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=2 h
3.1. A&

AAGE RS2 2009d A5 AT ol thet Y, SRR u&utE Tl WA JF
UHEE stofetr] Ao ZERAS AA AT B2F2S A6, 2070 A Fug (25
Toa) o S T, 7 5 YoM stud Sggo v ste]l 22 uE AAs o] F, 2 E
oA A hdd® 17] S ARk, 28T WellA HF2A NG S dgd
Fubg AT, o W Stud 17 AR HAF2A e A2 AFS Adstel 4 &
watao) A A el wet FANE AFSe R ity SRR BRor AA" S RS
ZAIN G2 B, WAk 2Ee® AFE Stud 108 WS AN 22 st 287
A, TEAA Al 2" 7127 A0 99 FeHe 2T T, ARSIl o3l Az sk
UEE £ ¢ FEEHS 4 TE%tud SHAS o gow 25X E HASATE 22 A
o) 3k AFA 3 &2 Chung 5 (2009) 2} Heo$} Chang (2010)& Fud 4= gtk

Sy, SRR A SUSEe WA AR NS e A4 TS 6709 Ax GGl thal A AL, ZF
Jdu e t4o AEE 58 =2 AU Table 3.12 8RR, AL AEA AN 2 9
HE AR 2ok SAAAA S A W 5o 9 SHHEFEToIth 998 WEAE
Aot 2+ FGE 2FE e AE SHAESS SHETS ANT T, ol FuHs-E 14 VFew
HEsste] 57) WEE AT MEES 5, 74 e 23 SHEHATE Fopa dnbE
ol& ZholAlF AR e HEEIARAA S THA71A Kote MFe dHAPF FolA AW
Sttt Table 3.19] W& SRR} WAl sl G od AW T3 Fof ol

Table 3.1 The numbers of items and response categories by satisfaction domains and survey subjects

Parent Teacher
No. Satisfaction domain
No. of items No. of categories No. of items No. of categories
School operation 8 4 11 3
2 Diversity of school education 10 4 10 3
3  Advancement of curriculum 8 4 10 4

Assistance for health and

4 4 4 4 4
further continuing education
Building infrastructure for

improving teacher’s ability

6  Region’s specialized business 2 5 3 4
7 Ability obtained from school education 5 5 - -
Total 40 41

2
TARNAAE AT BREL 107 AA AR 107 ZA G S5t o 714 SHRE} WAL A}
e EAY R Sholth SRR SHAE F 34568 22 AJA S SHAF 2,453 0] AL Ao
1,003%g ol th. AR HARE F 1,347 0|3 AJA S SHA7E 8347, A S HAR:E 513
o} Table 3.2 3.5¢ 2 GAER XA Q7 A Y boll rFEF x| Aol 7} Y= AR o=
A4 A7 9] AF}oltt. Table 3.29f Table 3.32 MR &L WALl thafl, G dJEAFES 7HE T
B (AATAF XL, TREAAS B3 =44 (AHEAF XL), BREAAS B AAT
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Wb B2 23 A8 & A e A (A E5AH Xp) AAZHE HolE) Table 3.29) Table
3.3¢] p-valueoll A <.00012 2|25 o] 0.001E} 22 ghdS Yetdth F & 25 SAF 2
X3< Xp< X2, 24001 B935S Ao X2, & E ddolA v)$ 2 % Rerh 1
A3 X2,.2 BE Gt BAAHE wfe ZA [ 2ol 7} ik L2} Table 3.29] Sy
2o AfoA X5 AA R {FogHEo] A FUEIAL, 49 59 AeE SAAE fo
Zto] 7} QUth. Table 3.39] WAL B9+ F SAZN AA AT Aol7k o AM, XiE 670 4 F 4
A detol ol s%olA fol T Aol 7k QL FH A T AL o4 E 1%014 §9F Aol 7}
ATt
Table 3.2 The test statistics and p-values for homogeneous test between city and county (parent)
Domain No. No. of Cat. Xirs X X
Test statistic p-value Test statistic p-value Test statistic p-value
1 4 57.4359 <.0001 13.5290 0.0090 24.9034 <.0001
2 4 102.5195 <.0001 21.7877 0.0002 46.7309 <.0001
3 4 64.0638 <.0001 18.1679 0.0011 27.0988 <.0001
4 4 79.5358 <.0001 18.4772 0.0010 39.0144 <.0001
5 4 14.2800 0.0025 4.4075 0.3537 4.6000 0.3309
6 5 79.3581 <.0001 19.6276 0.0015 35.0680 <.0001
7 5 48.7765 <.0001 11.2001 0.0476 20.9270 0.0008

Table 3.3 The test statistics and p-values for homogeneous test between city and county (teacher)

Domain No. No. of Cat. Xirs X X

Test statistic p-value Test statistic p-value Test statistic p-value

1 3 34.1850 <.0001 7.8260 0.0497 38.6285 <.0001

2 3 34.3671 <.0001 7.6931 0.0528 37.0577 <.0001

3 4 21.5058 <.0001 6.9697 0.1375 23.1665 0.0001

4 4 37.1121 <.0001 11.4525 0.0219 37.7469 <.0001

5 4 28.9220 <.0001 7.2105 0.1252 31.4921 <.0001

6 4 45.9348 <.0001 8.0737 0.1522 45.0003 <.0001
Table 3.42} Table 3.5 2] (2.6)0 A 01X Xz ol that X2 o] AA &Y PP uFXNES A4st
o BFH FEHVAE 7 dFolrh Table 3.49} Table 3.59) ufA| 2t A2 AAFAZF Xp-& X,
FoZ v W& olth Table 3.48} Table 3.5 4, W7t 2 4 (€ €9, 4)= Az ez
WEEH e A9 (12 B9, 3)o) vls) DRAE) BFH EEAA AvE 2REAGe
A7 E 2 A2 € Atk 28 S HRFolA LFAEY] BEe FAote EAAT}
2 4%, Mol o Atk SHEEe] 49, 9o 59 62 DHATe] Fel 18T AT BEARE
15T oF 23, AR E T Aol sl A sime] o sk SREel 2AE dehsiol

IFAEY o 2@ 7PF AL F AASAY FE e Aol FAD v
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Table 3.4 Mean and standard deviation of eigenvalues of design effect matrix for comparing X123
and X12U for homogeneous test between city and county by satisfaction domains (parent)

Design effect Test statistics

Domain No. No. of Cat. — Relative size
Sd X2 X2
1 4 1.0802 1.6287 13.5290 24.9034 184.1%
2 4 1.3631 2.6198 21.7877 46.7309 214.5%
3 4 1.3916 2.6102 18.1679 27.0988 149.2%
4 4 1.0976 1.6985 18.4772 39.0144 211.1%
5 4 0.9280 1.2473 4.4075 4.6000 104.4%
6 5 0.9470 1.3067 19.6276 35.0680 178.7%
7 5 1.0011 1.4665 11.2001 20.9270 186.8%

Table 3.5 Mean and standard deviation of eigenvalues of design effect matrix for comparing X123
and Xi for homogeneous test between city and county by satisfaction domains (teacher)

Domain No. No. of Cat. ]?esign offect Test statistics Relative size
Sd X2 X2
1 3 4.2162 3.8202 7.8260 38.6285 493.6%
2 3 4.3191 3.6673 7.6931 37.0577 481.7%
3 4 3.9944 1.9768 6.9697 23.1665 332.4%
4 4 2.6727 2.1411 11.4525 37.7469 329.6%
5 4 3.7719 2.6442 7.2105 31.4921 436.8%
6 4 3.5520 2.7177 8.0737 45.0003 557.4%
4. 4E
EFdxEAA 0 7123 2 E s, HF B AR E40A FAA LR A Flol Aol Al F A
ol 7123 7HB & WESHA] eheth v SuiollA AAE = W2 2ARA TN, R A AN =
EA 22520 e A8t dARL AR M E T I AteATHEEAARE
gz AAstE B wel Atk & A7 EFx2AAC e 2AE AR A5 BAS
o, F 2] TALAAANA T ol AtelAlF AR I ERRBALAAE YT S=FA,
HEE2AAE G HEFAFS AT Foje AAE vl BASIT
ASEAS FlA deddEdFEe 7HEsts S dole AolAlF AR L sBAAE W
T F=HAl vl SAF] Wi 2A Ueha, I 23 | -/]Q'ES AzrekA A2 2e 2
stk ERRBAAE vtgsts AT BAs ol A% Ao vaelA e, A,
et I AT A S N
EA% gol o 23, B, 5AR W74 49 DRAE) B0l A B2 AR 20, By
& mar 790 BAY ol § 2%, AA, 920 10k 47 EEAA) 1] SR WEG)
SUEE BAHE ol 499 B2e 490 BAW kol Aol7h A AL W FaAsAh
B dTe AFEAL 20000 AFTER DAVEEZANANE BAE Bo o] £ojW Aoz, By
BRZA) WEIARE AN 12 Tole AelABAY A8L Fo47 Bawe FPAw
SIS # A7) ASEAANE SHRRAAG /250l £ ) 2P A% WeEo] o
AN B ARA Aol n, BPFREAAG) B ZAABEANN EAe B2E A v &
U BRFAFE AL Bl LARE ALIAE Hi Ao] v ARL 7 2AATY AARDE
T Be] We st
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Abstract

This research is for comparison of test statistics for homogeneity when the data is
collected based on complex sample design. The survey data based on complex sample
design does not satisfy the condition of independency which is required for the standard
Pearson multinomial-based chi-squared test. Today, lots of data sets ara collected by
complex sample designs, but the tests for categorical data are conducted using the
standard Pearson chi-squared test. In this study, we compared the performance of
three test statistics for homogeneity between two populations using data from the 2009
customer satisfaction evaluation survey to the service from Gyeongsangnam-do regional
offices of education: the standard Pearson test, the unbiased Wald test, and the Pearson-
type test with survey-based point estimates. Through empirical analyses, we fist showed
that the standard Pearson test inflates the values of test statistics very much and the
results are not reliable. Second, in the comparison of Wald test and Pearson-type test,
we find that the test results are affected by the number of categories, the mean and

standard deviation of the eigenvalues of design matrix.

Keywords: Complex sample design, design effect, homogeneity test. Pearson test, Wald
test.
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