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Abstract This paper introduces and applies the World Bank's methodology for constructing composite index or
aggregating indicators. After recalculating the world competitiveness index of IMD using Unobserved Component
Model(UCM) we compare it with the existing index and try to find some implications. We also try to construct
the composite index for measuring the performance of local finance. We employ the Principal Component
Analysis(PCA) for validating the appropriateness of selected indicators used in making the composite index. We
found that the UCM and PCA are very useful and will be used widely in various evaluations such as regional
development, local finance, local competitiveness and public enterprise, etc.

Key Words : Composite Index, Aggregating Indicators, Unobserved Component Model, Multiple-indicator
Model, Principal Component Analysis
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[Table 1] Indicators on Fiscal Policy Sector

Sector Type Indicator
Collected total tax revenues,
Effective personal income tax rate,
Corporate tax rate on profit,
Fiscal Hard data(6) |Consumption tax rate, Employee’s
Policy social security contribution rate,
©) Employer’s social security
contribution rate
Real personal taxes, Real
Soft data(3 T
© ata(3) corporate taxes, Tax evasion
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[Table 2] PCA Results for Fiscal Policy Sector

Comp 1 | Comp 2 | Comp 3 | Comp 4

Eigenvalue 3.211 1.467 0.908 0.766
Variance Prop. | 0.458 0.209 0.129 0.109
Cumul. Prop. 0.458 0.668 0.798 0.907

Eigenvectors

Variable Vector 1 | Vector 21| Vector 3 | Vector 4

O) -0.443 0.278 -0.372 -0.085

@ -0.456 0.287 0.044 -0.257

® -0.451 0.211 -0.242 0.180

® -0.283 0.078 0.827 -0.324

® -0.333 -0.069 0.283 0.839

@ 0.392 0.487 0.186 0.289

® 0.214 0.738 0.008 0.003

Note : (D-® represents indicator discussed in Sec. 4.1.

[Table 3] MLE Results for Fiscal Policy Sector

Variable | a(k) |t(a(k) | B [t(BW))| o | t(a)
@ | 0471 | 13428 | -0.220 | -7.417 | 0.623 | 4.420
® | 0458 | 14.038 | -0.198 | -6.952 | 0.699 | 4.374
@ | 0559 | 13381 |-0.240 | -6.327 | 0.709 | 4.173
® | 0309 | 10.548 | -0.095 | -3.123 | 2.047 | 2.877
® | 0382 11573 | -0.124 | -3.790 | 1.687 | 3.411
@ | 0477 | 15530 | 0.133 | 4.463 | 1.380 | 3.840
® | 0482 15.196 | 0.057 | 1.668 | 3.986 | 1.630
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[Fig. 1] Composite Index of Fiscal Policy Sector
and its 90% Confidence Interval
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[Table 4] PCA Results for Local Finance
Comp 1 | Comp 2 | Comp 3 | Comp 4
Eigenvalue 2.038 1.205 0.886 0.829
Variance Prop. | 0.340 0.201 0.148 0.138
Cumul. Prop. 0.340 0.541 0.688 0.826
Eigenvectors
Variable Vector 1 |Vector 21| Vector 3 | Vector 4
@ -0.299 0.319 -0.828 -0.268
® -0.316 -0.614 0.033 -0.495
® -0.534 0.141 0.204 -0.329
@ -0.224 -0.611 -0.380 0.568
©) -0.454 0.359 0.071 0.488
() -0.519 -0.005 0.349 0.121

Note : @-(D represents indicator discussed in Sec. 4.2.
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[Table 5] MLE Results for Local Finance

Variable | a(k) |[t(a(k) | B [t(BW))| o | t(a)
@ | 0171 | 4324 | 0.065| 1.378 | 3233 | 1.316
® | 0421 | 9.487 | 0075 | 1.408 |3.113 | 1.338
® | 0.642 | 13880 | 0.179 | 3.150 | 1.024 | 1.962
@ | 083221625 | 0035 | 0.750 | 5.897 | 0.739
® | 0451 | 8556 | 0.155 | 2.530 | 1.603 | 2.106
® | 0268 | 8793 | 0.108 | 2.931 | 1.211 | 2.089
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[Appendix 1] Results of Calculating Composite Index
of Fiscal Policy Sector

Rank Country 95% Upper | 5% Lower Comggflte
55 Sweden -1.0610 -2.1709 -1.6159
54 Hungary -0.9588 -2.0687 -1.5138
53 Denmark -0.9313 -2.0412 -1.4862
52 Belgium -0.8233 -1.9332 -1.3783
51 France -0.6741 -1.7839 -1.2290
50 Norway -0.6735 -1.7834 -1.2285
49 Poland -0.6460 -1.7559 -1.2009
48 Netherlands -0.6229 -1.7328 -1.1778
47 Finland -0.6159 -1.7258 -1.1709
46 Slovenia -0.5710 -1.6808 -1.1259
45 Austria -0.4165 -1.5264 -0.9714
44 Italy -0.3554 -1.4653 -0.9103
43 Croatia -0.2775 -1.3874 -0.8325
42 Germany -0.1603 -1.2702 -0.7152
41 Czech Republic -0.0737 -1.1836 -0.6287
40 Turkey -0.0433 -1.1532 -0.5982
39 Bulgaria 0.0229 -1.0870 -0.5320
38 Iceland 0.0475 -1.0624 -0.5074
37 Romania 0.0476 -1.0623 -0.5074
36 United Kingdom 0.0776 -1.0323 -0.4773
35 Portugal 0.1651 -0.9448 -0.3899
34 Lithuania 0.2363 -0.8736 -0.3186
33 Spain 0.2606 -0.8493 -0.2944
32 Argentina 0.3462 -0.7636 -0.2087
31 Greece 0.4147 -0.6952 -0.1403
30 Luxembourg 0.4164 -0.6935 -0.1385
29 Brazil 0.5117 -0.7499 -0.1191
28 New Zealand 0.4544 -0.6555 -0.1006
27 Ukraine 0.5394 -0.7222 -0.0914
26 Israel 0.5020 -0.6079 -0.0530
25 Estonia 0.5097 -0.6002 -0.0453
24 Slovak Republic 0.6202 -0.4897 0.0653
23 Chile 0.7289 -0.3810 0.1739
22 Australia 0.8001 -0.3098 0.2452
21 Ireland 0.8458 -0.2641 0.2909
20 Russia 0.9396 -0.3220 0.3088
19 Canada 0.8983 -0.2115 0.3434
18 USA 1.2323 -0.0293 0.6015
17 Mexico 1.2120 0.1021 0.6571
16 Japan 1.2234 0.1135 0.6685
15 Colombia 1.2801 0.1702 0.7251
14 Jordan 1.4524 0.1908 0.8216
13 Korea 1.4410 0.3311 0.8860
12 Switzerland 1.5280 0.4181 0.9731
1 South Africa 1.6464 0.3848 1.0156
10 Venezuela 1.5985 0.4886 1.0435
9 Philippines 1.6829 0.5730 1.1279
8 Malaysia 1.7989 0.5373 1.1681
7 India 1.7763 0.6665 1.2214
6 Singapore 1.7775 0.6676 1.2226
5 Thailand 1.9998 0.8899 1.4448
4 Indonesia 2.0513 0.9415 1.4964
3 Taiwan 2.1046 0.9947 1.5497
2 China Mainland 2.4386 1.1770 1.8078
1 Hong Kong 2.4801 1.2185 1.8493
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