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ChapterChapter 5 

THEE EFFECT OF IMMIGRATIO N ON EARNINGS. 
THEE UNITED KINGDOM 

'' This Chapter is based on work carried out during a visit to the ECASS at the University of Essex, 
;; supported by the European Commission Training and Mobility of Researchers-Access to Large 
:: Scale Facilities Programme. 
;; Data has been made available by the Office for National Statistics through the Data Archive and [ 
'..'.. has been used by permission. Neither the ONS nor the Data Archive bears any responsibility for 
'' the analysis or interpretation of the data reported here. 

Commentss from Richard Berthoud, Stephen Drinkwater, Stephen Wheatley Price and 
participantss of the Monday afternoon seminar at the Institute for Social and Economic Research at 

'' the University of Essex are gratefully acknowledged 

5.11 Introductio n 
Unlikee other Western European countries, the United Kingdom has directly recruited 

onlyy a small minority of immigrants. Immigration policies have been designed to 

restrictt immigration flows from former British colonies and dominions. However, these 

restrictivee policies have not always been successful in reaching their objectives. 

Immigrationn from Caribbean countries and South Asia has increased considerably. Later 

immigrationimmigration of non-Whites continued in the form of family reunification. Additionally, 

aa large number of professional workers, who typically do not settle permanently, have 

beenn allowed entry, and the immigration of low skilled workers from Southern Europe 

increasedd after free mobility of persons within the European Community was allowed 

(Wheatleyy Price, 2000). 

Inn the UK, the labour market position of ethnic minorities is investigated in several 

studies.. Research on ethnic minorities is mainly focussed on the documentation of the 

disadvantagedd position of ethnic minorities in the labour market. The major concern has 

beenn on discrimination, differences in earnings and unemployment rates of native and 

ethnicc minority labour forces. It has been shown that members of ethnic minority groups 

aree more frequently unemployed and that they earn less than natives with similar 

observedd socio-economic and individual characteristics (Blackaby et al., 1998, 1999a, 

1999b;; Bell, 1997; Berthoud, 1998; Shields and Wheatley Price, 1998). The gap 
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betweenn unemployment and the wages of natives and ethnic minorities is explained by 

thee lack of relevant schooling and experience in the British labour market and 

unexplainablee factors, which are partly referred to as discrimination practices (Moodod 

ett al, 1997). The labour market position of ethnic minorities is studied only from the 

supplyy side. No research has been conducted to study the impact of immigration on the 

labourr market or the reaction of the British labour market to ethnic minorities. The poor 

labourr market position of ethnic minorities and the increasing fear of the native 

populationn of being flooded by immigrants generate a strong basis to investigate the 

interactionn between the native and the ethnic minority labour force in the UK. The 

objectivee of this chapter is to study the extent of labour market competition between 

ethnicc minorities and White workers using data from the four waves of the 1997 

QuarterlyQuarterly Labour Force Survey, which are aggregated into a single data set. The 

empiricall  analysis is based on the theoretical framework discussed in Chapter 3. The 

Whitee labour force is disaggregated into six categories: manual versus non-manual 

workerss at low, medium and high skill levels. For the estimation of ethnic minority 

earnings,, the minority sample is disaggregated into four main groups distinguished by 

ethnicc origin: Black, Indian, Pakistani and Mixed. To estimate the production 

technology,, Black and Pakistani are aggregated into a single group, as are the Indian 

andd Mixed categories. This is done in order to have a reasonable number of 

observationss for the statistical analysis. 

Inn Section 5.2, a short history of migration to the UK is presented. Section 5.3 gives an 

overvieww of the data and a discussion of descriptive statistics for selected variables. 

Sectionn 5.4 presents reduced-form estimations of the wage elasticities with respect to 

thee supply of ethnic minority labour. The absorption capacity of the British labour 

markett is approximated in Section 5.5 by studying partial elasticities of 

complementarityy among various types of labour. Conclusions are presented in Section 

5.6. . 

5.22 Immigratio n Experience of the UK 

Thee United Kingdom has traditionally been an important source of migration flows. The 

vastt majority of British emigrants have gone to English-speaking countries in the New 

World.. In recent years the United Kingdom has become characterised as a country of 
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nett immigration'. Immigration flows from the Commonwealth countries and Pakistan 

havee played a crucial role in that process. In addition, immigration flows originating in 

non-Englishh speaking countries, most recently refugees from Eastern Europe and other 

politicallyy unstable countries have increased even more in the nineties. 

Tablee 5.1 shows net immigration and emigration flows by origin and country of 

destination.. Whereas the New World seems to be a destination for British emigrants, 

Southh East Asian, African and Caribbean Commonwealth countries have traditionally 

generatedd immigration flows into the UK. The EU countries, New Zealand and South 

Africaa have switched from being destination countries to source countries. Non-EU 

Europeann countries have retained their earlier position as immigration countries 

betweenn 1985 and 1994. This may be due to the enlargement of EU borders since 1981. 

Inn 1991 the total stock of non-British people numbered nearly four million making up 

7.4%% of the UK population. Nearly three million people from this population belonged 

too an ethnic minority group (5.5% of the total population) of whom the majority was 

bornn outside the UK (Shields and Wheatley Price, 1999). 

Althoughh Irish immigrants have formed the largest non-British group in the UK 

(Wheatleyy Price, 2000 and Halpin, 1997), both immigration policy and research on 

immigrationn in the UK have been concerned particularly with non-White immigrants 

andd their descendants. This is partly related to the fact that White immigrants have 

relativelyy better labour market positions than those that are non-White. However, the 

disadvantagedd labour market position does not explain the focus on non-White 

immigrants.. Chinese and Indian people, for example, do very well in the labour market 

butt have nonetheless received much attention from policy makers and researchers. This 

mayy be explained by UK immigration policies. Hatton and Wheatley Price (1998) state 

thatt UK immigration policies have been driven by political concerns. Behind the 

developmentt of British immigration policies, the UK government has been concerned 

aboutt domestic racial relations and British perceptions concerning the ability and 

willingnesss of immigrants from different ethnic origin to assimilate into British society. 

Economicc considerations have therefore played a minor role in determining restrictive 

immigrationn policies. 

'' Hatton and Wheatley Price (1998) provides an extensive discussion on the migration to an from the 
Unitedd Kingdom. 



112 2 CHAPTERR 5 

Tablee 5.1. UK Net Migration by Country 

Commonwealthh and Pakistan 

Australia a 

Canada a 
Neww Zealand 
Southh Africa 
Otherr African Commonwealth 
Bangladesh,, India, Sri Lanka 

II  Pakistan 
Caribbeann Commonwealth 
Otherr Commonwealth 

,, Foreign 

Europeann Union 
Restt of Europe 
Unitedd States 
Restt of America 

Middlee East 
Otherr Foreign 

1965-74 4 

-507.6 6 

-259.3 3 
-80.5 5 
-114.7 7 
+73.4 4 

++ 117.4 

--
++ 12.8* 
+66.1 1 

-2.8 8 
+20.9 9 
-29.6 6 
+6.5 5 
0.0 0 

--
-32.4 4 

1975-84 4 

- Ï469 9 

-121.1 1 
-17.2 2 
-19.9 9 
+46.6 6 

++ 117.1 
+99.6 6 
+7.7 7 

+32.2 2 

+23.6** * 
-29.0** * 
-102.5 5 

-2.0 0 

-89.2* * 
+31.2 2 
-89.22 | 

1985-94 4 

-ÏÏ5.00 ! 

-32.6 6 
+28.3 3 
+52.0 0 
+58.4 4 
+90.5 5 
+64.5 5 
++ 1.2 

+27.9 9 

+63.6 6 
+22.22 i 
-63.1 1 
-6.1 1 

-10.0 0 
+51.0 0 
-79.2 2 

Source:: Hatton and Wheatley Price (1998) 
Notes:: Average annual net migration in thousands. 
(+)) represents net immigration. (-) denotes net emigration. * Includes West Indies only 
***  Includes EU countries before 1981 enlargement. * Covers only the years 1976-84 

Previouss research on immigrants in the UK has focussed mainly on explaining the 

disadvantagedd position of ethnic minorities with respect to earnings and (un-

employmentt prospect2. Blackaby et al. (1997) study male and female unemployment 

differencess across ethnic minorities. They emphasise characteristic differences among 

foreign-- and native-born ethnic minorities in the UK and conclude that non-White 

ethnicc minorities born in the UK are not that bad off. Blackaby et al. (1999) suggest that 

differencess in unemployment across ethnic minorities are not simply a result of 

discrimination.. They take Indian and Pakistani groups as reference group to eliminate a 

possiblee impact of religion since Indians are predominantly non-Muslim and the 

Pakistanii  groups are predominantly Muslim. The authors conclude that the relatively 

highh unemployment rate among the individuals in the second group is due to their less 

favourablee characteristics. Wheatley Price (2000) finds a large disadvantage with 

respectt to initial employment for male immigrants that are recent arrivals. However, the 

Hattonn and Wheatley Price (1998) give a detailed survey of immigration policy and previous studies. 
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employmentt rate for White immigrants rapidly increases over the first five years in the 

UK.. In contrast, the employment rate of non-White immigrants increases over 20 years 

butt it never attains the employment level of native-born men. The findings of Hatton 

andd Wheatley Price (1998) confirm this result. 

Belll  (1997) fmds a relatively disadvantaged earnings profile for blacks. However, this 

disadvantagee is reduced as the duration of stay in UK increases. In other words, 

location-specificc human capital increases with the length of residence in the UK. Lower 

earningss refer to the lack of relevant human capital (i.e. education, experience, etc.). 

Humann capital obtained abroad is appreciated less than that obtained in the UK although 

thiss varies greatly across countries. Shields and Wheatley Price (1998) report a lower 

returnn to schooling obtained in the UK for most immigrant groups. Conditional on 

Englishh being their first language, only the educational returns of UK born non-Whites 

andd White immigrants are comparable to those of native-born Whites. Additionally, 

experiencee obtained in the UK is more beneficial than experience abroad. However, 

Irishh and non-White immigrants do not receive any reward from experience obtained in 

theirr country of origin while foreign experience of White immigrants is appreciated 

moree than their potential UK experience. Language is a typical form of location-specific 

humann capital that has a large impact on the labour market performance of immigrants. 

Indeed,, Shields and Wheatley Price (1999) find, not surprisingly, that fluency in English 

considerablyy improves the labour market performance of immigrants and increases their 

meann hourly wage by about 20 per cent. 

Ass reported in the next section, ethnic minorities are concentrated in certain urban areas. 

Livingg in ethnic enclaves adversely affects human capital accumulation such as 

becomingg proficient in the English language (Shields and Wheatley Price, 1999) and 

consequentlyy reduces labour market performance of immigrants residing in these areas. 

Clarkk and Drinkwater (1999) find that in areas with a high degree of ethnic 

concentrationn self-employment among ethnic minorities is low and unemployment is 

high.. They argue that the poor economic performance of ethnic minorities is related to 

thee concentration of ethnic minorities in certain parts of urban areas. 

Itt becomes clear from previous studies that not all of the labour market disadvantages 

experiencedd by ethnic minorities can be explained by observable individual 

characteristics.. Additionally, perceptions about the transferability of foreign human 

capitall  are most likely subjective in practice. Entering of relevant institutional bodies 
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suchh as schools and employment agencies, which allow and stimulate the accumulation 

off  location-specific human capital, is a dynamic process. Establishment of these 

institutionss may be discouraged or resisted. Similarly, empirical results suggest a certain 

levell  of resistance in the labour market against ethnic minorities. That resistance is 

substantiatedd from the viewpoint of lack of information and the fear of possible 

competitionn between native and ethnic minority labour. However, until now there has 

beenn no information as to the degree which immigration increases competition faced by 

UKK natives in the labour market. This study examines the extent of UK labour market 

competitionn among White and ethnic minority workers for the first time. 

5.33 The Data 

Fourr waves of the Quarterly Labour Force Survey (LFS), Spring 1997, Summer 1997, 

Autumnn 1997, and Winter 1998 are pooled together for this study because separate 

wavess do not provide a sufficient number of observations for the statistical analysis 

conductedd in this chapter. Taking into account the longiditunal aspect of the LFS, each 

respondentt is allowed to enter the sample once. Among all respondents, the population 

agedd 16-64 is used for the descriptive analysis while only employees are selected for 

furtherr estimations. People who are self-employed, participating in a government 

trainingg programme, and doing unpaid family work are excluded from the survey. 

Employeess are divided into five main categories on the basis of their ethnic 

background3.. Firstly, Black, Indian, Pakistani/Bangladeshi and Mixed/Other origins are 

selectedd using the definition used in the Census of Population. The rest of population is 

definedd as White. Hereafter, the sample of Pakistani/Bangladeshi and Mixed/Other are 

referredd to as Pakistani and Mixed, respectively. The samples of ethnic minority groups 

coverr both British- and foreign-born persons. 

Tablee 5.2 presents the descriptive statistics of selected variables concerning the four 

ethnicc minority groups and White population. It can easily be seen that the ethnic 

minorityy population, especially Pakistani, is younger than the White population. More 

33 The four ethnic minority groups are disaggregated according to their ethnic origin designation defined 
byy the Census of Population. Ethnic origin is based on a respondent's own assessment rather than 
birthplacee of respondent or their parents. The name of this variable is ETHNICA in the Labour Force 
Survey. . 
44 Black is a pool of Caribbean, African and Mixed Black workers. Indian covers workers from India. 
PakistaniPakistani is a pool of Pakistani and Bangladeshi workers. Mixed is a pool of Chinese, Asian (non-mixed), 
otherr (non-mixed) and other (mixed) workers. 
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thann 50% of the Black and 43% of the Mixed groups are single. In contrast, less than 

30%% of both the Indian and Pakistani is single and more than 60 percent of these groups 

aree married. The participation rate among ethnic minority groups for both women and 

menn is lower than that among Whites. Especially Pakistani, Indian and Mixed 

participatee in the labour market less frequently. The unemployment rate among Black 

andd Pakistani is, on average, the highest. However, the unemployment gap between 

Whitee and the last three ethnic groups is considerably larger for men than for women 

(exceptt Black women). A relatively large share of Indian people is self-employed. The 

averageaverage weekly earnings of the employed labour force vary widely among the five 

samples.. Indian employees earn the highest net wages in a week, about £231. A large 

standardd deviation for the mean net weekly earnings of Indian workers indicates a large 

variationn in the earnings of this group. In terms of level of earnings, Indian workers are 

followedd by Mixed (£212), White (£206) and Black (£193). Pakistani have the lowest 

averageaverage weekly earnings (£ 154). The same order of succession can be observed in the 

numberr of mean working hours. However, the picture is different when looking at 

experiencee and tenure. On average, Whites have relatively high potential experience and 

theyy work much longer for a same employer than ethnic minorities. Black and Indian 

workerss have similar dispersion in experience and tenure, as do Pakistani and Mixed. 

Thee skill distribution across the groups differs strongly as well. Almost three-quarters of 

Pakistanii  workers are low skilled. Indian workers possess, on average, the highest skill 

level,, followed by Mixed, Black, White and Pakistani. Temporary jobs seem to be more 

popularr for ethnic minorities than for Whites. Indian and Pakistani workers are more 

oftenn employed in the public sector than other ethnic minorities or Whites. A relatively 

largee proportion of Indian and Mixed is employed in non-manual and professional jobs. 

Thee distribution of ethnic minorities over regions differs fundamentally from Whites. 

Blackk people tend to live in the West Midlands and in Inner and Outer London. Indian 

peoplee are concentrated mainly in the East Midlands, West Midland and Outer London. 

Pakistanii  people are concentrated in Greater Manchester, West York, West Midlands, 

andd Inner and Outer London. People from category Mixed are concentrated around 

Londonn and the Southeast. In addition, the differences in industry of employment across 

groupss are notable: ethnic minorities are concentrated in manufacturing, wholesale 

industries,, hotels, transport, real estate and health. Although these summary statistics 

aree only suggestive, they provide a useful background for the empirical results 

presentedd in the following part of this chapter. 
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Tablee 5.2. Descriptive Statistics (column percentages) 

Age e 
15-25 5 
26-35 5 
36-45 5 
46-65 5 
N N 

Maritall  status 
Single, , 
Marriedd living togeth. 
N N 

Economicc Statute 

Inn employment 
ILOO unemployed 
Inactive e 
N N 

Inn employment 
ILOO unemployed 
Inactive e 
N N 

Whitee Black Indian Pakistani Mixed 
21.72 2 
24.08 8 
18.86 6 
35.34 4 

179031 1 

33.97 7 
54.08 8 

183,314 4 

Female e 
63.01 1 
4.14 4 

32.85 5 
90,456 6 

Male e 
75.66 6 
6.69 9 

17.64 4 
86,179 9 

24.50 0 
34.74 4 
18.78 8 
21.98 8 
2939 9 

51.71 1 
32.70 0 
3,046 6 

54.44 4 
11.16 6 
34.40 0 
1,657 7 

60.91 1 
16.41 1 
22.68 8 
1,389 9 

24.03 3 
27.06 6 
22.24 4 
26.67 7 
2801 1 

27.49 9 
65.24 4 
2,874 4 

51.98 8 
5.21 1 

42.81 1 
1,439 9 

72.13 3 
7.04 4 

20.84 4 
1,435 5 

38.07 7 
27.26 6 
16.12 2 
18.55 5 
2146 6 

29.58 8 
61.23 3 
2,187 7 

22.03 3 
6.73 3 

71.24 4 
1,085 5 

56.62 2 
13.70 0 
29.67 7 
1,102 2 

32.32 2 
28.43 3 
20.01 1 
19.24 4 
2339 9 

43.30 0 
47.24 4 
2,411 1 

50.51 1 
6.06 6 

43.43 3 
1,287 7 

62.90 0 
10.23 3 
26.87 7 
1,124 4 

Economicc activity 
Employee e 
Self-employed d 
Goverm.. Emp/training 
Unpaidd family worker 
N N 

Nett weekly earnings5 

Meann net weekly pay 
Standardd deviations 
N N 

Skilll  distribution 
Loww skilled 
Mediumm skilled 
Highh skilled 
N N 

87.12 2 
11.79 9 
0.70 0 
0.39 9 

121,870 0 

206.60 0 
169.33 3 
35,620 0 

52 2 
32 2 
16 6 

152,492 2 

91.17 7 
7.16 6 
1.27 7 
0.40 0 

1,733 3 

193.89 9 
124.95 5 

477 7 

53 3 
29 9 
18 8 

2,929 9 

84.69 9 
14.07 7 
0.17 7 
1.07 7 

1,777 7 

231.80 0 
371.17 7 

465 5 

59 9 
20 0 
21 1 

2,746 6 

82.71 1 
15.42 2 
0.82 2 
1.05 5 
856 6 

154.28 8 
128.44 4 

218 8 

74 4 
16 6 
10 0 

2,071 1 

87.69 9 
11.19 9 
0.52 2 
0.60 0 

1,349 9 

212.88 8 
153.15 5 

368 8 

58 8 
22 2 
20 0 

2,341 1 
Typee of job 

Permanent t 
Nott permanent 
N N 

91.99 9 
8.01 1 

105,382 2 

87.98 8 
12.02 2 
1,573 3 

88.84 4 
11.16 6 
1,487 7 

85.14 4 
14.86 6 

693 3 

86.92 2 
13.08 8 
1,177 7 

Sector r 
Private e 
Public c 
N N 

Occupation n 
Manual l 
Non-manual l 
N N 

continued d 

76.98 8 
23.02 2 

121,483 3 

40.13 3 
59.43 3 

121,755 5 

66.92 2 
33.08 8 
1,726 6 

43.44 4 
56.45 5 
1,729 9 

80.87 7 
19.13 3 
1,772 2 

34.05 5 
65.95 5 
1,777 7 

84.74 4 
15.26 6 

852 2 

51.23 3 
48.77 7 

855 5 

77.27 7 
22.73 3 
1,346 6 

32.39 9 
67.53 3 
1,349 9 

Nett weekly earnings are calculated only for employees. 
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Tablee 5.2. Descriptive statistics (continued) 

White e 
Means s 
Experienced̂^ 21.27(13.66) 
N N 
Tenuree (sd.) 
N N 

157,775 5 
8.088 (8.05) 

100,873 3 
Work.. Hours (sd.) 36.53(15.87) 
N N 

Sociall  class 
Professionall  occs 
Intermediatee occs 
Skilledd occs (non-manu 
Skilledd occs (manual) 
Partlyy skilled occs 
Unskilledd occs 
Armedd forces 
N N 

Governmentt office 
Tynee & Wear 
Restt of Northern region 
Greaterr Manchester 
Merseyside e 
Restt of Northwest 
Southh Yorkshire 
Westt Yorkshire 
Restt of Yorks/Humbers 
Eastt Midlands 
Westt Midlands 
Restt of West Midlands 
Eastern n 
Innerr London 
Outerr London 
Southh East 
Southh West 
Wales s 
Strathclyde e 
Restt of Scotland 
Northernn Ireland 
N N 

Industryy sections 
Mining g 
Manufacture e 
Construction n 
Wholesale e 
Hotels s 
Transport t 
Finance e 
Reall  estate 
Public c 
Education n 
Health h 
N N 

101,687 7 

5.72 2 
29.9 9 

)) 23.47 
19.77 7 
15.77 7 
4.92 2 
0.45 5 

121,265 5 
regions s 

1.84 4 
2.57 7 
4.21 1 
2.30 0 
4.90 0 
2.25 5 
3.53 3 
2.71 1 
7.01 1 
4.62 2 
4.71 1 
8.87 7 
4.27 7 
7.24 4 

13.15 5 
7.96 6 
4.86 6 
4.00 0 
5.17 7 
3.82 2 

183,314 4 

0.38 8 
18.57 7 
6.90 0 

15.92 2 
5.04 4 
6.41 1 
4.19 9 
9.63 3 
5.88 8 
7.42 2 

11.34 4 
121,770 0 

Black k 

16.90(12.35) ) 
2,916 6 

6.433 (6.94) 
1,589 9 

35.57(15.03) ) 
1,487 7 

4.82 2 
27.83 3 
23.77 7 
18.54 4 
17.55 5 
7.38 8 
0.12 2 

1,721 1 

0.10 0 
0.26 6 
3.12 2 
0.30 0 
0.56 6 
1.02 2 
2.20 0 
0.16 6 
3.45 5 

10.67 7 
1.28 8 
3.97 7 

40.64 4 
24.92 2 
4.50 0 
1.77 7 
0.33 3 
0.30 0 
0.33 3 
0.13 3 

3,046 6 

0.17 7 
12.82 2 
3.87 7 

11.67 7 
6.93 3 
7.16 6 
2.72 2 

12.88 8 
7.63 3 
5.89 9 

20.39 9 
1,731 1 

ndiann Pakistani 

17.65(12.64) ) 
2,741 1 

6.944 (6.66) 
1,490 0 

38.99(16.58) ) 
1,568 8 

12.12 2 
28.67 7 
24.29 9 
12.68 8 
19.34 4 
2.90 0 

0 0 
1,758 8 

0.10 0 
0.45 5 
4.45 5 
0.31 1 
2.71 1 
0.52 2 
4.63 3 
0.49 9 

10.33 3 
16.04 4 
2.09 9 
4.84 4 
8.52 2 

33.79 9 
7.93 3 
1.04 4 
0.52 2 
0.49 9 
0.31 1 
0.42 2 

2,874 4 

0.06 6 
21.25 5 
3.21 1 

22.83 3 
3.89 9 
8.23 3 
4.74 4 

11.33 3 
4.11 1 
5.24 4 

10.77 7 
1,774 4 

15.211 ("13.14) 
2,096 6 

4.18(4.57) ) 
708 8 

35.911 (16.04) 
760 0 

Mixed d 

14.66(11.64) ) 
2,334 4 

5.888 (6.43) 
1,186 6 

36.711 (15.87) 
1,198 8 

columnn percentages 
5.56 6 

17.38 8 
24.59 9 
23.29 9 
24.82 2 
4.37 7 

0 0 
846 6 

1.55 5 
0.91 1 

10.56 6 
0.59 9 
4.94 4 
2.56 6 

14.54 4 
0.18 8 
3.70 0 

16.37 7 
2.47 7 
4.48 8 

14.04 4 
12.39 9 
5.17 7 
0.73 3 
1.60 0 
2.47 7 
0.64 4 
0.09 9 

2,187 7 

0 0 
20.47 7 

0.7 7 
18.6 6 

19.88 8 
11.35 5 
1.40 0 
8.54 4 
4.21 1 
3.98 8 
7.37 7 
855 5 

9.02 2 
27.96 6 
30.05 5 
13.65 5 
14.77 7 
4.47 7 
0.07 7 

1,341 1 

0.79 9 
0.62 2 
4.06 6 
1.99 9 
1.78 8 
1.16 6 
2.28 8 
1.78 8 
3.19 9 
4.77 7 
1.95 5 
6.59 9 

20.99 9 
27.83 3 
11.74 4 
3.19 9 
2.03 3 
1.20 0 
1.66 6 
0.37 7 

2,411 1 

0.07 7 
10.61 1 
2.00 0 

17.51 1 
19.21 1 
5.64 4 
4.01 1 

10.31 1 
4.53 3 
6.53 3 

12.02 2 
1,348 8 
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5.44 Reduced-Form Elasticities 
Thee summary statistics show that workers from ethnic minority groups differ from their 

nativee counterparts with respect to human capital accumulation and socio-economic 

position.. Similarly, ethnic minority groups differ strongly from each other. This is also 

widelyy documented in previous studies (Berthoud, 1998 and 1999; Blackaby, 1997 and 

1999;; Moodod et al., 1997; Jones, 1996). This raises the question of how different types 

off  labour in the British labour market interact. 

Wee prefer to choose the local labour market (i.e. county, rather than industries) as the 

unitt in which different types of labour are employed in the production process. This 

choicee relies on the assumption that labour is less mobile across regions than across 

industries.. As shown in the preceding section, ethnic minorities are highly concentrated 

inn certain regions,. That implies a low geographic mobility among minorities. However, 

thee concentration of industries in certain regions weakens mobility across industrial 

sectors.. This, together with some experimentation, brings us to the conclusion that 

labourr market competition between ethnic minorities and White labour, if at all present, 

mayy occur within counties rather than within industries. 

Forr the earnings analysis, employees are selected according to their economic status 

basedbased on the definition used by the International Labour Organisation (ILO). The entire 

labourr force is disaggregated into six and seven categories of workers, which are 

approximatedd by their education level and ethnic background, respectively. The sample 

off  White workers, which is determined in the data, is assumed to be equivalent to native 

Britishh since White immigrants and native British people have similar characteristics. 

Whitee employees are divided, in the first case, into three skill levels using their highest 

educationn level: low, medium and high skilled workers and then by gender status. The 

disaggregationn of the White labour force on the basis of skill and gender categories 

givess more insight with regard to competition in the labour market since the theoretical 

effectt of immigration is typically based on the skill distribution of immigration flows. 

Ethnicc minority groups are sub-sampled on the basis of their country of origin according 

too the Census of Population definition mentioned above. A more detailed disaggregation 

off  immigrants is desirable because immigrants are highly heterogeneous in the UK. 

However,, the limited number of workers from the various ethnic minority groups in the 

dataa puts a limit on the number of distinct groups that can be identified. 
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Thee categories of the White labour force are estimated separately. In these earning 

functions,, the percentage of the four immigrant groups in 66 counties is included. For 

thee ethnic minority groups, the earnings functions are estimated for the four ethnic 

minorityy groups separately. The share of four ethnic minority groups is also included in 

thesee earnings functions. Disaggregation of minority groups on the basis of their job 

characteristicss or educational attainment is not possible because the number of 

observationss is too small. 

Thee effect of the share of ethnic minority workers on wages is estimated in the form of 

conventionall  earnings functions. 

(1)) hxw9e = Xf(e0J+PeoJ+£Vc 

wheree lnwyC is the logarithmic weekly net earnings from first and second job of 

individuall  / from ethnic group y' in region c, XyC is a vector of explanatory variables, Pc 

iss a vector of the percentages of ethnic minorities in counties, $ and ^ are parameter 

vectorss corresponding to XtjC and Pc, respectively, and e,yc is the stochastic error term. 

Becausee the data consist of four waves of the Quarterly Labour Force Survey, seasonal 

dummiess are included in earnings functions to capture possible season-specific effects. 

Inn all equations, explanatory variables of a Mincer type earnings function are included. 

Experiencee is defined as age minus the age when the full-time education is presumably 

finished.. Tenure is the number of years an individual has worked for his or her current 

employer.. Working hours refers to total actual hours worked in the main and second 

job.. To control for differences across both industries and regions we include dummies 

forr the industry and region where ethnic minority workers are concentrated. In order to 

capturee any scale effects across companies a dummy variable for firms with less than 20 

employeess is used. Further, a number of dummy variables are used to control for 

differencess in gender, marital status, job type, health problems, union membership, 

commutingg and public/private sector employment. Additionally, for the earnings 

equationss of ethnic minorities we construct dummy variables to capture cohort effects; 

dummiess are included indicating when immigrants arrived in the UK over the following 

fivefive periods: 1940-1960, 1961-1970, 1971-1980, 1981-1990 and after 1990. 

Thee results of the estimated earning functions with robust standard errors are presented 

inn Table A5.1 and A5.2 in the appendix. Using the coefficients and means associated 

withh the ethnic minority population shares, the corresponding wage elasticities are 
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calculated.. Table 5.3 shows the estimated wage elasticities for White workers with 

respectt to the percentage of ethnic minority workers in local labour markets (i.e. 

counties).. In many cases, the underlying coefficients for percentages of ethnic minority 

labourr in local labour markets are significant at the conventional 5%-level. 

Tablee 5.3. Wage elasticities for Whites 

Withh respect 
too share of 

Black k 

Indian n 

Pakistani i 

Mixed d 

MAL E E 

Elast.. t 

-0.0200 -2.31 

0.0144 1.98 

-0.0322 -4.88 
0.0322 4.24! 

LOW W 

FEMALE E 

Elast.. t 

-0.0266 -2.04 

0.0144 1.54 

-0.0199 -3.81 
0.0411 3.87 

Changee in 

MALE : : 

Elast.. t 

0.0155 1.10 

0.0199 2.22 

-0.0266 -3.17 
0.0177 1.46 

thee wage of 
MED D 

FEMALE E 

Elast.. t 

-0.0544 -4.90 

0.0000 0.01 

-0.0200 -3.64 
0.0433 4.56 

MAL E E 

Elast.. t 

-0.0311 -1.75 

0.0111 0.66 

-0.0055 -0.56 
0.0177 1.16 

HIGH H 

FEMALE E 

Elast.. t 

-0.0244 -1.69 

0.0566 4.14 

-0.0166 -2.48 
0.0299 3.04 

t-statisticss are on the estimated coefficients in Table A in the appendix. 

Thee results are rather unambiguous, with most coefficients statistically significant (15 

outout of 24). The estimations show that the percentage of Black and Pakistani workers 

generallyy have a negative effect on the wages of Whites across all three skill categories 

whilee the percentage of Indian and Mixed positively effects wages regardless of skill 

level.. A one- percentage increase in the number of Black workers lowers the wages of 

Whitee workers by .02 to .054 percent (except for medium skilled males). A one-percent 

increasee in Pakistani lowers the wage of White workers by .005 to .032. On the other 

hand,, a one-percent increase in Indian workers raises the wages of Whites by .014 to 

.056.. The positive effect of Mixed on the wages of White's varies between .017 and 

.043. . 

Blackss are not visibly different from Whites in terms of average education and other 

skilll  indicators (see Table 5.2) and yet they serve as substitutes to all native categories. 

Pakistanii  are typically low skilled and low tenured yet are also substitutes to all native 

categories.. Indians and Mixed are complementary to all native categories. They are 

quitee similar to each other in terms of skill distribution (bi-modal relative to natives) but 

ratherr different with respect to regional, occupational and industry concentration. If we 

performm the estimation procedure using pooled sub-samples of Blacks and Pakistani 

(calledd BPB) and of Indian and Mixed (called IM), the estimations (not reproduced here) 

showw that the wage elasticities of low, medium, and high skilled Whites (not 
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distinguishedd by gender) with respect to the percentages of BPB are -.04, -.03 and -.03, 

respectivelyy (coefficients are -.016, -.018 and -.015), implying a substitution 

relationshipp between BPB and White workers. On the other hand, the wage elasticities 

off  low, medium, and high skilled Whites with respect to IM are .03, .02 and .04, 

respectivelyy (the coefficients are .011, .008 and .017), implying a complementarity 

relationshipp between IM and White workers. Note, all underlying coefficients prove to 

bee statistically significant at the 5%-level. The uniform effect on the native skill groups 

iss remarkable. The outcomes clearly point to a substitution relationship between BPB 

andd Whites and a complementarity relationship between /Mand Whites 

Inn Table 5.4, the estimations of earnings functions of ethnic minorities show the 

estimatedd labour market competition amongst these groups. Indian workers have a 

significantt positive effect on the wages of Pakistani workers. The other underlying 

coefficientss on which the coefficients in Table 5.4 are based are individually not 

significant.. They suffer from very high standard errors resulting in low t-statistics. 

Apparently,, immigrant shares have no effect on other immigrants' wages. Perhaps this 

iss related to their regional segregation (i.e. they are concentrated in different areas). 

Tablee 5.4. Wage elasticities for ethnic minorities 

Withh respect to 
quantityy of 

Percentagee Black 
Percentagee Indian 
Percent.. Pakistani 
Percentagee Mixed 

BLACK K 
!!  Coeff. 

-0.213 3 
|| 0.090 

0.029 9 
II  -0.029 

tj j 

-0.74J J 
0.45! ! 
0.29; ; 

-0.1l! ! 

Change e 
INDIA N N 

Coef. . 

-0.201 1 
-0.174 4 
-0.141 1 
0.041 1 

tj j 

-0.64! ! 
-0.38: : 
-0.671 1 
0.09! ! 

inn the wage of 
PAKISTANI I 
Coef. . 

0.077 7 
0.875 5 
0.488 8 

t t 

0.30 0 
2.66 6 
1.16 6 

MIXED D 
Coef.. t 

0.1622 0.40 
0.3666 0.88 
0.3522 0.87 
0.6199 0.63 

t-statisticss are on the estimated coefficients in Table A5.1 in the appendix. 

Tabless A5.1 and A5.2 in the appendix show that, as expected, experience, tenure and 

thee number of working hours have highly significant effects on the earnings of both 

Whitess and ethnic minorities. However, these coefficients are not significant for 

Pakistani,, possibly because of the limited number of observations. Single workers earn 

lesss than those that are married. Notably, medium and high skilled female workers 

experiencee a smaller adverse wage effect from being single. Non-permanent and, 

especially,, part-time jobs pay notably lower wages than permanent and full-time work. 

Thee disadvantage of having a part-time job is substantial for men. Wages for those who 
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aree employed in firms with less than 20 workers are 9 to 19 percent lower than larger 

scalee companies (i.e. that have over 20 employees). The private sector offers 5 to 8 

percentt higher wages than the public sector for White female and Black workers. White 

menn who are employed in the private sector systematically earn lower wages relative to 

thee public sector. Union membership has a positive impact on earnings of most workers 

andd a negative effect on the earnings of high skilled White males and Pakistani workers. 

Workerss who commute between home and work earn 6 to 9 percent more than do non-

commuters.. This percentage is substantially higher for Black, Indian and Pakistani (11-

18%).. Workers with health problems earn less than healthy workers (except for those 

fromm the Indian, Pakistani and Mixed categories). The earnings dispersion among 

industriess and geographical areas is substantial. In general, manufacturing offers slightly 

higherr wages for almost all types of labour while the hotel, education and wholesale 

industriess pay lower wages (although not all coefficients are significant). Only high 

skilledd Whites in manufacturing are worse off. Employment in public administration 

andd defence pays relatively higher wages for almost all workers. White workers who are 

employedd in London earn substantially higher wages (28 to 40 percent). This percentage 

iss lower for ethnic minorities (i.e. Indian (29.5), Mixed (25.6), Black (7.2) and Pakistani 

(4.5)).. Note that years since migration (i.e. cohort effects) have a slight tendency to 

improvee earnings, but the effect is only weakly significant. 

Ass presented in Table A5.2, years of education and number of working hours have a 

smalll  but significant positive effect on the earnings (1.4 to 5.2 percent) of various ethnic 

minorityy groups. Experience and tenure coefficients are positive for all the groups, as 

expected,, but the coefficients are not significant for Pakistani workers. A possible 

reasonn could be the relatively young age structure of the Pakistani workers. Obviously, 

thee potential bias from endogeneity of immigrant shares in local labour markets is here 

alsoo present, but we have no variables available to attempt IV estimation here. 

5.55 Production Functions 

Inn this section the empirical analysis of labour market competition is based on the 

theoreticall  framework discussed in Chapter 3. In the local labour markets goods are 

assumedd to be produced using White and ethnic minority workers. Workers from ethnic 

minorityy groups are defined as two labour inputs where Blacks and Pakistanis are 

treatedd as one category and Indians and Mixed make up the other. Unfortunately, a 
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furtherr disaggregation of ethnic minorities is impossible as the numbers of observations 

fromm these groups are too small to obtain reasonable estimations. The categorisation of 

thesee groups is not arbitrary. The most similar groups are identified by the descriptive 

statisticss presented in Table 5.2 in addition to earlier studies on ethnic minorities in 

Britainn (Jones, 1996; Moodod et al., 1997; Berthoud, 1998). Preferring this aggregation 

schemee does not mean that we dismiss differences between the aggregated ethnic 

minorityy groups. In addition, we acknowledge that the White labour force is also highly 

heterogeneous.. Capital does not enter the production functions since these data are not 

available. . 

Thee interaction between various types of labour is analysed in two ways: the White 

labourr force is broken down into three skill categories (i.e. low, medium and high 

skilledd workers) and alternatively by gender category (i.e. male versus female). In both 

cases,, the sub-samples of ethnic minorities remain the same. 

Thee procedure of creating the data and estimation is as follows. Firstly, the means of 

observedd wages and aggregate employment levels are calculated for labour inputs 

acrosss 66 counties. The system of the factor share equations, given by equation (3.50) in 

Chapterr 3, is estimated using Zellner's Seemingly Unrelated Regression technique 

(SUR)) which takes into account the possible correlation among the error terms. Indeed, 

thee model is estimated with the cross-equation restrictions as mentioned in Chapter 3. 

Thee partial elasticities of complementarity are calculated by using equations (3.53) and 

(3.54)) as well as the technology coefficients derived from the estimation of the factor 

sharee equations. The results are presented in Tables 6.5 through 6.10. 

5.5.11 Heterogeneous Labour By Skill Levels 

Thee factor share equations given by the equation system (3.50) are estimated for five 

labourr inputs with the White labour force defined across three skill categories. 

Tablee 5.5 contains the estimated technology coefficients for the translog production 

technology.. With one exception, all technology coefficients are highly significant. Only 

thee technology coefficient between medium skilled White and Black/Pakistani is not 

statisticallyy significant. 
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Tablee 5.5. Technology coefficients 

Oil l 

Ora a 

ah h 

OCb b 

aa{ { 

Pn n 
Pmm m 

Phh h 

Pbb b 

Pü ü 

Coefficients s 

0.1722 2 

0.2980 0 

0.4003 3 

0.0656 6 

0.0706 6 

0.2119 9 

0.2236! ! 

0.2028 8 

0.0101 1 

0.0138: : 

t-statistics s 

7.22 2 

12.89 9 

20.28 8 

9.19 9 

9.50 0 

15.27 7 

15.04 4 

22.14 4 

8.60 0 

11.24 4 

Pin, , 

Plh h 

Plb b 
Pli i 
Pmh h 

Pmb b 

Pmi i 

Phb b 

Phi i 
Pbi i 

Coefficients s 

-0.1092 2 

-0.0870 0 

-0.0047 7 

-0.0056 6 

-0.1088 8 

-0.0024 4 

-0.0042 2 

-0.0074 4 

-0.0061 1 

0.0035; ; 

t-statistics s 

-8.39 9 

-11.73 3 

-2.02 2 

-2.50 0 

-13.68 8 

-1.04 4 

-1.93 3 

-3.33 3 

-2.84 4 

3.50 0 

Subscriptss l,m,h refer to low, medium and high skilled White workers; and b and i refer to 
Black/Pakistanii  and Indian/Mixed, respectively. 

Tablee 5.6 presents the estimated complementarity elasticities when ethnic minority 

labourr is disaggregated by skill level. Ethnic minorities serve as substitutes for low and 

highh skilled Whites, and are complementary to medium skilled Whites. Both 

substitutabilityy and complementarity between Black/Pakistani (BPB) and Whites are 

relativelyy stronger than the relationship between Indian/Mixed (IM) and Whites. The 

substitutabilityy between BPB and high skilled whites is strong. The two ethnic minority 

groups,, BPB and IM, seem to be strong complements for each other. Low skilled Whites 

aree complementary to Whites with a medium and high skill levels. Medium skilled 

Whitess are weak substitutes for high skilled Whites. As expected, the own-elasticity of 

complementarityy is negative for low and high skilled Whites and for BPB, but proves to 

bee positive for medium skilled Whites and IM. 

Tablee 5.6. Partial elasticities of factor complementarity 

Low w 
Med d 
High h 
BPB B 
IM M 

Wagee of 

Factorr shares, Si 

Low w 
-0.034 4 

0.336 6 

With h 
Med; ; 

0.0031 1 
0.012 2 

0.326 6 

respectt to the 
High: : 

0.1831 1 
-0.055 5 
-0.043 3 

0.317; ; 

quantityy of 
BPB! ! 

-0.751! ! 
0.082! ! 

-1.949 9 
-0.865] ] 

0.008! ! 

IM M 
-0.266 6 
0.024 4 

-0.464 4 
34.826 6 

0.061 1 

0.013 3 

BPBBPB is the group of Black and Pakistani. IM is the group of Indian and Mixed, low, med and high 
denotee low, medium and high skilled White workers, respectively. Factor shares are the relative 
proportionn of the sub-samples in data. Cross- and own-elasticities of complementarity are 
calculatedd by <# + s,s.) and <#. + s;-s,), respectively. 
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Thee own- and cross-wage elasticities between the categories of labour are calculated 

usingg Equation (3.55) in Chapter 3 and presented in Table 5.7. The impact of increase in 

labourr supply of ethnic minorities has a minor effect on the wages of Whites but a large 

positivee effect on the wages of other ethnic minority groups. In contrast, an increase in 

Whitee labour supply has a sizeable impact on the wages of ethnic minorities. A ten 

percentt increase in the number of BPB lowers the wages of low skilled Whites by .06 

percentt and the wages of high skilled Whites by .15 percent while a 10 percent increase 

inn the number of IM lowers the wages of low skilled Whites by .04 percent and the 

wagess of high skilled Whites by .06 percent. On the other hand, the same increase in the 

numberr of high skilled Whites lowers the wages of BPB by 6.2 percent and the wages 

off  IM by 1.5 percent. 

Tablee 5.7. Own- and Cross-Price Elasticities (from Table 5.6) 

Changee in the wage of 

Low w 
Med d 
High h 
BP P 
IM M 

Low! ! 
-0.011! ! 
0.001! ! 
0.062! ! 
0.090! ! 

-0.089: : 

Med! ! 
0.00L L 
0.004 4 

-0.018 8 
0.0271 1 
0.008! ! 

With h 
Highj j 

0.058 8 
-0.017 7 
-0.014 4 
-0.617! ! 
-0.147: : 

respectt to the quantity of 
BPB B 

-0.006 6 
0.001 1 

-0.015 5 
-0.007 7 
0.277 7 

IM M 
-0.004 4 
0.000 0 

-0.006 6 
0.460 0 
0.001 1 

Own-- and cross-price elasticities are calculated using the formula d in w , ij  - 1,2 N. 
dd In L . J <J 

J J 

AnAn Alternative Decomposition of White Labour 

Manyy experiments on alternative decompositions of labour force generate different 

outcomes.. Here we present an further decomposition of White labour: using three skill 

categoriess for both manual and non-manual White workers while maintaining the same 

decompositionn of ethnic minorities. To keep the number of observations reasonable, we 

usee the predicted mean wages by county in place of the mean observed wages. The 

predictedd wages are obtained by the estimation of earnings functions for eight sub-

sampless separately. The earnings functions have the same form and include the same 

explanatoryy variables as those in Section 6.4 (the outcomes are presented in Zorlu 

(2000)).. Then, data are constructed for eight types of labour including the mean wages 

andd factor shares in 66 counties. We estimate the system of the factor share equations by 

Zellner'ss SUR technique. The estimated technology coefficients and corresponding t-
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statisticss are presented in Table 5.8. Most of the technology coefficients are statistically 

significant. . 

Tablee 5.8. Estimated technology coefficients 

11 Coeff t 
OCii  0.0379 8.93 

<X<X22 0.0764 9.16 

OC33 0.1246 10.22 

0C44 ; 0.1470 11.29 

a55 ! 0.2075 13.88 

0(66 0.2049 12.50 

a77 0.1497 10.10 

agg 0.0587 6.73 

Pnn 0.0115 13.48 

P222 1 0.0247 13.39 

P333 - 0.1373 20.68 

;; Coeff. t 

P444 0.1211 13.37 

P555 0.1341 18.27 

P666 0.1548 20.11 

P777 0.1136 16.53 

pggg 0.0184 6.79 

P122 1 O.OO00 -0.03 

P133 -0.0016 -0.92 

P144 : -0.0046 -2.31 

P155 -0.0013 -1.13 

Piee -0.0004 -0.28 

p177 -0.0029 -2,00 

11 Coeff t 1 Coeff T 

p188 0.0007 0.68 

P233 -0.0086 -3.72 

p244 -0.0063 -2.34 

P255 -0.0023-1.07 

p266 ! -0.0065 -2.50 

P277 -0.0014 -0.57 

p288 0.0000 0.02 

p344 1 -0.0233 -3.29 

P355 | -0.0441 -9.58 

p366 j -0.0345 -7.79 

p377 1 -0.0191 -4.50 

p388 | -0.0024 -0.81 

P455 -0.0403 -9.35 

P466 -0.0326 -7.58 

P477 -0.0115 -2.59 

P488 -0.0046 -1.42 

p566 | -0.0298 -5.77 

p577 -0.0169 -3.53 

p588 i -0.0005 -0.18 

P677 -0.0523 -8.13 

p688 i -0.0066 -2.23 

p788 -0.0040 -1.33 

Subscriptss are defined as follows: l=Black, Pakistani/Bangladeshi; 2=Indian and Mixed; 3=low skilled 
non-manuall  White workers; 4=medium skilled non-manual White workers; 5=high skilled non-manual 
Whitee workers; 6=low skilled manual White workers; 7=medium skilled manual White workers; and, 8= 
highh skilled manual workers. 

Finally,, the partial elasticities of complementarity are calculated by using equations 

(3.53)) and (3.54) in Chapter 3. BPB are substitutes for non-manual medium skilled and 

complementaryy to other workers. IM are strong substitutes for low skilled non-manual 

Whitess and weak substitutes for low and medium skilled non-manual Whites. High 

elasticitiess of complementarity between ethnic minorities and high skilled manual 

Whitess are notable. Further, the own-elasticities of complementarity have a negative 

signn for almost all sub-samples except for that of IM. 

Thee own- and cross-wage elasticities of inputs are calculated by equation (3.55) in 

Chapterr 3 using the technology coefficients and factor shares (in the last row) of Table 

5.8.. The results are presented in Table 5.10. The price effect of ethnic minorities on the 

wagess of Whites is small due to their low share in the entire labour force in the UK. 

Itt is notable that ethnic concentration does not have an unambiguous negative effect on 

thee wages of Whites. Ethnic minority labour competes with some types of White labour 

whilee it is complementary to many other types of labour as reported in Table 5.9. These 

resultss imply that ethnic concentration does not affect White workers in a unanimously 

negativee manner. This does not mean that ethnic concentrations in certain geographical 
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areass have no further consequences. Clark and Drinkwater (1999) find a high 

unemploymentt rate and a low degree of self-employment among ethnic minorities in 

certainn geographical concentrations. However, this conclusion may suggest that 

successfull  workers and entrepreneurs from the ethnic minority groups are the only one's 

too leave the concentrated areas. 

Tablee 5.9. Partial elasticities of factor complementarity 

Wagee of 

Nmlow w 
Nmmed d 
Nmhigh h 
Mlow w 
Mmed d 
Mhigh h 
BPB B 
IM M 

Factorr shares 

Withh respect to the quantities 
[Nmloww Nmmed Nmhigh Mlow 

-0.0211 0.125! -0.470 
!!  | -0.0711 -0.453; 

-0.065 5 

!!  I i 

0.170:: 0.157! 0.177 

0.222 2 
0.205 5 
0.356 6 

-0.147 7 

0.261 1 

Mmed d 
0.332 2 
0.5631 1 
0.432 2 

-0.188! ! 
-0.161 1 

0.168; ; 

Vlhigh h 
0.406 6 

-0.162 2 
0.895 5 

-0.024 4 
0.044 4 

-0.235 5 

0.025 5 

BPB B 
0.487 7 

-0.614 4 
0.588 8 
0.918 8 
0.062 2 
2.553 3 

-0.347 7 

0.018 8 

IM M 
-1.134 4 
-0.673 3 
0.464 4 

-0.035 5 
0.653 3 
1.062 2 
0.930 0 
0.061 1 

0.024 4 
NmlowNmlow =low skilled non-manual White workers; Nmmed =medium skilled non-manual White workers; 
NmhighNmhigh =high skilled non-manual White workers; Mlow =low skilled manual White workers; Mmed 
=mediumm skilled manual White workers; Mhigh =high skilled manual workers; BPB =Black and 
Pakistani/Bangladeshii  workers; and IM =Indian and Mixed/Other workers. 

Tablee 5.10. Own- and Cross-Price Elasticities (from Table 5.8) 

Changee in 
wagee of 
Nmlow w 
Nmmed d 
Nmhigh h 
Mlow w 
Mmed d 
Mhigh h 
BPB B 
IM M 

the;; With respect to the 
iNmlow w 
!!  -0.004 

0.021 1 
-0.080 0 
0.038 8 
0.056 6 
0.069 9 
0.083 3 

-0.192 2 

Nmmed d 
0.020 0 

-0.011 1 
-0.071 1 
0.032 2 
0.088 8 

-0.025 5 
-0.096 6 
-0.106 6 

quantities s 
Nmhighh Mlow Mmed 

-0.083! ! 
-0.080 0 
-0.012; ; 
0.0631 1 
0.076 6 
0.158! ! 
0.104 4 
0.082 2 

0.058; ; 
0.053 3 
0.093! ! 

-0.038! ! 
-0.049! ! 
-0.006! ! 
0.240; ; 

-0.009: : 

0.056! ! 
0.095 5 
0.073 3 

-0.032: : 
-0.027 7 
0.007! ! 
0.010! ! 
0.110: : 

Vlhighh !1 
0.010 0 

-0.004 4 
0.022 2 

-0.001! ! 
0.001 1 

-0.006: : 
0.063: : 
0.026 6 

BPB B 
0.009 9 

-0.011 1 
0.011 1 
0.017 7 
0.001 1 
0.046 6 

-0.006 6 
0.017 7 

IM M 
-0.027 7 
-0.016 6 
0.011 1 

-0.001 1 
0.016 6 
0.025 5 
0.022 2 
0.001 1 

Nmlow=\owNmlow=\ow skilled non-manual White workers; Nmmed=medium skilled non-manual White workers; 
Nmhigh=hi$iNmhigh=hi$i skilled non-manual White workers; Mow=low skilled manual White workers; 
Mmed=mediumMmed=medium skilled manual White workers; A/7»g/i=high skilled manual workers; BPfi=Black and 
Pakistanii  workers; and, /Af l̂ndian and Mixed workers. Own- and cross-price elasticities are calculated 
usingg the elasticities of complementarity. 

5.5.25.5.2 Heterogeneous Labour By Gender 

Again,, the data is reconstructed again for four labour force sub-samples allocated across 

666 counties. White workers are broken out by gender category while the same 
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disaggregationn of ethnic minorities is maintained. Then, aggregate employment, mean 

wagess and the shares of labour inputs in production are calculated for the 66 regions. 

Usingg this new disaggregation, the factor demand functions are estimated applying 

equationn (3.50) in Chapter 3. The technology coefficients are presented in Table 5.11, 

Again,, with one exception, namely the technology coefficient between White females 

andd BPB, it appears that all estimates are highly significant. 

Tablee 5.11. Technology coefficients 

Coefficient t t-statistics s 

CXmm 0.58068: 15.84 

aff 0.27074; 7.84 

(Xbb 0.07308 9.30 

0c,, 0.07959; 9.54 

Pmmm 0.29333; 8.29 

pf ff 0.30072! 8.64 

pbbb 0.01013 8.95 

Coefficientt t-statistics 

püü 0.01389 11.18 

pmff -0.28209 -8.18 

pmbb -0.01083 -3.12 

pmjj -0.00550 -1.62 

p,bb -0.00366 -1.11 

Pfii -0.01074; -3.45 

pl bb 0.00348 3.45 

Subscriptss are defined as follows: m= White mates; f= White females; b=Black, Pakistani/Bangladeshi; 
andd i=Indian and Mixed. 

Tablee 5.12 shows the elasticities of complementarity calculated by using average factor 

sharess and the technology coefficients. BPB are strong substitutes for White males and 

weakk substitutes for females while IM are strongly substitutable for White females and 

ratherr weakly complementary to White males. White males and females are substitutes 

forr each other. Notably, all own-elasticities of complementarity (the diagonal elements) 

aree positive, which does not support the gender decomposition of White labour. 

Usingg the elasticities of complementarity and factor shares in Table 5.12, the wage 

elasticitiess between the four categories of labour are calculated and reported in Table 

13.. The positive wage effect of ethnic minorities on each other remains the same as 

beforee (see Section 5.5.1). The effect of ethnic minority workers on the wages of Whites 

iss again extremely small. An increase of 10 percent in the number of BPB lowers the 

wagess of White females and males by .02 and .1 percent, respectively. An increase of 

100 percent in the numbers of IM lowers the wages of White females by .17 percent and 

raisess the wages of White males by .04 percent. On the other hand, an increase of 10 

percentt in the number of White males (females) lowers the wages of BPB and IM by 7.5 

(1)) percent and 2 (4.5) percent, respectively. These extremely high wage effects of 
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Whitee labour are generated by the high factor shares of White male and female workers 

inn labour costs (.618 and .361) given the high degrees of substitutability between White 

malee and BPB as well as between White female and IM. 

Tablee 5.12. 

Wagee of 

Whitee Male 
Whitee Female 
BPB B 
IM M 

Factorr shares, SÜ 

Partiall  Elasticities of Factor Complementarities 

'Withh respect to the quantity of 

Whitee male c , 
female e 

0.09311 -0.264 
0.194 4 

0.618JJ 0.361 

BPB B 

-1.217 7 
-0.282 2 
0.288 8 

0.008 8 

IM M 

0.323 3 
-1.257 7 
34.382 2 
0.069 9 

0.013 3 

BPB=B\ackBPB=B\ack and Pakistani/Bangladeshi workers and /Af=Indian and Mixed/Other workers. Cross-

andd own-elasticities of complementarity are calculated by c _ (A  +S,SA and Q = ("»
+15 ~S<>  , 

s,s, s,s, 
respectively. . 

Summingg up, it is notable that the ethnic concentration does not have an unambiguous 

negativee effect on the wages of Whites. Ethnic minority labour competes with some 

typess of labour while it is complementary to other types. However, this does not mean 

thatt the ethnic concentration in certain geographical areas has no further consequences. 

Tablee 5.13. Own- and Cross-Price Elasticities (from Table 5.12) 

Changee in 

Male e 
Female e 
BPB B 
IM M 

the e wage e 

- - i — — 

of; ; Whitee male! 
0.057 7 

-0.1631 1 
-0.752 2 
0.199! ! 

With h 
Whitee fern. 

-0.095 5 
0.070 0 

-0.102 2 
-0.454 4 

respectt to the 
BPB! ! 

-0.010 0 
-0.002! ! 
0.002 2 
0.272̂  ^ 

quantityy of 
IM M 

0.004 4 
-0.017 7 
0.453 3 
0.001 1 

BPB=BlackBPB=Black and Pakistani/Bangladeshi workers and /AMndian and Mixed/Other workers. The 
wagee elasticity is a product of the factor share and the partial elasticity of complementarity, i.e. 
rflntv rflntv 
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5.66 Conclusions 
Thiss chapter examined the degree of substitutability and complementarity between 

Whitee British and ethnic minority workers using the Quarterly British Labour Force 

SurveySurvey 1997. The empirical strategy arises from the theoretical framework discussed in 

Chapterr 3. First, direct interactions between various types of labour have been analysed 

byy estimating earnings functions. The shares of ethnic minority labour force in 66 

countiess were included in the earnings functions in addition to all relevant demographic 

andd socio-economic variables. Estimations showed that the share of Blacks and 

Pakistaniss has a significant negative effect on the wages of Whites while the share of 

Indianss and Mixed has a positive effect on the wages of Whites (Table 5.2). A negative 

effectt represents a substitution relationship between maintained samples while a 

positivee effect implies complementarity. The cross-elasticities among different ethnic 

minorityy groups show that Black workers serve as substitutes for the Mixed. Indian 

workerss are substitutes for Pakistanis and they seem to be complementary to Mixed 

workerss (see Table 5.4). 

Inn the second part of the paper, a neo-classical factor demand theory was applied to 

measuree the extent of substitutability or complementarity among various types of labour 

inn a general equilibrium framework. The structure of production technology was 

specifiedd in the form of a translog production function. In this concept, the productivity 

orr wages of a certain type of labour has been determined not only by own-group supply 

andd demand of this labour input, but by the relative numbers of workers from other 

typess of labour as well. For estimating the technology coefficients, the data has been 

constructedd on the basis of counties. In order to obtain the elasticities of 

complementaritiess between Whites and ethnic minorities the demand systems were 

estimatedd twice using decompositions of Whites by gender and skill category. 

Thee predicted Hicksian elasticities of complementarity result in the following 

remarkablee findings. As White labour is disaggregated into three skill categories, ethnic 

minoritiess are substitutes for low and high skilled Whites, and are complementary to 

mediumm skilled Whites. The relationship of substitutability and complementarity is 

strongerr between Black/Pakistani and White labour compared to the relationship 

betweenn Indians/Mixed and Whites. When White labour is disaggregated by gender, 

Black/Pakistanii  are strongly substitutable for White males but weakly substitutable for 

Whitee females. On the other hand, Indians/Mixed are strongly substitutable for White 
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femaless and relatively weak complements for White males. Ethnic minority workers do 

notnot compete with each other in the labour market. Despite the very high elasticities of 

complementarity/substitutability,, the price effect of ethnic minority labour on native 

wagess is very small. However, the effect of native labour on minority wages is 

relativelyy large. 

Finally,, the two-pooled immigrant groups are both complements and substitutes to the 

Whitee labour force simultaneously. The decomposition of White labour force on the 

basiss of skill and gender categories generates different outcomes, suggesting that the 

resultss are highly sensitive to different disaggregations of the labour force. However, 

onee result seems to hold constant: the wage effect of ethnic minorities (both negative 

andd positive) is very small in the UK labour market. 
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Appendix x 

Tablee A5.1. Estimated log weekly earnings of Whites 

Experience e 
Experiencee sq. 
Tenure e 

Workingg hours 

Percent.. Black 

Percent.. Indian 

Percent.. Pakist 

Percent.. Mixed 

Single e 

Married+livtog g 

Temporary y 

Manual l 

Partt time 

Smalll  scale 

Privatee sector 

Unionn member 

Healthh problem 

Commute e 

Manufacture e 

Wholesale e 

Hotels s 

Transport t 

Reall  estate 

Pubb adm.& def. 

Education n 

Westt Yorksh 

Centrall  London 

Innerr London 

Outerr London 

Restt of S-East 

Westt Midland 

Autumn n 

Summer r 

Spring g 

Intercept t 

N N 

R-squared d 

Coef. . 

0.023 3 

0.000 0 

0.010 0 

0.025 5 

-0.016 6 

0.010 0 

-0.042 2 

0.033 3 

-0.137 7 

0.208 8 

-0.062 2 

-0.219 9 

-0.338 8 

-0.132 2 

0.079 9 

0.091 1 

-0.032 2 

0.087 7 

0.071 1 

-0.145 5 

-0.140 0 

0.017 7 

0.046 6 

0.047 7 

-0.154 4 

0.056 6 

0.398 8 

0.227 7 

0.159 9 

0.062 2 

0.023 3 

-0.015 5 

-0.023 3 

0.011 1 

3.932 2 

7685 5 

0.651 1 

MAL E E 

t t 

10.59 10.59 

-11.97 -11.97 

10.90 10.90 

27.22 27.22 

-2.31 -2.31 

1.98 1.98 

-4.88 -4.88 

4.24 4.24 

-6.50 -6.50 

8.89 8.89 

-2.39 -2.39 

-17.09 -17.09 

-18.66 -18.66 

-10.83 -10.83 

4.26 4.26 

4.16 4.16 

-2.23 -2.23 

7.43 7.43 

3.46 3.46 

-8.19 -8.19 

-4.77 -4.77 

0.55 0.55 

2.10 2.10 

1.99 1.99 

-5.84 -5.84 

2.19 2.19 

9.31 9.31 

5.45 5.45 

6.48 6.48 

4.58 4.58 

0.97 0.97 

-1.11 -1.11 

-1.93 -1.93 

0.93 0.93 

90.55 90.55 

LOW W 

FEMALE E 

Coef. . 

0.033 3 

-0.001 1 

0.007 7 

0.011 1 

-0.017 7 

0.009 9 

-0.023 3 

0.032 2 

-0.186 6 

0.205 5 

-0.065 5 

-0.214 4 

-0.905 5 

-0.143 3 

-0.055 5 

0.053 3 

-0.048 8 

0.082 2 

0.037 7 

-0.125 5 

-0.129 9 

0.040 0 

0.015 5 

0.042 2 

-0.110 0 

0.017 7 

0.370 0 

0.244 4 

0.177 7 

0.083 3 

0.035 5 

-0.014 4 

-0.023 3 

0.035 5 

t t 

15.74 15.74 

-15.77 -15.77 

9.14 9.14 

16.78 16.78 

-2.04 -2.04 

1.54 1.54 

-3.81 -3.81 

3.87 3.87 

-11.37 -11.37 

9.09 9.09 

-2.14 -2.14 

-14.96 -14.96 

-25.64 -25.64 

-9.79 -9.79 

-2.37 -2.37 

2.05 2.05 

-2.90 -2.90 

6.90 6.90 

1.96 1.96 

-5.43 -5.43 

-2.57 -2.57 

1.83 1.83 

0.45 0.45 

1.47 1.47 

-2.71 -2.71 

0.67 0.67 

9.15 9.15 

5.69 5.69 

6.49 6.49 

5.30 5.30 

1.41 1.41 

-0.87 -0.87 

-1.72 -1.72 

2.65 2.65 

4.6399 105.03 

5461 1 

0.657 7 

Coef. . 

0.027 7 

-0.001 1 

0.012 2 

0.020 0 

0.012 2 

0.015 5 

-0.045 5 

0.019 9 

-0.048 8 

0.134 4 

-0.055 5 

-0.233 3 

-0.350 0 

-0.106 6 

0.062 2 

0.079 9 

-0.040 0 

0.109 9 

0.081 1 

-0.141 1 

-0.184 4 

0.073 3 

0.043 3 

0.004 4 

-0.048 8 

-0.006 6 

0.400 0 

0.291 1 

0.128 8 

0.061 1 

-0.033 3 

0.002 2 

0.005 5 

0.017 7 

4.018 8 

3705 5 

0.627 7 

VII  ALE: 

t t 

8.42 8.42 

-9.08 -9.08 

9.19 9.19 

18.92 18.92 

1.10 1.10 

2.22 2.22 

-3.17 -3.17 

1.46 1.46 

-1.77 -1.77 

4.88 4.88 

-1.70 -1.70 

-12.36 -12.36 

-14.87 -14.87 

-6.38 -6.38 

2.75 2.75 

2.61 2.61 

-1.96 -1.96 

7.01 7.01 

2.76 2.76 

-5.78 -5.78 

-4.61 -4.61 

1.89 1.89 

1.41 1.41 

0.15 0.15 

-1.51 -1.51 

-0.16 -0.16 

9.34 9.34 

7.47 7.47 

3.78 3.78 

3.19 3.19 

-0.88 -0.88 

0.10 0.10 

0.32 0.32 

1.02 1.02 

65.43 65.43 

MED D 

FEMALE E 
Coef. . 

0.030 0 

-0.001 1 

0.006 6 

0.009 9 

-0.034 4 

0.000 0 

-0.028 8 

0.035 5 

-0.176 6 

0.138 8 

-0.064 4 

-0.189 9 

-0.809 9 

-0.110 0 

-0.051 1 

0.069 9 

-0.041 1 

0.087 7 

0.030 0 

-0.147 7 

-0.195 5 

0.029 9 

0.032 2 

-0.013 3 

-0.099 9 

0.049 9 

0.368 8 

0.255 5 

0.185 5 

0.083 3 

0.049 9 

-0.044 4 

-0.014 4 

0.009 9 

4.905 5 

5596 6 

0.522 2 

t t 

13.74 13.74 

-14.22 -14.22 

8.23 8.23 

15.40 15.40 

-4.90 -4.90 

0.01 0.01 

-3.64 -3.64 

4.56 4.56 

-10.36 -10.36 

5.29 5.29 

-2.16 -2.16 

-14.71 -14.71 

-22.3 -22.3 

-8.02 -8.02 

-2.38 -2.38 

2.95 2.95 

-2.50 -2.50 

7.24 7.24 

1.79 1.79 

-7.24 -7.24 

-4.44 -4.44 

1.10 1.10 

1.26 1.26 

-0.47 -0.47 

-2.36 -2.36 

1.91 1.91 

8.01 8.01 

6.41 6.41 

5.92 5.92 

5.45 5.45 

1.91 1.91 

-2.57 -2.57 

-1.02 -1.02 

0.68 0.68 

123.64 123.64 

Coef. . 

0.025 5 

-0.001 1 

0.012 2 

0.012 2 

-0.023 3 

0.008 8 

-0.009 9 

0.016 6 

-0.017 7 

0.034 4 

-0.057 7 

-0.394 4 

-0.478 8 

-0.140 0 

0.056 6 

0.103 3 

-0.044 4 

0.112 2 

0.065 5 

-0.213 3 

-0.154 4 

0.083 3 

0.096 6 

0.002 2 

-0.005 5 

0.019 9 

0.285 5 

0.222 2 

0.193 3 

0.066 6 

0.072 2 

-0.051 1 

-0.035 5 

0.043 3 

4.712 2 

3161 1 

0.536 6 

MAL E E 

t t 

9.45\ 9.45\ 

-9.82 -9.82 

7.88 7.88 

13.71 13.71 

-1.75 -1.75 

0.66 0.66 

-0.56 -0.56 

1.16 1.16 

-0.79 -0.79 

1.38 1.38 

-2.on -2.on 
-10.111 -10.111 

-20.9 -20.9 

-6.17 -6.17 

2.36\ 2.36\ 

3.25 3.25 

-1.89 -1.89 

7.21\ 7.21\ 

1.83\ 1.83\ 

-4.66 -4.66 

-2.08 -2.08 

1.60 1.60 

2.79] 2.79] 

0.06 0.06 

-0.19 -0.19 

0.52: 0.52: 

635 635 

6.16, 6.16, 

6.10\ 6.10\ 

2.92\ 2.92\ 

2.381 2.381 

-1.82] -1.82] 

-2.161 -2.161 

2.59] 2.59] 

86.73 86.73 

HIGH H 

FEMALE E 

Coef. . 

0.032 2 

-0.001 1 

0.007 7 

0.007 7 

-0.018 8 

0.039 9 

-0.032 2 

0.028 8 

-0.180 0 

0.057 7 

-0.082 2 

-0.226 6 

-0.763 3 

-0.187 7 

-0.079 9 

-0.030 0 

-0.037 7 

0.067 7 

-0.009 9 

-0.111 1 

-0.232 2 

-0.069 9 

0.048 8 

0.010 0 

-0.022 2 

0.088 8 

0.338 8 

0.220 0 

0.111 1 

0.114 4 

-0.019 9 

0.022 2 

0.017 7 

-0.015 5 

t t 

12.18\ 12.18\ 

-12.05 -12.05 

7.49 7.49 

10.62 10.62 

-1.69 -1.69 

4.14 4.14 

-2.48 -2.48 

3.04 3.04 

-8.83 -8.83 

2.01 2.01 

-2.18\ -2.18\ 

-8.0l\ -8.0l\ 

-13.5 -13.5 

-7.41 -7.41 

-3.44 -3.44 

-0.88 -0.88 

-1.50 -1.50 

4.33 4.33 

-0.37-0.37j j 

-3.25 -3.25 

-2.42 -2.42 

-1.54 -1.54 

1.81.8 A 
0.33 0.33 

-0.85 -0.85 

2.331 2.331 

11.31: 11.31: 

6.04 6.04 

3.16. 3.16. 

5.98Ï 5.98Ï 

-0.56 -0.56 

0.98\ 0.98\ 

1.03\ 1.03\ 

-0.931 -0.931 

5.1399 106.57' 

3554 4 

0.427 7 
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Tablee A5.2. Estimated log weekly 

Education n 
Experience e 
Experiencee squared 
Tenure e 
Workingg hours 
Im90+ + 
Im8090 0 
Im7080 0 
Im6070 0 
Im4060 0 
Percentagee Black 
Percentagee Indian 
Percent.. Pakistani 
Percentagee Mixed 
Manual l 
Female e 
Single e 
Marriedd & liv.tog 
Temporary y 
Partt time 
Smalll  scale 
Privatee sector 
Unionn member 
Healthh problem 
Commute e 
Manufacture e 
Wholesale e 
Hotels s 
Transport t 
Reall  estate 
Publicc adm.& def. 
Education n 
Westt Yorksh 
Centrall  London 
Innerr London 
Outerr London 
RestofS-East t 
Westt Midlands 
Autumn n 
Summer r 
Spring g 
Intercept t 

N N 
R-squared d 

BLACK K 
Coef. . 
0.030 0 
0.025 5 
0.000 0 
0.010 0 
0.017 7 

-0.015 5 
-0.016 6 
-0.059 9 
0.043 3 
0.097 7 

-0.105 5 
0.058 8 
0.037 7 

-0.022 2 
-0.114 4 
-0.133 3 
0.114 4 

-0.077 7 
-0.201 1 
-0.439 9 
-0.088 8 
0.067 7 
0.135 5 

-0.074 4 
0.131 1 
0.065 5 

-0.045 5 
-0.026 6 
0.190 0 

-0.038 8 
0.113 3 

-0.179 9 
-0.067 7 
0.072 2 
0.093 3 
0.124 4 
0.047 7 

-0.071 1 
-0.011 1 
0.037 7 
0.049 9 
3.924 4 

383 3 
0.686 6 

t t 

3.64 3.64 
2.94 2.94 

-2.28 -2.28 
2.88 2.88 
6.15 6.15 

-0.83 -0.83 
-0.75 -0.75 
-1.87 -1.87 
1.49 1.49 
0.90 0.90 

-0.74 -0.74 
0.45 0.45 
0.29 0.29 

-0.11 -0.11 
-2.25 -2.25 
-2.42 -2.42 

1.36 1.36 
-0.80 -0.80 
-3.50 -3.50 
-5.51 -5.51 

-1.65 -1.65 
0.85 0.85 
1.84 1.84 

-1.01 -1.01 
2.68 2.68 
0.81 0.81 

-0.46 -0.46 
-0.24 -0.24 

2.30 2.30 
-0.49 -0.49 
1.59 1.59 

-1.56 -1.56 
-0.48 -0.48 
0.93 0.93 
1.42 1.42 
1.93 1.93 
0.49 0.49 

-1.19 -1.19 
-0.22 -0.22 
0.70 0.70 

0.95 0.95 
20.16 20.16 

earningss of ethnic minorities 

INDIA N N 
Coef. . 

0.052 2 
0.025 5 
0.000 0 
0.012 2 
0.013 3 
0.016 6 
0.010 0 

-0.036 6 
0.045 5 
0.054 4 

-0.134 4 
-0.077 7 
-0.144 4 
0.033 3 

-0.204 4 
-0.192 2 
0.055 5 
0.152 2 

-0.201 1 
-0.420 0 
-0.162 2 
-0.008 8 
0.111 1 
0.065 5 
0.111 1 
0.046 6 

-0.216 6 
-0.263 3 
0.069 9 
0.155 5 
0.022 2 

-0.031 1 
0.149 9 
0.295 5 
0.129 9 
0.059 9 
0.110 0 

-0.047 7 
0.002 2 

-0.118 8 
0.086 6 
3.933 3 

395 5 
0.657 7 

t t 

6.56 6.56 
2.89 2.89 

-2.37 -2.37 
2.47 2.47 

5.62 5.62 
0.56 0.56 
0.56 0.56 

-1.24 -1.24 
1.58 1.58 
0.26 0.26 

-0.64 -0.64 
-0.38 -0.38 
-0.67 -0.67 

0.09 0.09 
-3.73 -3.73 
-2.94 -2.94 
0.33 0.33 
1.88 1.88 

-3.04 -3.04 
-4.77 -4.77 
-2.16 -2.16 
-0.09 -0.09 

1.19 1.19 
0.83 0.83 
2.06 2.06 
0.44 0.44 

-2.05 -2.05 
-1.97 -1.97 

0.69 0.69 
1.77 1.77 

0.20 0.20 
-0.27 -0.27 
1.44 1.44 
2.23 2.23 

1.38 1.38 
0.83 0.83 
1.37 1.37 

-0.60 -0.60 
0.03 0.03 

-2.25 -2.25 

1.41 1.41 
13.97 13.97 

PAKISTANI I 
Coef. . 

0.014 4 
0.009 9 
0.000 0 
0.015 5 
0.018 8 
0.021 1 

-0.040 0 
-0.015 5 
0.035 5 
0.222 2 
0.048 8 
0.433 3 
0.191 1 

-0.140 0 
-0.264 4 
0.657 7 
0.025 5 

-0.400 0 
-0.637 7 
-0.315 5 
-0.226 6 
-0.012 2 
0.032 2 
0.180 0 
0.134 4 
0.004 4 

-0.353 3 
0.216 6 

-0.059 9 
0.294 4 
0.338 8 

-0.017 7 
0.045 5 
0.096 6 

-0.147 7 
-0.108 8 
-0.112 2 
-0.099 9 
-0.121 1 
0.076 6 
4.376 6 

175 5 
0.839 9 

t t 

1.26 1.26 
0.57 0.57 

-0.86 -0.86 
1.60 1.60 
3.49 3.49 
0.67 0.67 

-2.00 -2.00 
-0.73 -0.73 
1.15 1.15 
1.29 1.29 

0.30 0.30 
2.66 2.66 
1.16 1.16 

-1.99 -1.99 
-2.42 -2.42 
4.09 4.09 
0.31 0.31 

-4.11 -4.11 
-5.40 -5.40 

-3.55 -3.55 
-1.25 -1.25 

-0.08 -0.08 
0.27 0.27 
2.39 2.39 
0.89 0.89 
0.03 0.03 

-1.63 -1.63 
1.17 1.17 

-0.40 -0.40 
1.64 1.64 
1.96 1.96 

-0.16 -0.16 
0.31 0.31 
0.87 0.87 

-1.37 -1.37 
-1.45 -1.45 
-1.02 -1.02 
-1.19 -1.19 
-1.73 -1.73 

1.26 1.26 
13.74 13.74 

MIXED D 
Coef. . 

0.027 7 
0.027 7 

-0.001 1 
0.015 5 
0.015 5 

-0.107 7 
0.080 0 

-0.045 5 
0.021 1 
0.230 0 
0.098 8 
0.219 9 
0.228 8 
0.247 7 
0.043 3 

-0.120 0 
0.169 9 

-0.042 2 
-0.150 0 
-0.644 4 
-0.137 7 
-0.056 6 
0.178 8 
0.044 4 
0.044 4 

-0.079 9 
-0.402 2 
-0.206 6 
-0.165 5 
0.023 3 
0.018 8 
0.033 3 

-0.072 2 
0.256 6 
0.341 1 
0.180 0 
0.204 4 
0.176 6 

-0.038 8 
0.037 7 

-0.092 2 
4.006 6 

300 0 
0.690 0 

t t 

2.24 2.24 
2.33 2.33 

-2.26 -2.26 
2.44 2.44 
5.30 5.30 

-2.37 -2.37 

2.19 2.19 
-1.26 -1.26 
1.00 1.00 
0.93 0.93 
0.40 0.40 
0.88 0.88 
0.87 0.87 

0.63 0.63 
0.65 0.65 

-1.22 -1.22 
1.14 1.14 

-0.49 -0.49 
-1.92 -1.92 
-5.97 -5.97 
-1.92 -1.92 
-0.52 -0.52 

1.35 1.35 
0.59 0.59 
0.64 0.64 

-0.70 -0.70 
-3.48 -3.48 
-0.93 -0.93 

-1.34 -1.34 
0.20 0.20 
0.15 0.15 
0.21 0.21 

-0.61 -0.61 
2.42 2.42 
3.38 3.38 
1.73 1.73 
2.24 2.24 
1.04 1.04 

-0.48 -0.48 
0.58 0.58 

-1.43 -1.43 
11.6 11.6 




