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Hypothesis Test Summary

(S Jsanll

Null Hypothesis Test Sig. Decision
The distribution of 1) =M sSi2sul) s COne-Sample Retain the
1 normal with mean 2.51 and Kolmogorow- 1420 null
standard deviation 1.03. Smirnov Test hypothesis.
The distribution of 2) Jel=¥l sizigaul) is  Ope-Sample Retain the
2 normal with mean 2.64 and Folmogorov- 212 null
standard deviation 1.13. Smirnov Test hypothesis.
The distribution of 3) Jel=ll siZigaul) s One-Sample Retain the
3 normal with mean 2.83 and Kolmogorow- 077 null
standard deviation 1.42. Smirnov Test hypothesis.
The distribution of 4) Jel=ll Sl is  COne-Sample Retain the
4 normal with mean 1.65 and Kolmogorow- 051 null
standard deviation 0.74. Smirnov Test hypothesis.
The distribution of §) del=ll siZigaul) is  One-Sample Retain the
5 normal with mean 2.85 and Kolmogorow- O75  null
standard deviation 1.74. Smirnov Test hypothesis.
The distribution of B) del=ll &iZigul) is  One-Sample Retain the
6 normal with mean 2.69 and Folmogorow- 268 null
standard deviation 0.64. Smirnov Test hypothesis.
The distribution of 7) Jeltl siZigul) is  One-Sample Retain the
T normal with mean 1.78 and Kolmogorow- 292 null
standard deviation 0.65. Smirnov Test hypothesis.

Asymptotic significances are displayed. The significance level is .05.

SR o Ly Al sl e lgmaan S X oo ) g3l 23 iy pand o8 LS
46 gial

Hwpothesis Test Summanry

MNull Hypothesis Test Decision
The distribution of 1) =M .3 is

1 normal with mean 2 .48 and
standard deviation 1. .50

Sig-

Cine-Sample
Holmogorow-
Smirnov Test

Reject the
falslal null
hypothesis.

The distribution of 2) =M a3 is COne-Sample Reject the

2 normal with mean 1.83 and FHaolmogaorow- ooz L
standard deviation 1.02. Smirmov Test hypothesis.
The distribution of 3) =M a3} is Dne-Sample Reject the

3F normal with mean 2,48 and FHalmogorow- Halsls] nu
standard deviation 1.50. Smirnov Test hypothesis.
The distribution of 4) cld=d .3 is Dne-Sample Reject the

4 normal with mean 1.62 and Holmogorow- Nalala) nu
standard deviation O.72. Smirmowv Tast hypothesis.
The distribution of 5) cldaM _)l_s_)) is Dne-Sample Reljlect the

5 normal with mean 2.69 an Haolmogorow- 000 (al¥]

standard deviation 2.15. Smirmnov Test hypothesis.

The distribution of 6) cid=M a3 is
6 normal with mean 1.67 and
standard deviation 1.42.

Dne-Sample
FHaolmogorow-
Smirmov Test

Rej=zct the
030 nu
hypothesis.

The distribution of 7} cld=M L1 53) is
T normal with mean 1.67 and
standard deviation 1.28.

Dne-Sample
HKolmogorow-
Smirnov Test

Reject the
023 nu
hypothesis.

Asymptotic significances are displayed. The significance level is 05,
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Hypothesis Test Summary

Null Hypothesis Test Sig- Decision
The distribution of 1) cdd=ll f=3) is  Cne-Sample Retain the
1 normal with mean 628.85 and Kolmogorow- 067 null
standard deviation 111.52. Smirnov Test hypothesis.
The distribution of 2) Jdd=ll fe) is  Cne-Sample Retain the
2 normal with mean 621.35 an Kolmogorow- 359 null
standard deviation 87.55. Smirnov Test hypothesis.
The distribution of 3) k=l fes) is  One-Sample Retain the
3 normal with mean 668.65 an Kolmogorow- 073 null
standard deviation 103.26. Smirnov Test hypothesis.
The distribution of 4) de=ll fes) is  COne-Sample Retain the
4 normal with mean 630.67 and Kolmogorow- 223 null
standard deviation 59.54. Smirnov Test hypothesis.
The distribution of §) cdd=ll (fes) is  COne-Sample Retain the
5 normal with mean 687 .06 an Kolmogorow- 142 null
standard deviation 137 .74. Smirnov Test hypothesis.
The distribution of B) dhd=ll fes) is  Cne-Sample Retain the
6 normal with mean B08.17 an Kolmogorow- BFE null
standard deviation 113.41. Smirnov Test hypothesis.
The distribution of 7) k=M fies) s  One-Sample Retain the
T normal with mean S42.79 an Kolmogorow- EE4  null
standard deviation 92.66. Smirnov Test hypothesis.

Asymptotic significances are displayed. The significance level is .05,

b a5 Al gl e Leraa Gaa g W oo seal) daad) ol 2o iy pand o3 LS
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Hypothesis Test Summary
Null Hypothesis Test Sig- Decision
The distribution of 1) Je=4 Ja1) is Cine-Sample Reject the
1 normal with mean 4 .33 and Kalmogorow- 023 null
standard dewiation 1.12. Smirnow Test hypothesis.
The distribution of 2) Jed=4 i) s Zine-Sample Reject the
2 normal with mean 6.00 and Faolmogorow- 001 nu
standard dewviation 1.22. Smirnov Test hypothesis.
The distribution of 3) =l 1y is  Cne-Sample Reject the
F normal with mean 6.00 and Folmogorow- Halagk] nu
standard dewviation 1.22. Smirnov Test hypothesis.
The distribution of 4) el J50) is Cine-Sample Reject the
4 normal with mean 4.62 and Kalmogorow- 000 null
standard dewviation 0.80. Smirnowv Test hypothesis.
The distribution of 5) Jel=4 1) s Cine-Sample Reject the
5 normal with mean 3.54 and Kalmogorow- 005 nu
standard dewiation 1.46. Smirnov Test hypothesis.
The distribution of B) M ,=L-|) is One-Sample Reject the
6 normal with mean 5.29 and Flolmogorow- 0354 rull
standard deviation 1 .86 Smirnov Test hypothesis.
The distribution of 7) b ,=L=|) is Cine-Sample Reject the
¥ normal with mean 4.05 and Kolmogorow- 043 nu
standard dewviation 1.21. Smirnov Test hypothesis.

Asymptotic significances are displayed. The significance level is .05,
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Hypothesis Test Summary

MNull Hypothesis Test Sig. Decision
The distribution of 1) &l s) is normal  One-Sample Retain the
1 with mean 0.00- and standard Kaolmogaorow- 403 null
deviation 0.66. Smirnov Test hypothesis.
The distribution of 2) &) is normal  One-Sample Retain the
2 with mean 0.00- and standard Kalmogaorow- 468 null
deviation 0.71. Smirnov Test hypothesis.
The distribution of 3) 8 s) is normal  COne-Sample Retain the
3 with mean 0.00- and standard Kolmogarow- 82 null
deviation 0.60. Smirnov Test hypothesis.
The distribution of 4) 3 =) is normal  Cne-Sample Retain the
4 with mean 0.00- and standard Kolmogarow- 221 null
deviation 0.43. Smirnov Test hypothesis.
The distribution of §) &) i1s normal  One-Sample Retain the
5 with mean 0.00- and standard Kolmogaorow- 345 null
deviation 0.91. Smirnov Test hypothesis.
The distribution of B) ) is normal  One-Sample Retain the
6 with mean 0.00- and standard Folmogaorow- 211 null
deviation 0.42. Smirnov Test hypothesis.
The distribution of 7) 8 =) is normal  Cne-Sample Reject the
7 with mean 0.00- and standard Kolmogarow- 005 ' nu
deviation 0.42. Smirnov Test hypothesis.

Asymptotic significances are displayed. The significance level is .05.
Ailae S (A (g lmall ol aiV) GBUA) aa (5 _pall Silay ol
5285 (Theil 1972) ;i joad 2o gra 400 siliall 5 jusdall Ol jopiall A 44
Aslaall 8 gy plasi) L ey cqpentll juad ) A8Laly 13a () £/Y) Alslaal) b 4ilis
sdall juaiall 7y Jaall e Y

Coefficients®

Standardized
Unstandardized Coefficients Coefficients

Maodel B Std. Error Beta t Sig.

1 (Constant) -1.201- 2758 -4 368- 000

(1) dea 38 070 A4 4543 000

a. Dependent Variable: 1) ls)
R;=-1,201 +0,318 Z; @ Y Al )
z,umm i o R
Tom I Tl (1Y) Al b A Bilad) il
Z -H'L‘u - 62211 ~
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Correlations
(1ds | (1)
(1)d=s  Pearson Correlation 1 A4
Sig. (2-tailed) .ooo
Sum of Squares and 63.439 20187

Cross-products

Covariance 1.244

N 52 52
(1) & Pearson Correlation Rl 1

Sig. (2-tailed) .00o

Sum of Squares and 20187 21.849

Cross-products

Covariance 430

M 52 52

** Correlation is sianificant atthe 0.01 level (2-tailed).
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Rys=-0,484 + 0,210 Z4 & Axgl )l Aaladll
Rs = - 1,496 + 0,089 Zs o el ) Alslaall
Rs =- 0,197 + 0,047 Zs o Al Alslaall
R; =-0,549 + 0,156 Z; o Al Asladll 5

VYT = lasi¥) Blalae g sena
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g
Descriptive Statistics
Il Yariance
ez 2 A2 24 464
Walid M (listwise) A2

Sl Jsaall LS Vel = 85l 5 aanall Jaal) G el Ll

Correlations
gz by [y I
g by FPearson Correlation 1 E15
Sig. (2-tailed) .0oo
Sum of Squares and 1247.676 402.888

Cross-products

Covariance 24.464

M 62 62
ae=a B Pearson Correlation 615 1

Sig. (2-tailed) 000

Sum of Squares and 402.888 344.498

Cross-products

Covariance 6.755

M 52 52
. Correlation is significant atthe 0.01 level (2-tailed).
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MNull Hypothesis Test Sig. Decision
The distribution of 1) d=s wa) is  One-Sample Reject the
1 normal with mean 3.77 and Kolmogorow- 023 null :
standard deviation 0.99. Smirnov Test hypothesis.
The distribution of 2) des wa) s One-Sample Relject the
2 normal with mean 2.66 and Folmogorow- 001 null
standard deviation 0.39. Smirnov Test hypothesis.
The distribution of 3) s 2= s One-Sample Reject the
3 normal with mean 5.33 and Kolmogorow- 001 n
standard deviation 1.06. Smirnov Test hypothesis.
The distribution of 4) d=s wa) is  One-Sample Reject the
4 normal with mean 2.30 and Kolmogorow- 000 | pull
standard deviation 0.36. Smirnov Test hypothesis.
The distribution of §) di=s _wad) s One-Sample Relject the
5 normal with mean 3.53 and Kolmogorow- 005 null
standard dewviation 1.04. Smirnov Test hypothesis.
The distribution of B) =1 »s) is  One-Sample Reject the
6 normal with mean 4.22 and olmogoraow- 034 nu
standard deviation 1.02. Smirnov Test hypothesis.
The distribution of 7) ci=1 »a3) s One-Sample REH'ECI the
7 normal with mean 3.52 and Kolmogorow- 043 null
standard deviation 1.15. Smirnov Test hypothesis.

Asymptotic significances are displayed. The significance level is .05,
e 7 JAN g 3l aae X o peedall Gy il G V) i al)
sl 450 il ¥V abeall 5 ¢ i jead @llia )5S of ML ol e

Yy=a,+B, X, +8,Z,+U, i=1..,52,j=1..7
e Ol G pasiall (e Y i) pariall jlaadly Al Vol Jidaty s (Y1

(/")

Z 5 X o) giiall
Correlations
(1) smin g | (1) o3 pi

1) »=ia Je  Pearson Correlation 1 .ooo

Sig. (2-tailed) 898

Sum of Squares and 16.958 01

Cross-products

Covariance 333

M 52 52
(1) dea _psi Fearson Correlation 000 1

Sig. (2-tailed) 898

Sum of Squares and 011 50.027

Cross-products

Covariance 981

M 52 52

Y1 =0,944 + 0,073 X, + 0,324 Z,
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Correlations
(1) slas | (1) a3cia s
(1) s Fearson Correlation 1 -.001-
Sig. (2-tailed) 596
Sum of Squares and 114.981 -.031-

Cross-products

Covariance 2.255

M 52 52
(1) 1230 Az Pearson Correlation -.001- 1

Sig. (2-tailed) 996

Sum of Squares and -.031- 16.958

Cross-products

Covariance 333

M 2 52

2 1aa g jhaadl gl o, 0 0) o =Taally il aae X lsdall s i) G el
Olel Jsanll (e ral 5 98 LeS dlalan i 8 jaidgagade
Coefficients™

Standardized
Unstandardized Coefficients Coefficients

Madel B Std. Error Beta t Sig.

1 (Constant) 44 .aar 2439 018
(13 s 073 056 166 1.292 202
(1) d=a s 324 085 489 3.7a8 000

a. DependentVariable: 1) gy
e S5ty v, e ey =Uadlly 7 Jaal 5 5 pdall jue uaiall o el QIS
oOlel Jsanll (e pral 5 58 LS alalaa 385 & 505 09
Ao il cYaleall il A8 5eY) Ve

Y>=0,789 + 0,451 X, + 0,319 Z, o i) Allaal Jially

Y; = 1,010 + 0,468 X5 + 0,063 Z, o A Akl 130

Y, =0,205+ 0,417 X4+ 0,295 Z, o Al Alsladll
Ys=-1,114 +0,547 X5 + 0,610 Z, o el ) Alslaall
Y6 =1,974+ 0,352 X + 0,008 Z, o Ll Asbaall 5
Y;=0,724 + 0,243 X, + 0,167 Z, o Al Asbadll 5

VOVAT= 7 jlaadl Clilas ¢ sama¥c00) = X jlaail i lilae & sane
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VYoo = 7 jlanil i lalae o gia 0 FTE = X jlanil & lalae Ja i
LEYYY = &}.L:s.d\ c«\};ﬂ&w

Y =3,622 + 0,503 X + 0.308 Z A dranall Asladll () 4/
Correlations
e T ] s lan
pama Adnia o8l g Pearson Coarrelation 1 001
Sig. (2-tailed) a7
Sum of Squares and 251.234 .20

Cross-products

Covariance 48926

M 52 52
game Jlad Pearson Correlation 001 1

Sig. (2-tailed) a7

Sum of Squares and 280 920.827

Cross-products

Covariance 18.055

I 52 52

adl gl vyv e =Uaally aanall Hls 3o X (A pdiall e i) G il
Olel Jsaall (e pral 5 o LS jpniall 138 Jalae 5085 & jiadasagade 2S5 1085 jia

Correlations

s A= Al g s 2y sl
paes aieia Elas  Pearson Correlation 1 .000
Sig. (2-tailed) 998
Sum of Squares and 251.234 -.138-
Cross-products

Covariance 4.926

¥ 52 52
s ey amEh Pearson Correlation .0oo 1

Sig. (2-tailed) .a9s

Sum of Squares and -.138- 1066.419

Cross-products

Covariance 20810

Iy} 52 52
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Abstract

Aggregating data involves bias in estimating the parameters of the
aggregated model. This paper aims at Analyzing the effect of estimation
method on aggregation bias for aggregated data containing a stochastic
regressor. Two estimation methods are considered: Residual Analysis
and auxiliary variables. A model of one regress and two regressors, is
investigated where one of the regressors is stochastic. Mathematical
derivations showed that residual analysis involved bias in estimating the
parameter of the stochastic regressor. This bias led to a bias in estimating
the intercept. Auxiliary variables method proved unbiased estimation of
the concerned parameters.

The two methods are applied in an empirical case study of seven
equations and 52 observations. Results of the application confirmed the
theoretical derivations.
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