 3 
(0.149) ) 
0.101 1 
(0.170) ) 
-0.423*** * 
(0.155) ) 
0.159 9 
(0.152) ) 
-0.206 6 
(0.154) ) 
-0.237 7 
(0.160) ) 

— — 

— — 

-0.284*** * 
(0.087) ) 
-0.051 1 
(0.035) ) 

— — 

0.151 1 
673 3 

(d) ) 
RV RV 
(0.068) ) 
11 222*** 
(0.199) ) 
0.439*** * 
(0.068) ) 
0.669*** * 
(0.073) ) 
0.151 1 
(0.138) ) 
-0.231*** * 
(0.071) ) 
0.283*** * 
(0.106) ) 
0.617*** * 
(0.110) ) 
0.074 4 
(0.064) ) 
0.584*** * 
(0.126) ) 
-0.019 9 
(0.103) ) 
0.018 8 
(0.102) ) 
0.108 8 
(0.097) ) 
-0.136 6 
(0.926) ) 

— — 

— — 

-0.128*** * 
(0.053) ) 

— — 

0.275 5 
(0.207) ) 
0.375 5 
569 9 

Duan Duan 
(0.147) ) 
0.591** * 
(0.259) ) 
0.313*** * 
(0.098) ) 
0.103 3 
(0.122) ) 
-0.278 8 
(0.171) ) 
-0.478*** * 
(0.120) ) 
-0.074 4 
(0.119) ) 
0.188 8 
(0.192) ) 
0.047 7 
(00 157) 
0.759*** * 
(0.173) ) 
0.190 0 
(0.155) ) 
0.447*** * 
(0.154) ) 
0.418*** * 
(0.153) ) 
0.455*** * 
(0.169) ) 

— — 

— — 

-0.297*** * 
(0.092) ) 

— — 

0.715** * 
(0.341) ) 
0.122 2 
569 9 

Notes:Notes: Dependent variable is \n{\+!nsurance), where Insurance is the cost of deposit insurance in basis points (bp) of 
totall  debt calculated using either the method of Ronn and Verma (1986) or the method of Duan (1994, 2000). WidelyS 
iss a dummy variable that takes value 1, if no shareholder owns more than 5% of shares in the bank, and 0 otherwise. 
LoanLoan is \n(Loan), where Loan is the amount of net loans outstanding at year-end in thousands of US dollars. Loan 
growthgrowth is ln(\+Dloan), where Loan growth is the growth of net loans during the year. The US provides the benchmark 
forr the country effects, and year 1991 for the year effects. In addition to country and year effects, model (a) only 
controlss for dispersed ownership. Model (b) adds net loans to control for size effect. Models (c)-(d) are estimated using 
1991-966 data only. Model (c) controls for loan size. Model (d) controls for credit growth. Heteroskedasticity-consistent 
standardd errors are in parentheses. ** *  indicates significance at \% level; **  indicates significance at 5% level; * 
indicatess significant at 10% level. 

Too control for bank-specific size effects we add the amount of net loans 

outstandingg as of year-end as a variable to the above model. The results are presented in 

Tablee 5.5.b, and are similar to the previous model. Again, we find that the cost of deposit 

insurancee for widely held banks is 0.2 bp lower than for banks with concentrated 

ownership.. In addition we find that the implicit cost of deposit insurance is higher for 
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smalll  banks, as measured by the amount of total net loans outstanding. The size effect is 

onlyy marginal, however. A 10 percent increase in the amount of loans, for example, 

wouldd lead, other things equal, to a 1.2 percent decrease in the cost of deposit insurance 

only.. A potential explanation for this finding is that the fierce competition that many 

smalll  banks face from large banks may lead those smaller banks to take on more risks. 

Forr robustness we repeat the previous analysis while excluding the crisis years 

1997-988 from the analysis. The results are presented in Table 5.5.C. Again, we find that 

thee cost of deposit insurance for widely held banks was significantly lower, this time 

evenn in the order of 0.3 bp. The small size effect that we found for the whole sample 

periodd is, however, not significant for the period 1991-96 using the Duan (1994, 2000) 

method. . 

Sincee banks often take risk in the form of excessive credit growth, we also estimate 

aa model that controls for loan growth. If the cost of deposit insurance is a correct 

indicationn of the risk-taking of a bank, then we should find a strong correlation between 

creditt growth and the cost of deposit insurance. The results can be found in Table 5.5.d. 

Inn addition to the previous result that dispersed ownership of banks is associated with 

lowerr cost of deposit insurance, we find that the cost of deposit insurance was larger for 

bankss with high loan growth. We find, for example, that, a 10 percent increase in credit 

growthh leads on average to a 7.2 percent increase in the cost of deposit insurance, other 

thingss equal. Excessive credit growth has been cited by many as being one of the major 

factorss driving the banking crisis that unfolded in East Asia during 1997. Our finding is 

thereforee not surprising given that our sample includes a large number of banks in East 

Asia,, some of which we know now took excessive risks. 

Secondly,, we regress the cost of deposit insurance on the different ownership 

categories.. We have already seen that concentrated ownership in general leads to a higher 

costt of deposit insurance, but are interested in finding out whether there is a difference in 

thee cost of deposit insurance between the different concentrated ownership categories. 

Wee include the ownership dummy variables with absolute majority shareholdings, i.e. 

largerr than 50% and the ownership variables with major shareholdings, i.e. between 20 

andd 50%. The results are presented in Table 5.6. For the whole sample period, 1991-98, 

wee find that the cost of deposit insurance for banks with majority shareholdings by 

companiess and other financial institutions is significantly higher (around 0.9 bp in the 
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casee of companies and around 0.7 bp in the case of other financial institutions). In 

addition,, we find some weak evidence that the cost of deposit insurance of banks that are 

majority-ownedd by the state is higher. Although the effect is only statistically significant 

att a 11 percent level, the estimated higher cost of 0.8 bp of deposits is substantial. These 

bankss might have more access to the safety net not only because they are more risky, but 

alsoo because they might have better connections. 

Tablee 5.6: Cost of deposit insurance and majorit y ownership 

State20 0 

State50 0 

OtherFI20 0 

OtherFISO O 

Family20 0 

Familyy 50 

Company20 0 

Company50 0 

Loan n 

Adjusted-R: : 

Obs s 

(a) ) 
RV RV 
0.249 9 
(0.241) ) 
-0.109 9 
(0.320) ) 
0.275 5 
(0.180) ) 
0.855*** * 
(0.265) ) 
-0.234 4 
(0.241) ) 
0.292 2 
(0.442) ) 
0.068 8 
(0175) ) 
0.923*** * 
(0.263) ) 

— — 

0.593 3 
950 0 

Duan Duan 
0.164 4 
(0.237) ) 
0.8341 1 

(0.520) ) 
0.059 9 
(0.191) ) 
0.687*** * 
(0.254) ) 
0.222 2 
(0.270) ) 
0.254 4 
(0.410) ) 
0.003 3 
(0.199) ) 
0.898*** * 
(0317) ) 

— — 

0.645 5 
950 0 

(b) ) 
RV RV 
0.239 9 
(0.244) ) 
0.001 1 
(0322) ) 
0.249 9 
(0.182) ) 
0.752*** * 
(0.267) ) 
-0.272 2 
(0.239) ) 
0.148 8 
(0.445) ) 
0.058 8 
(0.174) ) 
0.775*** * 
(0.264) ) 
-0.148*** * 
(0.032) ) 
0,600 0 
944 4 

Duan Duan 
0.155 5 
(0.242) ) 
0.920* * 
(0.522) ) 
0.044 4 
(0.190) ) 
0.579** * 
(0.254) ) 
0.190 0 
(0.270) ) 
0.131 1 
(0.402) ) 
0O04 4 
(0.198) ) 
0.778** * 
(0.319) ) 
-0.117*** * 
(0.038) ) 
0.440 0 
944 4 

(O O 
RV RV 
0.234 4 
(0.161) ) 
-0.011 1 
(0.164) ) 
0.182 2 
(0.183) ) 
0.306* * 
(0.175) ) 
0.070 0 
(0.161) ) 
0.319 9 
(0.378) ) 
-0.111 1 
(0.162) ) 
0.568*** * 
(0.220) ) 
-0.076*** * 
(0.025) ) 
0.418 8 
673 3 

Duan Duan 
0041 1 
(0.203) ) 
1.041 1 
(0.673) ) 
-0.029 9 
(0.176) ) 
0.241 1 
(0.195) ) 
0.512** * 
(0.245) ) 
0.309 9 
(0.391) ) 
0.089 9 
(0.163) ) 
0.789** * 
(0.395) ) 
-0.048 8 
(0.034) ) 
0.159 9 
673 3 

Notes.Notes. Dependent variable is ln(\+Insurance). where Insurance is (he cost of deposit insurance in basis points of total 
debtt calculated using either the method of Ronn and Verma (1986) or the method of Duan (1994, 2000). Loan is the 
logarithmm of net loans outstanding at year-end. State20 is a dummy variable that takes value 1 if the state owns 20-50% 
off  the shares in the bank. Similarly, Siaie50 indicates 50-100% state ownership. Family-20 is a dummy variable that 
takess value 1 if a family owns 20-50% of the shares in the bank. Similarly, Family50 indicates 50-100% family 
ownership.. OlherFI20 is a dummy variable that takes value I if another financial institution owns 20-50% of the shares 
inn the bank. Similarly, OtherFl50 indicates 50-100% ownership by another financial institution. CompanyX) is a 
dummyy variable that takes value I if a company owns 20-50% of the shares in the bank. Similarly, Company50 
indicatess 50-100% company ownership. For models (a)-(d) a constant term, country dummies and year dummies were 
added,, but are not reported. The US provides the benchmark for the country effects, and year 1991 for the year effects. 
Inn addition to country and year effects, model (a) only controls for majority ownership effects. Model (b) includes net 
loanss to control for size effect. Model (c) is identical to model (b), but is estimated using years 1991-96 only. 
Heteroskedasticity-consistentt standard errors are in parentheses. ** *  indicates significance at 1% level; **  indicates 
significancee at 5% level; * indicates significance at 10% level; ' indicates significance at 11% level. 

Whenn adding the amount of net loans outstanding to the model specification to 

controll  for bank-specific size effects, the higher cost of majority state-owned banks 

becomess statistically significant. The cost of deposit insurance of state-owned banks is 

noww found to be 0.9 bp higher than for widely-held banks, even higher than for banks 

withh majority shareholdings by companies and other financial institutions, whose cost of 
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depositt insurance is 0.8 bp respectively 0.6 bp higher than for widely-held banks. In 

addition,, we find that the cost deposit insurance for small banks is slightly higher than for 

largee banks. The results are presented in see Table 5.6.b. 

Forr robustness check, we also exclude the crisis years. The results are presented in 

Tablee 5.6.C. For the years 1991-96 we again find that majority shareholdings by 

companiess increases risk, but we no longer find that majority shareholdings by other 

financiall  institutions or thé state increases risk, nor do we find that small banks are 

riskier.riskier. Instead, we find that major shareholdings by families13 or individuals increases 

risk,risk, although to a smaller extent than for companies. 

Wee also compare the cost of deposit insurance for banks that are affiliated to a 

businesss group and for banks that are not. Since a bank that is affiliated to a business 

groupp might be prepared to support a group member that faces financial distress to a 

largerr degree and for a longer period, we expect that the cost of deposit insurance for 

group-affiliatedd banks is higher than for banks that are not linked to a business group. 

Depositt insurance of group-affiliated banks can also be more costly if these banks are 

usedd to allocate resources to group members on non-market terms. We classify a bank to 

bee group-affiliated if the bank is either a subsidiary of a diversified business group, or if a 

non-financiall  company holds more than 50% of the bank's shares. We regress the cost of 

depositt insurance on loan size and on a dummy variable that takes value one if the bank 

iss group-affiliated and zero otherwise. We also include country and year dummies. We 

estimatee this regression model both for the whole sample period and for the pre-Asian 

crisiss period 1991-96. The results are presented in Table 5.7. For both periods we find 

thatt the cost of deposit insurance was significantly higher for group-affiliated banks, 

whichh suggests that those banks might have supported some group member companies. 

133 Family ownership of firms is a common characteristic across emerging market economies, in particular 
inn East Asian countries. Claessens et al. (2000) show that there is extensive family control in more than half 
off  East Asian corporations, and that managers of closely held firms tend to be relatives of the controlling 
shareholder'ss family. 
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Tablee 5.7: Cost of deposit insurance and group affiliatio n 

Group p 

Loan n 

Adjusted-R" " 
Obs s 

(a) ) 
RV RV 
0.622*** * 
(0.251) ) 

— — 

0.586 6 
950 0 

Duan Duan 
0.651** * 
(0.301) ) 

— — 

0.434 4 
950 0 

(b) ) 
RV RV 
0.512** * 
(0.251) ) 
-0.153*** * 
(0.032) ) 

0.594 4 
944 4 

Duan Duan 
0.573* * 
(0.301) ) 
-0.110*** * 
(0.038) ) 

0.437 7 
944 4 

(c) ) 
RV RV 
0.476** * 
(0.214) ) 
-0.082*** * 
(0.024) ) 

0.415 5 
673 3 

Duan Duan 
0.634* * 
(0.387) ) 
-0.043 3 
(0.034) ) 

0.151 1 
673 3 

NotesNotes Dependent variable is \n(\+lnsurance). where Insurance is the cost of deposit insurance in basis points of total 
debtt calculated using either the method of Ronti and Verma (1986) or the method of Duan (1994, 2000). Loan is the 
logarithmm of net loans outstanding at year-end. Group is a dummy variable that takes value I if the bank is affiliated to 
aa group, and 0 otherwise. We classify a bank to be group-affiliated if the bank is either a subsidiary of a diversified 
businesss group, or if a non-financial company holds more than 50% of the bank's shares For each model a constant 
term,, country dummies and year dummies were added, but are not reported. The US provides the benchmark for the 
countryy effects, and year 1991 for the year effects. In addition to country and year effects, both models include net 
loanss to control for size effects. Models (a) and (b) are estimated for the full sample period. Model (c) is estimated 
usingg pre-crisis years 1991-96 only. Heteroskedasticity-consistent standard errors are in parentheses ** *  indicates 
significancee at 1% level; **  indicates significance at 5% level; * indicates significance at 10% level. 

5.5.22 Country Specific Factors 

Thuss far we have used country dummies to control for differences across countries. In 

thiss section we expand our model with country-specific variables. Firstly, we control for 

differencess in two macroeconomic fundamentals: the level of GDP per capita and the 

levell  of inflation. When regressing the cost of deposit insurance on a constant, year 

dummies,, a dispersed ownership dummy, the size of extended credit, GDP per capita and 

inflation,, we find for our sample of countries that banking systems are less risky in 

countriess with high GDP per capita and low rates of inflation. The results are presented in 

Tablee 5.8.a. The findings are of economic importance. A 10 percent increase in GDP per 

capitaa is found to cause a reduction in the cost of deposit insurance of around 3 percent 

andd a 10 percent decrease in the inflation rate of a country is found to cause a reduction in 

thee cost of deposit insurance of around 4 percent. We also find again that widely held 

bankss are less risky. Contrary to what we found before, large banks are now found to take 

onn a slightly more risk than smaller banks. This result is, however, not significant at a 5% 

level. . 

Secondly,, we control for differences in the quality and enforcement of laws across 

countries.. It is expected that banking systems are riskier in countries with poor legal 

systems.. We indeed find this to be the case for our sample when we regress the cost of 
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depositt insurance on a constant, year dummies, a dispersed ownership dummy, the size of 

extendedd credit, and a law and order index. The results are presented in Table 5.8.b. The 

relationshipp between the law and order index and the cost of deposit insurance is of 

significantt economic importance as well. An improvement in the law and order index 

fromm 3 to 4, or an increase of 25 percent in the re-scaled index, for example, is estimated 

too cause a reduction in the cost of deposit insurance of around 50 percent, other things 

equal.. We also find again that widely held banks are less risky. This time we do not find a 

loann size effect. 

Tablee 5.8: Cost of deposit insurance, macroeconomic and institutional variables 

WidelyS S 

Loan n 

GDP/capita a 

Inflation n 

Law&Order r 

Explicit t 

Concentration n 

Foreign n 

Adjusted-R2 2 

Obs s 

(a) ) 
RV RV 
-0.143* * 
(0.078) ) 
-0.028 8 
(0.028) ) 
-0.352*** * 
(0.051) ) 
0.410*** * 
(0.082) ) 

— — 

— — 

— — 

— — 

0.525 5 
944 4 

Duan Duan 
-0.238*** * 
(0.091) ) 
0.060* * 
(0.032) ) 
-0.319*** * 
(0.058) ) 
0.368*** * 
(0.081) ) 

— — 

— — 

— — 

— — 

0.389 9 
944 4 

(b) ) 
RV RV 
-0.246*** * 
(0.078) ) 
-0.100*** * 
(0.025) ) 

— — 

— — 

-2.315*** * 
(0.366) ) 

— — 

— — 

— — 

0.492 2 
944 4 

Duan Duan 
-0.334*** * 
(0.089) ) 
-0.008 8 
(0.030) ) 

— — 

— — 

-2.034*** * 
(0.368) ) 

— — 

— — 

— — 

0.359 9 
944 4 

(c) ) 
RV RV 
-0.300*** * 
(0.084) ) 
-0.121*** * 
(0.033) ) 

— — 

0.223*** * 
(0.085) ) 
-11 371*** 
(0.445) ) 
-0.230 0 
(0.157) ) 
-0.247** * 
(0.102) ) 
-0.174*** * 
(0.041) ) 
0.349 9 
688 8 

Duan Duan 
-0.456*** * 
(0.117) ) 
-0.048 8 
(0.045) ) 

— — 

0.389*** * 
(0.096) ) 
-1.423*** * 
(0.556) ) 
-0.002 2 
(0.177) ) 
-0.076 6 
(0.145) ) 
-0.214*** * 
(0.052) ) 
0.285 5 
688 8 

Notes:Notes: Dependent variable is \n(]+lnsurance). where Insurance is the cost of deposit insurance in basis points of total 
debtt calculated using either the method of Ronn and Verma (1986) or the method of Duan (1994, 2000). Loan is the 
logarithmm of the amount of net loans outstanding at year-end. GDP/capita is the logarithm of the level of GDP per 
capitaa in US dollars. Inflation is ln(l+M/7), where Infl is the inflation rate in percentage points based upon the CPI of 
thee country. Law&Order is the logarithm of the Law and Order index of the Political Risk Services group which ranges 
fromm 0 to 6 (6 indicating an excellent system of law and order). Explicit is a dummy variable that takes value 1 if the 
countryy has explicit deposit insurance, and 0 otherwise. Concentration is the logarithm of the ratio of the three largest 
banks'' assets to total banking assets. Foreign is the logarithm of the share of foreign bank assets in total banking sector 
assets.. A constant term and year dummies were added, but are not reported. Year 1991 provides the benchmark for the 
yearr effects. In addition to year effects, model (a) controls for dispersed ownership, loan size, GDP per capita, and 
inflationn effects. Model (b) controls for dispersed ownership, loan size and quality of legal system effects. Model (c) 
controlss for dispersed ownership, loan size, the quality of legal system, the existence of explicit deposit insurance, 
concentrationn ratio and foreign entry. Model (c) uses data for the years 1991-97, since no competition data is available 
forr the year 1998. Heteroskedasticity-consistent standard errors are in parentheses. ** *  indicates significance at 1% 
level;; **  indicates significance at 5% level; * indicates significance at 10% level. 

Inn a third specification we add a variable that indicates whether the country has an 

explicitt deposit insurance scheme or not, and two variables that measure the 

concentrationn of the banking market and the foreign bank penetration. This specification 
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lookss at the combined effect of the macro-economic environment, the quality of the legal 

system,, the type of deposit insurance scheme, and the market structure of the country's 

bankingg sector, on the cost of deposit insurance. To indicate the type of deposit 

insurance,, we simply use a dummy variable that takes value one if the country has an 

explicitt deposit insurance scheme, and value zero if the country has en implicit deposit 

insurancee scheme. Nine countries of our sample of 14 countries have an explicit deposit 

insurancee scheme in place. The other five countries have implicit insurance schemes. We 

measuree the concentration of the banking market by the share of the three largest banks' 

assetss in total banking sector assets, and the foreign bank penetration by the share of 

foreignn bank assets in total banking sector assets. Since our measure of the quality of the 

legall  system, the law and order index, is highly correlated with GDP per capita with a 

correlationn of 0.80, we exclude the GDP per capita figure from the regression, and only 

includee the inflation rate to control for the macro-economic environment. We also add a 

constant,, year dummies, a dispersed ownership dummy, and the size of extended credit to 

thee model. The estimation results are presented in Table 5.8.c. 

Wee again find that the cost of deposit insurance of banks is lower in countries with 

loww inflation rates and sound quality and enforcement of laws. In addition we find that 

foreignn bank penetration reduces the cost of deposit insurance. The estimated regression 

coefficientss indicate that a 10 percent increase in the presence of foreign banks would 

reducee the cost of deposit insurance by 2 percent. We do, however, not find any impact 

onn the cost of deposit insurance from either the degree of bank concentration in the 

countryy or the type of deposit insurance scheme of the country in which the banks 

operate.. We also find again that widely held banks are less risky. 

Inn our sample, countries with explicit insurance are mostly highly developed. The 

correlationn between the explicit dummy variable and the law and order index is 0.51. 

Therefore,, any difference found between the impact of the existence of explicit insurance 

andd the existence of a good institutional environment on the cost of deposit insurance 

shouldd be interpreted with caution. Our findings do, however, suggest that it is not the 

typee of deposit insurance scheme that matters for the cost of deposit insurance, and the 

riskrisk of a banking system for that matter, but the overall quality and enforcement of rules. 

Thiss finding does not necessarily contradict Demirgiig-Kunt and Detragiache (1999) who 
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providee empirical evidence that explicit deposit insurance increases banking system 

vulnerabilityy in countries with weak institutional environments. 

Inn addition to moral hazard, explicit deposit insurance schemes can lead to 

problemss of a fiscal nature if the premiums that are actually charged to the banks are 

underpriced.. We therefore investigate whether the countries in our sample with explicit 

schemess underpriced deposit insurance by setting to low premiums. The official deposit 

insurancee premiums in the countries in our sample range from 0.0% to 0.72 % of insured 

deposits.. A comparison of the officially charged deposit insurance premiums and the 

estimatedd implicit cost of deposit insurance can be found in Table 5.9. 

Tablee 5.9: Risk-adjusted versus officially charged deposit insurance premiums 

Country Country RVRV (average 1991-98) Duan (average 1991-98) Officially Charged 

Argentina a 

Germany y 

Japan n 

Korea a 

Taiwan n 

US S 

31.36 6 
(66.09) ) 

0.18 8 
(0.51) ) 
12.43 3 

(70.00) ) 
36.60 0 

(89.10) ) 
1.34 4 

(2.22) ) 
0.40 0 

(1.44) ) 

17.81 1 
(58.43) ) 

6.17 7 
(17.20) ) 
13.91 1 

(55.33) ) 
20.13 3 

(45.67) ) 
3.81 1 

(10.41) ) 
0.63 3 

(2.71) ) 

36.0-72.00 (risk-based) 

3.0 0 

4.0 0 

5.0 0 

1.5 5 

0.0-27.00 (risk-based) 

Notes:Notes: For countries with explicit deposit insurance schemes the table reports the means of the implicit cost of deposit 
insurancee (with the standard deviations of the estimated insurance premiums across countries between brackets) over 
thee period 1991-98 calculated using both the Ronn and Verma (1986) (indicated by RV) and the Duan (1994, 2000) 
methodd (indicated by Duan), and the actually charged insurance premiums (all in basis points of deposits). The actually 
chargedd insurance premiums are from Demirgiic-Kunt and Tobaci (2000). Note that Korea had implicit deposit 
insurancee before the year 1996. 

Forr two countries with explicit deposit insurance schemes, namely Japan and 

Korea,, we find that the actually charged deposit insurance premiums are substantially 

lowerr than the average gross subsidies over the period 1991-98 from the model. The net 

subsidies,, however, do not differ statistically from zero at any reasonable level of 

significance.. We can therefore not conclude for countries in our sample with explicit 

depositt insurance schemes that the officially charged deposit insurance premiums were 

inadequate,, although some banks in our sample should probably have been charged 

higherr premiums to reflect their risks. 
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5.5.33 Forecasting Bank Distress 

Iff  the cost of deposit insurance is indeed closely related to the risk-taking of a bank, as we 

arguee in this paper, this proxy for bank risk should have predictive power in predicting 

bankk distress. As a first assessment of the information embedded in the cost of deposit 

insurancee as a proxy for bank risk, we compare the cost of deposit insurance of our 

samplee of banks in the year 1996 across countries to check whether this measure 

indicatedd which countries were at risk of a banking crisis. Only for Indonesia, Korea and 

Thailandd we find that for both estimation methods the average cost of deposit insurance 

estimatess in 1996 are significantly higher than zero in both economic and statistical 

terms.. Except for Malaysia, these are indeed the East Asian countries that experienced a 

bankingg crisis one year later. We thus find that the implicit cost of deposit insurance 

estimatess of 1996 rightly indicated banking problems in three out of the four East Asian 

countriess that experienced a banking crisis in 1997. 

Inn this section we will explore the ex ante power of the deposit insurance cost 

estimatess to forecast bank distress in more detail and on a bank-level using information 

onn actual bank distress. The year 1998 was characterised by government intervention in 

bankss across the East Asian region (see Table 5.10). We will analyse the link between 

bankk intervention and the cost of deposit insurance estimates before 1998 for our sample 

off  banks to assess the forecasting power of the our method to forecast bank problems. 

Tablee 5.10:Bank intervention in 1998 

CountryCountry Name of Intervened Banks 

Indonesiaa Bank Bali, Bank Danamon, Bank International Indonesia, Bank Lippo, Bank Niaga, Bank 
Tiaraa Asia 

Japann Long Term Credit Bank, Nippon Credit Bank 
Koreaa Cho Hung Bank, Chung Chong Bank, Dae Dong Bank, Dong Nam Bank, Hana Bank, Hanil 

Bank,, Housing and Commercial Bank, Kookmin Bank, Koram Bank, Korea First Bank, 
Kyungkii  Bank, Seoul Bank, Shinhan Bank 

Malaysiaa AMMB Holdings, RHB Capital 
Thailandd Bangkok Bank, Bangkok Bank of Commerce. Bangkok Metropolitan Bank, Bank of Asia, 

Bankk of Ayudhya, First Bangkok City Bank, Krung Thai Bank, Siam City Bank, Siam 
Commerciall  Bank, Union Bank of Bangkok, DBS Thai Danu Bank, Thai Farmers Bank, Thai 
Militaryy Bank 

Notes:Notes: Bank intervention includes closure, re-capitalisation, nationalisation, sale to foreigners and domestic take-overs 
off  banks. Only banks within our sample are included in the above list. Source: The World Bank. 
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Firstly,, we analyse whether the cost of deposit insurance is indeed higher for banks 

thatt are intervened. We regress the cost of deposit insurance in 1998 on the cost of 

depositt insurance in 1997 and add a dummy variable that indicates whether the bank was 

intervened.. The results are presented in Table 5.11. As expected, we find that the cost of 

depositt insurance is higher for intervened banks. With 91 bp, the effect is of economic 

significance.. Interestingly, we also find that the implicit deposit insurance premium for 

non-intervenedd banks, as measured by the Duan (1994, 2000) method, was not different 

inn 1998 from those in 1997. Although not reported in the table, the country effects for the 

intervenedd banks are insignificant. 

Tablee 5.11: Cost of deposit insurance and intervened banks 

RVRV Duan 
Constantt 35.56**  T Ï 2 

(16.47)) (4.67) 
Insurancee 1997 1.44* 1.04*** 

(0.87)) (0.17) 
Interventionn 572.82***  91.25*** 

(165.27)) (42.08) 
Adjusted-R22 0.282 0.393 
Obss [28 Ü? 
Notes:Notes: Dependent variable is the cost of" deposit insurance in basis points of total debt calculated using either the 
methodd of Ronn and Verma (1986) or the method of Duan (1994,2000) for the year 1998. Insurance 1997 is the cost of 
depositt insurance in basis points of total debt for the year 1997. Intervention is a dummy variable that takes value one if 
thee bank is intervened in 1998, and zero otherwise. Intervened can be closed, re-capitalised, nationalised, sold to 
foreigners,, or merged with another local financial institution. We estimate both models using OLS. Country dummies 
weree added, but are not reported. Heteroskedasticity-consistent standard errors are in parentheses. ** *  indicates 
significancee at 1% level; **  indicates significance at 5% level; * indicates significance at 10% level. 

Wee expect that banks with a high estimated cost of deposit insurance have a higher 

chancee to fail, because they are thought to take higher risks. To assess the power of the 

costt of deposit insurance estimate to forecast bank failure we estimate a model with a 

dummyy variable taking value one of the bank is intervened in 1998 as dependent variable 

andd the cost of deposit insurance in either 1996 or 1997 as dependent variable. 

Governmentss of some East Asian countries intervened more heavily into their banking 

sectorss than others in 1998. Malaysia, for example, allowed banks to continue to operate 

evenn though many banks were undercapitalised. On the other hand, all Thai banks in the 

samplee have been intervened in 1998. To control for differences in the level of 

interventionn we add country dummies to the model. We do not include a country dummy 

forr Thailand, since all Thai banks in the sample have been intervened, and for countries 

weree no banks have been intervened during 1998. We not only estimate the model using 
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OLS,, but also estimate both a Probit and a Logit model given the discrete nature of the 

dependentt variable. The results are presented in Table 5.12. 

Tablee 5.12: Predicting banking distress 

Panell  A 

Constant t 

Insurance e 

Indonesia a 

Japan n 

Korea a 

Malaysia a 

(Pseudo)-R2 2 

Obs s 

Panell  B 

Constant t 

Insurance e 

Indonesia a 

Japan n 

Korea a 

Malaysia a 

(Pseudo)-R2 2 

Obs s 

(a) ) 
RV RV 

0.089*** * 
(0.028) ) 
0.002** * 
(0.001) ) 
0.551*** * 
(0.167) ) 
-0.022 2 
(0.078) ) 
0.479*** * 
(0.116) ) 
0.113 3 
(0.139) ) 

0.288 8 
143 3 

0.131*** * 
(0.036) ) 
0.039* * 
(0.021) ) 
0.347 7 
(0.252) ) 
-0.027 7 
(0.080) ) 
0.368*** * 
(0.134) ) 
0.087 7 
(0.147) ) 

0.199 9 
138 8 

Duan Duan 

0.098*** * 
(0.032) ) 
0.0011*** * 
(0.0004) ) 
0.404 4 
(0.179) ) 
-0.037 7 
(0.077) ) 
0.488*** * 
(0.110) ) 
0.041 1 
(0.131) ) 

0.333 3 
143 3 

0.117*** * 
(0.036 6 
0.005*** * 
(0.001) ) 
0.622*** * 
(0.158) ) 
-0.013 3 
(0.080) ) 
0.414*** * 
(0.122) ) 
0.105 5 
(0.146) ) 

0.233 3 
138 8 

(b) ) 
RV RV 

-1.367*** * 
(0.170) ) 
0.005** * 
(0.002) ) 
1.686*** * 
(0,523) ) 
-0.030 0 
(0.421) ) 
1.485*** * 
(0.329) ) 
0.523 3 
(0.484) ) 

0.266 6 
143 3 

-1.153*** * 
(0.161) ) 
0.174 4 
(0.111) ) 
0.867 7 
(0.736) ) 
-0.103 3 
(0.419) ) 
1.065*** * 
(0.371) ) 
0.370 0 
(0.494) ) 

0.194 4 
138 8 

Duan Duan 

-1.869*** * 
(0.120) ) 
0.018*** * 
(0.003) ) 
-0.362 2 
(0.948) ) 
-0.341 1 
(0.458) ) 
1.552*** * 
(0.369) ) 
-0.614 4 
(0.489) ) 

0.463 3 
143 3 

-1.226*** * 
(00 176) 
0.024 4 
(0016) ) 
1.853*** * 
(00 505) 
-0.032 2 
(0,424) ) 
1.284*** * 
(0.345) ) 
0.461 1 
(0.497) ) 

0.222 2 
138 8 

(C) ) 

RV RV 

-2.255 5 
(0.313) ) 
0.009* * 
(0.005) ) 
2.759*** * 
(0.912) ) 
-0.129 9 
(0.811) ) 
2.438*** * 
(0.572) ) 
0.887 7 
(0.832) ) 

0.259 9 
143 3 

-1.900*** * 
(0.298) ) 
0.298 8 
(0.249) ) 
1.530 0 
(1.306) ) 
-0.247 7 
(0.800) ) 
1.753*** * 
(0.642) ) 
0.612 2 
(0.855) ) 

0.190 0 
138 8 

Duan Duan 

-3229*** * 
(0.436) ) 
0.032*** * 
(0.007) ) 
-0.078 8 
(1.953) ) 
-0.625 5 
(0.893) ) 
2.692*** * 
(0.691) ) 
-1.102 2 
(0.879) ) 

0.457 7 
143 3 

-2.052*** * 
(0.326) ) 
0.042 2 
(0.040) ) 
3.060*** * 
(0.862) ) 
-0.099 9 
(0.815) ) 
2.142*** * 
(0.576) ) 
0.799 9 
(0.866) ) 

0.219 9 
138 8 

Notes:Notes: Dependent variable is a dummy variable that takes value one if the bank is intervened in 1998. and zero 
otherwise.. Intervened can be closed, re-capitalised, nationalised, sold to foreigners, or merged with another local 
financiall  institution. Insurance is the cost of deposit insurance in basis points of total debt calculated using either the 
methodd of Ronn and Verma (1986) or Duan (1994, 2000). We have added country dummies for Indonesia, Japan, 
Koreaa and Malaysia. We estimate a Probit model. The models in panel A use gross subsidy data for the year 1997 and 
interventionn data for the year 1998; the models in panel B use gross subsidy data for the year 1996 and intervention 
dataa for the year 1998. Model (a) uses the OLS estimation method. Model (b) estimates a Probit model. Model (c) 
estimatess a Logit model. ** *  indicates significance at 1% level; **  indicates significance at 59c level; * indicates 
significancee at 10% level. 

Wee find that banks with high cost of deposit insurance in either 1996 or 1997 had a 

higherr chance to fail and/or be intervened in 1998 than banks with low cost of deposit 

insurance.. These results are supportive of our claim that the cost of deposit insurance 



BankingBanking Risk and Deposit Insurance 147 147 

measuree has some power in assessing the risks of banks and in forecasting bank distress. 

Thee results based upon the Duan (1994, 2000) method show that a 1 basis point increase 

inn the cost of deposit insurance during 1997 raises the likelihood of intervention in 1998 

byy roughly 1.8 percent according to the Probit model, and by 3.2 percent according to the 

Logitt model. In addition to Thailand, where the government intervened in all sampled 

banks,, we also find that Indonesia and Korea intervened more heavily in banks than other 

countries,, even when controlling for the cost of deposit insurance. 

5.66 Conclusions 

Wee have applied Ronn and Verma's (1986) and Duan's (1994, 2000) techniques to 

estimatee the cost of deposit insurance for a large number of banks in different countries. 

Wee have argued that a relatively high cost of deposit insurance is an indication that the 

bankk takes excessive risks. We can, therefore, use the cost of deposit insurance estimates 

too assess the relationship between risk taking behaviour of banks and their governance 

structure.. We find that the cost of deposit insurance is largest for banks with concentrated 

privatee ownership, especially for banks that are predominantly owned by either a single 

companyy or another financial institution, and to a lesser extent for state-owned or family-

ownedd banks. Banks with dispersed ownership, on the other hand, are found to engage 

intoo a relatively low degree of risk-taking. Banks with concentrated private ownership 

mightt have more access to the safety net not only because they are more risky, but also 

becausee they might have better connections. We also find that the cost of deposit 

insurancee tend to be higher for banks that are affiliated to a business group, that are small 

and/orr have high credit growth, and for banks in countries with low levels of GDP per 

capita,, high inflation rates, poor quality and enforcement of laws, and/or low foreign 

bankk penetration. Our findings support the view that existing governmental deposit 

insurancee schemes do not work properly, because they create moral hazard for banks, and 

suggestss that these incentive problems differ in magnitude between different types of 

banks,, in particular between banks that differ in governance structure. Finally, we find 

thatt measuring bank risk taking by estimating the cost of deposit insurance has some 

powerr in predicting bank failures. 
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Ourr findings suggest that a bank's risk-taking depends to a large extent on its 

institutionall  environment and its corporate governance structure. Banks that operate in an 

environmentt with weak institutions and are characterised by concentrated private 

ownershipp tend to take high risks. An important finding is that certain government-owned 

bankss take fewer risks than certain banks with concentrated private ownership. Although 

manyy authors favour private ownership of banks for reasons of economic efficiency (see, 

forr example, La Porta et a!., 2000), this result may suggest that government-ownership of 

bankss may be less detrimental to the stability of the financial system, especially in 

countriess with an underdeveloped financial system, than is often thought. The ultimate 

goal,, however, should be a financial system with dispersed private ownership of banks 

wheree both shareholders and depositors are protected by proper enforcement of prudent 

regulation. . 
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Annexx 5 

Derivationn of the relationship between equity and asset volatilit y 

Thee price of the bank's equity £, as a call depends on the value of the bank's assets V, 

E,=E(V„t)E,=E(V„t)  (A5.1) 

Applyingg Ito's Lemma to (A5.1) gives 

ÜE,ÜE, ,,r dE, , 1 d2E, , , 
dE.dE. =—LdV, +—^dt + T<*:dt 

'' dV, ' dt 2dV,2 

Sincee the last two terms are deterministic, we have 

(A5.2) ) 

Var Var 
'<flO O 

KÏKÏ  J 

'dV, 'dV, 
Var Var 

' rfO O 
(A5.3) ) 
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Equationn (A5.3) describes the relationship between the variance of the instantaneous 

returnn on equity Var 
dE. dE. 

andd the variance of the instantaneous return on assets 

II  dV l ( dE 
VarVar —'- . Let a\ = Var\ —' - | and <TJ = Var 

equityy and asset volatility can be described as 

V^ V^ 

'dv'dvl l 
<7FF = ~(T 

rrdV^ dV^ 

K v ,, J 
.. Then the relationship between 

(A5.4) ) 

Applyingg a Black and Scholes (1973) framework Merton (1977) shows that 

,EE "{^l +T ( r - ,) 

—'-- = <&(d,) with d, = ^ J , . We thus find that 

dV,dV, ' ' aJT^t 

aa = 
°°EEE, E, 

whichh is equation (5.4) in the text. 

(A5.5) ) 





Concludingg Remarks 

Economicc systems in developing countries often suffer from a number of imperfections, 

suchh as the existence of weak institutions, the lack of proper regulations and enforcement 

off  rules, and the absence of quality information. In such weak economic environments, 

adversee selection and moral hazard problems are widespread, because economic agents 

havee asymmetric information, and the incentives of different agents are not aligned. 

Financiall  intermediation in developing countries has been hampered by the 

existencee of these imperfections. The presence of adverse selection means that certain 

individualss may be left out of the financial intermediation process, or even that entire 

financiall  markets may fail to exist. Examples of moral hazard problems are the misuse of 

controll  rights by banks and bank owners, banks taking advantage of the existence of 

depositt insurance funds, and lending to insiders. 

Insiderr lending in particular has been a major cause of recent banking crises. In 

Chapterr 1, we have developed a model of insider lending, in which a borrower can give 

incentivess to a bank manager to misuse his right of control by extending a loan at 

favourablee rates to the borrower at the expense of the equity value of the bank. The 

modell  helps to explain why we often observe that insider loans occur to borrowing firms 

thatt are also large shareholders of the bank. The reason is that, although in principal 

everyy borrower could bribe the bank manager for insider loans, large shareholders have 

thee power to fire the bank manager, and will use this power if the bank manager extends 

insiderr loans to others. Therefore, a bank manager has a reason to favour large 

shareholderss if engaging in insider lending. We have also argued that insider lending is at 

thee expense of minority shareholders, whose equity in the bank decreases in value, and 

thee depositors, because of the increased possibility that the bank will fail. 

Too support the model we have looked at the relationships between Russian firms 

andd banks using a World Bank survey conducted in mid-1994. We have found evidence 

thatt Russian firms and banks engaged into insider lending on the basis of loan volume. 

Althoughh we find that firms that are major shareholders of banks get loans on preferential 

termss with respect to loan volume, we did not find any sign of insider lending on the 

basiss of interest rate levels. The reason for this might be that it is easier to hide fraudulent 
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lendingg behaviour towards outsiders if you juggle with the volume of a loan rather than 

withh the interest rate. 

Inn Russia, it is possible for industrial firms to own bank shares and for 

entrepreneurss to sit on the management board of banks. The model shows that such 

shareholderss on the management board of the bank need only to give a relatively small 

bribee to the bank manager to make him extend insider loans to the companies owned by 

thee shareholders, because they can threaten to fire the bank manager. They might even be 

ablee to appoint a friend as the new bank manager, in which case no bribe will be 

necessaryy at all. An obvious question is why Russia has allowed those large shareholders 

withh outside control of large firms on the management board of banks in the first place. 

Thee bank regulator could prevent the involvement of such shareholders in insider lending 

practicess simply by forbidding shareholders with outside links to be on the management 

boardd of banks. Besides political reasons, one good reason for allowing those 

shareholderss on the management board of banks is that these shareholders might have 

superiorr knowledge on particular industries which makes the monitoring of normal loans 

moree efficient. Hence, the regulator has to make a trade-off between having more 

experiencee on board or more insider lending. Also, this is some form of extreme 

relationshipp banking between the bank and a group of its firms. 

Inn Chapter 1, we have also proposed ways to limit insider lending in countries with 

severee moral hazard problems such as present-day Russia. Although Russia has some 

regulationss in place to limit the exposures of banks to related parties, those rules have 

remainedd largely ineffective, because regulators have been unable to enforce such rules, 

eitherr because of lack of information or imprudent behaviour. We propose to limit insider 

lendingg by either penalising bank managers if it is discovered that they have engaged in 

suchh malpractice, or by putting all bank managers on an equity incentive scheme. The 

advantagess of both proposals are that they are relatively cheap and easy to implement. 

Wee do, however, acknowledge that such instruments may not be completely effective in 

countriess like Russia, where the enforcement of contracts is poor, and where managerial 

behaviourr may not be strongly linked to the value of shares. 

Effortss to limit insider lending have also been a key ingredient of recent financial 

liberalisationn packages. Other financial liberalisation measures have included the 

liberalisationn of interest rates, the removal of entry barriers, the lowering of reserve 
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requirements,, the lifting of credit controls, and the abolishment of subsidised credit 

programs.. In general, such financial liberalisation measures have been received 

positively,, especially by those firms that did not benefit from the subsidised credit 

programs.. In many countries, small firms have also favoured these new policies, because 

theyy had most problems to get financing when the financial system was repressed. 

Inn Chapter 3, we show for a large number of developing countries that financial 

liberalisationn reduces the imperfections faced by firms dealing with financial markets. 

Firm'ss investment becomes less dependent on its financial leverage. Furthermore, we 

findd that financial liberalisation affects small and large firms differently. Before financial 

liberalisationn takes place, small firms are found to be much more financially constrained 

thann large firms. Financial liberalisation then relaxes the external financing constraints 

forr small firms, but has littl e impact on the financing constraints of large firms. 

Eventually,, the difference between large and small firms disappears. It seems that only 

smalll  firms in developing countries gain from financial liberalisation. We hypothesise 

thatt in many developing countries large firms had access to preferential directed credit 

duringg the period before financial liberalisation. This form of favouritism is likely to 

disappearr during financial liberalisation. In the case of large firms, the efficiency benefits 

off  financial liberalisation thus seem to be offset by the adverse effects of loosing access 

too preferential credit. Another explanation is that large firms might suffer less from 

informationall  asymmetries, and thus have better access to credit in general. We also find 

thatt countries that have made substantial progress in liberalising their financial sector 

havee shown dramatic improvements in their political climate as well. Successful financial 

liberalisationn seems to require both the political will and ability to stop the preferential 

treatmentt of well-connected firms, firms that often tend to be large. 

Ass a special case of financial liberalisation, we have looked at the Republic of 

Korea,, where, in order to support small and medium-sized enterprises, the government 

nott only abolished the old government directed credit program that supported large 

companies,, but also introduced special measures aimed at providing the necessary 

externall  financing for small and medium-sized enterprises (SMEs). In 1987, the 

governmentt directly improved the access to funds of SMEs by imposing minimum credit 

targetss for SMEs on banks, and raised financing constraints for large and chaebol-

affiliatedd firms by introducing credit control criteria. In Chapter 4, we have assessed the 
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financingg constraints of Korean firms during the period 1991-97 during which the SME 

supportt program was fully operational. We find that Korean firms in general suffered 

fromm informational asymmetries and severe financing constraints during this period. 

Thesee imperfections, however, seem to differ across firms. Large and/or chaebol-

affiliatedd firms tend to face the largest financing constraints. We also find some evidence 

thatt firms with concentrated ownership are more financially constrained than firms with 

dispersedd ownership. These findings suggest that the government's change in focus 

towardss small and medium-sized enterprises, firms that are often independent, has been 

successfull  in the sense that it has led to an improved access to funds for SMEs. 

Fromm the recent turmoil in financial markets we have learned that financial 

liberalisationn packages need to include measures aimed at introducing prudential 

regulation.. Without a proper regulatory framework in place, many policies aimed at 

reducingg financial market imperfections, such as policies aimed at limiting insider 

lendingg practices, will be ineffective. The recent financial crises have also shown the 

urgentt need for policymakers and market participants to improve upon our currently 

availablee set of tools to assess the risk of a bank. At the onset of the recent financial 

crisess in East Asia, for example, most bank analysts and rating agencies were unaware of 

thee true risks that were underlying most of the banks in the region. 

Inn Chapter 5, we propose a way to measure the risk of a bank that could easily be 

implementedd widely and is based upon market information on the bank. We argue that 

thee degree of risk-taking of a bank is related to the implicit cost to insure the deposits of 

thatt bank. The cost of deposit insurance can be calculated by applying a technique that 

modelss deposit insurance as a put option on the bank's assets. We calculate these 

insurancee premiums for a large sample of banks to assess the relationship between risk 

takingg behaviour of banks and certain bank characteristics. We find that the cost of 

depositt insurance is higher for banks with concentrated ownership, that are affiliated to a 

businesss group, that are small, and/or have high credit growth, and for banks in countries 

withh low levels of GDP per capita, high inflation rates, and/or poor quality and 

enforcementt of the legal systems. These findings suggest that moral hazard behaviour of 

aa bank depends on its institutional environment and its corporate governance structure. 

Wee also present a matrix that shows estimates of the cost of deposit insurance for a range 

off  given combinations of equity volatilities and equity-to-deposit ratios. These figures 
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couldd be used as input to an early warning system of both individual and systemic 

bankingg problems. 
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Samenvattingg (Summary in Dutch) 

Financiëlee dienstverlening in ontwikkelingslanden wordt dikwijl s bemoeilijkt door een 

onderontwikkeldd financieel systeem, hetgeen in het algemeen kan worden gekenmerkt 

doorr een schaars aanbod van kredieten, een beperkt aanbod van financiële produkten, en 

eenn misallocatie van kredieten. Het gevolg van het tekort aan kredietgelden is dat 

winstgevendee projecten mogelijk niet worden gefinancierd, althans niet in het normale 

circuit.. De geringe keuze aan financiële produkten betekent dikwijl s dat derivaten en 

lange-termijnn investeringsprodukten ontbreken, dat het officieel niet mogelijk is te 

investerenn in het buitenland, en dat lokale financiële markten niet liquide zijn. De 

allocatiee van kredietgelden is dikwijl s sub-optimaal in de zin dat verliesgevende 

projectenn worden gefinancierd, dat leningen geconcentreerd zijn rondom een handvol 

schuldenaars,, of dat bankleningen worden verstrekt aan relaties van de bank tegen 

gunstigee termen. Financiële dienstverleners in een dergelijk systeem zijn dikwijl s niet erg 

efficiëntt en zijn vaak geneigd tot het nemen van buitensporige risico's. Deze imperfecties 

zijnn het resultaat van een aantal onderliggende factoren. 

Dee voornaamste distortie van het financiële systeem in de meeste 

ontwikkelingslandenn wordt veroorzaakt door overheidsinterventie. Financiële systemen 

inn dergelijke landen hebben dikwijl s geen kans gezien zich te ontwikkelen vanwege een 

reekss overheidsmaatregelen, die erop gericht zijn de rente aangeboden door banken op 

spaarrekeningenn erg laag te houden. Dergelijke maatregelen kunnen grotendeels worden 

verklaardd vanuit een overheidsfinancieringsoptiek. De overheid in deze landen mist 

dikwijl ss de directe fiscale middelen om de ontwikkeling van de economie te stimuleren, 

enn gebruikt het financieel systeem op twee manieren om haar ontwikkelingsuitgaven te 

financieren.. Ten eerste kan de overheid een extra vraag te weeg brengen voor 

overheidspapierr door het bankwezen forse reserve- en liquiditeitsvereisten op te leggen. 

Dee overheid kan aldus haar extra uitgaven financieren door extra overheidspapier uit te 

geven.. Ten tweede kan de overheid een overschot creëren voor de vraag naar 

geldkredietenn door de rente laag te houden door middel van het opleggen van een 

renteplafondd voor geldleningen. Vervolgens kan de overheid eisen dat het bankwezen een 

gedeeltee van haar kredietaanbod beschikbaar maakt voor bepaalde sectoren in de 

economiee waar de overheid prioriteit aan stelt. 
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Anderee factoren die bijdragen aan de imperfecties van financiële systemen in 

ontwikkelingslandenn zijn een zwak "corporate governance" systeem, een onvolmaakt 

rechts-- en wetsysteem, en een gebrek aan informatie van goede kwaliteit. Een zwak 

"corporatee governance" systeem is in de meeste landen het resultaat van het feit dat de 

overheidd en industriële conglomeraten vaak grootaandeelhouders zijn van banken. 

Ontwikkelingslandenn worden veelal geadviseerd door Westerse overheden en 

internationalee organisaties om de financiële sectoren in hun land te liberaliseren met het 

oogg op het verbeteren van hun financiële systemen. Het doel van dergelijke 

liberaliseringenn zou een efficiënte en eerlijke allocatie van middelen moeten zijn. De 

verwijderingg van restricties, zoals regels die het moeilijk maken voor een buitenstaander 

omm de concurrentie aan te gaan met bedrijven in een gevestigde sector ("entry barriers"), 

dee verkleining van de vereisten jegens banken om reserves aan te houden voor ingelegde 

gelden,, de verwijdering van renteplafonds, en de afschaffing van discriminerende 

overheidssubsidiess in de vorm van goedkope leningen richting bepaalde bedrijven, zijn 

derhalvee noodzakelijke ingrediënten van een liberaliseringspakket. Om de kans op succes 

tee vergroten, is het noodzakelijk dat financiële liberalisering zowel de privatisering van 

staatsbankenn omvat, zodat de "corporate governance" van banken verbetert, als de 

introductiee van juiste regelgeving met betrekking tot het bankwezen en een goede 

uitvoeringg daarvan. 

Ditt boek bevat een verzameling van verhandelingen over financiële dienstverlening 

inn ontwikkelingslanden, en de problemen die daarmee gepaard gaan. In Hoofdstuk 1 

bestuderenn we hoe zwakke "corporate governance" structuren and een inadequate 

uitvoeringg van de regelgeving met betrekking tot banken kan leiden tot het veelvuldig 

gebruikk van leningen verstrekt aan connecties tegen gunstige termen. Wij ontwikkelen 

eenn model waarin een mogelijke schuldenaar een bankmedewerker kan overhalen 

misbruikk te maken van zijn machtspositie om een lening te verstrekken tegen gunstige 

termen.. Het model maakt duidelijk waarom dergelijke leningen vaak worden verstrekt 

aann schuldenaars die ook een groot eigendomsbelang hebben in de bank. De reden 

hiervoorr is dat, alhoewel elke potentiële schuldenaar in principe de bankmedewerker kan 

omkopenn om een lening tegen gunstige termen te krijgen, grootaandeelhouders van de 

bankk de macht hebben om via het gebruik van hun stemrecht de desbetreffende 

bankmedewerkerr te ontslaan. Het is vanzelfsprekend dat grootaandeelhouders hun macht 
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zullenn uitoefenen ter voorkoming van het verstrekken van leningen tegen gunstige termen 

aann derden, aangezien dergelijke leningen ten koste zouden gaan van de waarde van hun 

aandelenn in de bank. Daarom is een bankdirecteur die zich laat overhalen tot het aangaan 

vann leningen tegen gunstige termen geneigd de voorkeur te geven aan 

grootaandeelhouderss van de bank. We gebruiken gegevens verzameld door de 

Wereldbankk door middel van het voorleggen van vragenlijsten aan een groot aantal 

Russischee bedrijven om bewijsmateriaal te vinden voor het model. We vinden dat 

Russichee bedrijven en banken op grote schaal leningen tegen gunstige termen aangingen 

mett hun grootaandeelhouders op basis van het volume van de verstrekte leningen, dat wil 

zeggen,, grootaandeelhouders van banken verkregen relatief grotere leningen. We laten 

zienn dat de invoering van prestatiegerichte salarispakketten voor bankdirecteuren een 

effectieff  middel kan zijn ten einde het gebruik van dergelijke leningen te verminderen. 

Wee onderzoeken tevens of de financiële liberaliseringsmaatregelen die erop gericht 

zijnn om een adequate regelgeving in te voeren voor het bankwezen, om 

overheidssubsidiess in de vorm van goedkope leningen af te schaffen, en om "corporate 

governance""  van banken te verbeteren door middel van het privatiseren van staatsbanken, 

werkelijkk hebben geleid tot een meer gebalanceerde verdeling van kredietmiddelen. 

Hoofdstukk 2 geeft een overzicht van de academische literatuur met betrekking tot het 

schattenn van de restricties die bedrijven ondervinden jegens de externe financiering van 

hunn investeringen. Dit hoofdstuk presenteert tevens een model dat het investeringsgedrag 

vann bedrijven poogt te beschrijven. We gebruiken dit model in de hoofdstukken 3 en 4 

omm het effect te bepalen van de recente, financiële liberaliseringsmaatregelen in 

ontwikkelingslandenn op de financieringsrestricties van bedrijven in deze landen. 

Hoofdstukk 2 beschrijft tevens de econometrische technieken die we toepassen om de 

verschillendee specificaties van het investeringsmodel te schatten. 

Inn Hoofdstuk 3 onderzoeken we of financiële liberalisering het gemakkelijker 

maaktt voor bedrijven om zich te financieren. Daartoe gebruiken we informatie over een 

groott aantal bedrijven in dertien ontwikkelingslanden. De onderzoeksresultaten geven 

aann dat liberalisering een verschillend effect heeft ten aanzien van kleine en grote 

bedrijven.. De financieringsrestricties van kleine bedrijven zijn veelal hoog voor aanvang 

vann het liberaliseringsproces, maar worden lager naarmate de liberalisering vordert. In 

anderee woorden, kleine bedrijven profiteren meestal van een verbetering in het aanbod 
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vann kredietgelden. De financieringsrestricties van grote bedrijven daarentegen zijn laag 

zowell  voor als na de doorvoering van financiële liberaliseringsmaatregelen. Het verschil 

datt aanvankelijk bestaat tussen grote en kleine bedrijven verdwijnt aldus naarmate de tijd 

vordert.. We vinden ook dat financiële liberalisering de imperfecties van de financiële 

marktenn verkleint, in het bijzonder de informatieproblemen van bankiers omtrent het 

uiteindelijkk gebruik door bedrijven van reeds verstrekte leningen. Het resultaat dat 

financiëlee liberalisering weinig effect heeft op de financieringsrestricties van grote 

bedrijvenn kan mogelijk verklaard worden door het feit dat deze bedrijven in veel 

ontwikkelingslandenn toegang hadden tot door de overheid gesubsidieerde kredieten 

gedurendee de periode voor de aanvang van de liberalisering. 

Inn Hoofdstuk 4 passen we de technieken die beschreven zijn in Hoofdstuk 2 toe op 

Korea.. Het Koreaans financieel systeem verdient een aparte studie vanwege de 

nadrukkelijkee overheidsbemoeienissen en het chronisch tekort aan kredietgelden. De 

overheidd in Korea heeft sinds de jaren zestig de financiering van grote bedrijven 

gesteund,, bedrijven die via onderlinge banden veelal georganiseerd zijn als een 

zogenaamdee chaebol. De overheid veranderde echter haar strategie ten aanzien van 

gesubsidieerdee kredieten tegen het einde van de jaren tachtig ten gunste van kleine en 

middelgrotee ondernemeningen. Wij proberen het effect vast te stellen van deze 

veranderingg in de strategie van de overheid op de financieringsrestricties van 

verschillendee soorten Koreaanse bedrijven. Als resultaten vinden we dat Koreaanse 

bedrijvenn over het algemeen lijden onder asymmetrische informatieproblemen en enorme 

financieringsrestrictiess gedurende de jaren negentig, maar dat deze imperfecties 

verschillenn per bedrijf. Onze resultaten ondersteunen de gedachte dat de verandering van 

dee overheidsstrategie omtrent kleine en middelgrote ondernemingen een succes is 

geweestt in de zin dat het de financienngsrestricities van dit doort bedrijven heeft 

verlaagd.. De resultaten tonen ook enige aanwijzingen die erop duiden dat bedrijven met 

eenn geconcentreerd eigendom hogere financieringsrestrcties ondervinden dan bedrijven 

waarvann de eigendomsbelangen rijkelijk zijn verspreid. 

Vann de recente problemen van de financiële systemen in Oost-Azië hebben we 

echterr geleerd dat een geliberaliseerd financieel systeem grote risico's teweeg kan 

brengenn als geen juiste uitvoering van de regelgeving omtrent het bankwezen wordt 

ingevoerd.. Teneinde een volgende crisis te proberen voorkomen is het van essentieel 
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belangg een beter inzicht te krijgen in de risico's die banken aangaan. Hoofdstuk 5 stelt 

eenn methode voor om het risico van een bank te meten. Deze methodologie zou in 

principee kunnen worden gebruikt als onderdeel van een alarmsysteem jegens toekomstige 

problemenn in de financiële sector van een bepaald land. Hoofdstuk 5 begint met aan te 

tonenn dat het bestaan van een door de overheid gesponsord verzekeringssysteem voor 

spaartegoedenn de kans vergroot dat banken buitensporig risico's nemen, met name in 

landenn waar economische instellingen zwak zijn. We bestuderen vervolgens of dusdanig 

gedrag,, dat bekendstaat als "moral hazard behaviour", onderling verschilt tussen 

verschillendee soorten banken. We beredeneren dat het risico dat een bank neemt 

gerelateerdd is aan de hoogte van de bruto subsidies die impliciet worden verleend aan 

bankenn door het veiligheidsnet waarmee de overheid de financiële gezondheid van het 

banksysteemm waarborgt. Deze subsidies kunnen worden berekend door toepassing van 

eenn techniek die het verzekeren van spaartegoeden modeleert als een put optie op de 

activaa van de bank. We berekenen deze verzekeringspremies voor een groot aantal 

bankenn om de relatie vast te stellen tussen het risicogedrag van banken en bepaalde 

bankkarakteristieken.. Als resultaten vinden we dat de verzekeringskosten hoger zijn voor 

bankenn met geconcentreerd eigendom, voor banken die sterke banden hebben met of 

onderdeell  uitmaken van een ondernemingsconcern, voor kleine banken, voor banken die 

eenn hoge groei hebben laten zien in door hun verstrekte leningen, en voor banken in 

landenn met een laag bruto nationaal produkt per hoofd van de bevolking, hoge inflatie, 

en/off  landen waar de regelgeving van slechte kwaliteit is en slecht wordt uitgevoerd. 

Dezee resultaten wijzen erop dat "moral hazard" gedrag van een bepaalde bank afhangt 

vann de institutionele omgeving en de "corporate governance" structuur waarin ze 

opereert. . 
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financialfinancial intermediation in developing countries often suffers from wrong incentives 
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tions.. The final essay proposes a methodology to measure bank risk-taking. This 
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signall  future vulnerabilities of a country's financial sector. 
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