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Appendixx B 

Thee correlation matrix for the 
6-contentt fit 

Forr the 6-jet content measurement as explained in section 6.4, we fit a function Z{x\ a, b) 

withh two free parameters, a and b to four data points by minimizing the x2-, defined as: 

xx~Nh~Nh 5? (R1) 

wheree Ri is the measured ^-content in bin i. This fit results in the optimal values of 
aa and b, called a0 and b0, that minimize the \2- We can use the covariance matrix 
resultingg from this fit to calculate the uncertainty on each point i of the function Z, AZi 
(seee appendix A). However, this procedure does not provide us with the correlations 
betweenn the error at point i, AZi, with that at point j , AZj. This can be loosely 
describedd as the correlation of the function Z with itself. The covariance matrix for 
pointt to point correlations in the function Z is defined similar to equation A.5, with 
Ayy = pi3 and (ak)t = AZ{: 

C 77 f 7 

EEióió =  PijAZlAZj — — (B.2) 

wheree ptj is the correlation matrix between the points i and j , which is symmetrical 
andd unity for i = j . We now describe how we can numerically construct this covariance 
matrixx E. The parameters a$ and 60 provide the best fit and minimize equation B.l 
too x2 ~ Xo- We can now do a large number N of hypothetical experiments, where we 
generatee the parameters (a, b) around (a0,60) from a gaussian distribution with width 
{va,{va, Cfc)- Each experiment A; results in a new function Z(x; a^, b^) with a corresponding 
\\22  We now obtain the covariance matrix E by: 

FF 1 f (Z(x,;ak,h) - <fl i»(Z(xJ;q t.i. t) - (flj)) 
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wheree (R{) = Z(xi; ao,&o) a n d : 

ss = Èvk (a4) 

Wee weigh each experiment with the inverse square root of the \ 2 to normalize each 
experimentt to the la contour of the gaussian distribution. The parameters xl and x} 

aree the points on the function Z between which we want to measure the covariance. 
Thee variances (on the diagonal) now give the (squared) errors on Z(xl) and the off-
diagonall elements give the covariances at each point xz with respect to another point 

Xj. Xj. 

Thiss algorithm calculates the covariance Et] of the 6-content function with itself. 
Forr the final covariance matrix that can be used in a \ 2 comparison, we need the 
correlationn of the measured data points of the 6-jet cross section, and not merely that 
off the 6-content itself. For this, we use this algorithm to calculate the impact of the 
errorss on a and 6 on the final 6-jet cross section. We again take a large sample N of 
(a*;,6fc)) parameters. The reference function R is now the 6-jet cross section as shown 
inn 7.1, while the trial functions are the resulting 6-jet cross sections as measured using 
thee new parameters (a^, 6^). Using equation B.3 then results in a covariance matrix E 
whichh can be used in, for example, a \2 comparison as discussed in section 7.1.1 


