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Comprehensive Evaluation and Empirical Research of the Investment
Risk Levels in Countries along the ''Belt and Road"

Based on Projection Pursuit Model with Decision Maker Preferences

PIAO Shengyuan
(School of Optical-Electrical and Computer Engineering , University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: An objective, fair, scientific, and rational comprehensive evaluation of investment risk levels in countries along the "Belt and
Road" can provide investors with a decision—making basis for investing in these countries. This paper constructs an index system consisting of
4 aspects and 20 indicators. Based on indicator data from 60 countries along the "Belt and Road" from 2016 to 2020, decision—maker prefer-
ences (expert opinions and existing research results) are incorporated into the constraints, establishing an improved projection pursuit model
for comprehensive evaluation of investment risk levels in countries along the "Belt and Road". This model is used to rank and categorize invest-
ment risk levels and the importance of various evaluation indicators in countries along the "Belt and Road". Modeling results indicate that Sin-
gapore has the lowest investment risk, followed by Austria, while Syria and Yemen consistently rank at the bottom two positions. Among the 20
evaluation indicators, discourse power and accountability, as well as corruption control, are the most important, followed by six indicators
such as the degree of rule of law and GDP per capita growth rate. Based on the weight of these indicators, effective measures and suggestions
are proposed for investors considering overseas investments. The projection pursuit technique based on decision—maker preferences provides
valuable reference for relevant research on comprehensive evaluation of investment risk levels in countries along the "the Belt and Road".
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Table 1 Comprehensive evaluation index system for direct investment risk in countries along the Belt and Road
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Table 2 MPPC model values and rankings of investment risk levels for 60 countries along the Belt and Road from 2016 to 2020
R2 2016-2020 £ 60 1 —F — " IH L EF R B XK F MPPCHREER HHE#

i Btk PPC AR e KU K- HEA WAL MPPC L
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
B IR B ) WIF- 1.075 1.071 1.099 1.086 0.907 48 49 48 49 52 4 0.168
B 16 PG 2213 2227 2251 2251 2.116 4 3 4 3 8 4 0.098
] SEFF 5t 1.089 1.020 1.147 1.198 1.042 46 51 45 44 46 0 0.047
B 1.098 1.151 1215 1.225 1.158 44 44 42 43 41 -3 -0.060
PRIEMR L 0.995 0.969 1.065 1.145 1.123 53 52 51 47 44 -9 -0.127
FU e 2.172 2.182 2222 2.245 2.139 6 7 6 4 6 0 0.033
T Hb ) 2.508 2.536 2.548 2.521 2.432 2 2 2 2 2 0 0.076
LB IH 1.013 1.054 1.051 0.921 0.981 51 50 52 53 49 -2 0.032
YN 1.712 1.649 1.638 1.668 1.528 22 26 26 26 27 5 0.184
e 1.094 1.158 1.309 1.340 1.023 45 43 39 39 47 2 0.071
i 2.008 2.011 2.014 2.018 1.906 14 15 14 15 15 1 0.102
R 2.070 2.041 1.978 2.008 1.804 10 13 17 17 18 8 0.266
HRE 1.172 1.261 1.296 1.320 1.188 42 40 40 40 39 -3 -0.017
E| e 1.433 1.421 1.436 1.421 1.428 33 34 34 38 31 -2 0.005
I B b T3 1.307 1.304 1.409 1.500 1.393 38 38 37 29 34 -4 -0.086
| 2.164 2.203 2251 2.244 2.196 8 6 3 5 4 -4 -0.032
FE v A 2.193 2.158 2.192 2.173 2.071 5 8 7 10 10 5 0.122
B AT 0.660 0.693 0.884 0.790 0.661 57 57 56 57 56 -1 0.000
KR 2.166 2.091 2.065 2.127 2.047 7 9 12 13 11 4 0.119
BhEke 1.691 1.694 1.753 1.822 1.770 24 24 23 22 20 -4 -0.080
e Y 1.815 1.762 1.822 1.873 1.761 20 21 21 20 22 2 0.055
EAiE A 2.053 2.049 1.979 2.147 2.087 12 12 16 12 9 -3 -0.034
7 %5E 2.052 2.018 2.065 2.198 2.170 13 14 11 8 5 -8 -0.117
llEA 2 0.416 0.524 0.890 0.829 0.605 58 58 55 56 57 -1 -0.189
P N 1.789 1.786 1.889 1.859 1.768 21 19 19 21 21 0 0.022
B 1.480 1.423 1.417 1.445 1.337 30 33 35 37 38 8 0.142
Ziife) 1.125 1.091 1.078 1.057 1.005 43 48 50 50 48 5 0.120
g[S 1.565 1.509 1.499 1.468 1372 28 28 29 32 35 7 0.193
Je H A 0.877 0.853 0.937 0.951 0.847 54 54 54 52 53 -1 0.031
T4 2.140 2223 2.245 2218 2.117 9 4 5 6 7 -2 0.023
FEIR YT 1.388 1.403 1.452 1.499 1.394 35 36 33 30 33 -2 -0.005
FETH 300 2.068 2.070 2.096 2.105 1.905 11 10 10 14 16 5 0.162
U AT ] 1.622 1.594 1.639 1.652 1.563 27 27 25 27 26 -1 0.059
Hrig o 2.000 1.989 1.971 2.017 1.943 15 18 18 16 14 -1 0.056
piSRy 0.695 0.750 0.762 0.577 0.493 56 56 58 58 58 2 0.203
#H 1.355 1.426 1.453 1.564 1.440 37 32 32 28 30 -7 -0.085
HE W 1.196 1.149 1.085 1.158 1.134 41 45 49 46 43 2 0.062
e 2 1.956 2.055 2.131 2.186 2.278 18 11 9 9 3 -15 -0.322
1502 1.056 1.121 1.115 1.189 1.106 49 47 46 45 45 -4 -0.050
i it 1.637 1.714 1.835 1.897 1.804 26 23 20 19 19 -7 -0.167
B 2.702 2.721 2.735 2711 2.626 1 1 1 1 1 0 0.076
) 7 F) 1.962 2.003 1.993 1.978 1.881 17 16 15 18 17 0 0.081
BUFIIE 0.254 0.292 0.379 0.378 0.419 60 60 59 59 59 -1 -0.165
W 1.234 1.241 1335 1.447 1.355 39 41 38 36 37 -2 -0.121
17 0.291 0.310 0.207 0.220 0.268 59 59 60 60 60 1 0.023
A 0.821 0.764 0.792 0.920 0.752 55 55 57 54 55 0 0.069
LAt 1.234 1.281 1.177 0.914 0.791 40 39 44 55 54 14 0.442
LA 2.223 2213 2.187 2211 2.044 3 5 8 7 12 9 0.178
ElE 1.434 1.467 1.500 1.449 1.356 32 30 28 34 36 4 0.079
ENE SR PEIE 1.433 1.463 1.466 1.449 1.417 34 31 31 35 32 -2 0.016
40 1.481 1.491 1.475 1.453 1.444 29 29 30 33 29 0 0.037

fiqE] 1.447 1.408 1.416 1.487 1.480 31 35 36 31 28 -3 -0.032
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Table 3 Comparison of five different objective weighting methods
#=3 SHMAREYUMNEF LR
sk B W EHE 4
PCA FA CVM 1E MPPC PCA FA CVM 1E MPPC
X 0.078 9 0.076 2 0.0720 0.064 8 0.308 3 18 16 2 1 7
X, 0.180 5 0.1750 0.0499 0.063 2 0.3174 4 8 11 4 5
%y 0.1955 0.207 1 0.051 1 0.063 0 0.3289 1 1 10 5 3
%, 0.179 4 0.190 4 0.056 8 0.064 0 0.3427 6 3 7 2 2
X 0.189 2 0.198 3 0.068 4 0.063 9 0.3558 2 2 3 3 1
X 0.134 1 0.140 2 0.049 2 0.0390 0.128 0 12 11 12 16 13
X, 0.116 6 0.078 4 0.061 6 0.059 7 0.030 3 13 15 5 9 18
g 0.146 5 0.1752 0.094 3 0.049 2 0.317 1 10 1 11 6
% 0.180 1 0.1822 0.0320 0.042 8 0.326 8 5 16 13 4
%0 0.150 7 0.1712 0.065 3 0.058 1 0.023 1 9 4 10 19
Xy 0.094 0 0.1199 0.016 6 0.025 1 0.058 1 16 13 20 19 16
Xy, 0.1813 0.182 1 0.0417 0.038 7 0.1333 3 5 15 17 12
Xy 0.0110 0.0512 0.023 8 0.0317 0.290 2 20 19 19 18 8
Xy, 0.0590 0.058 8 0.060 7 0.061 4 0.0139 19 18 6 8 20
%5 0.160 2 0.1770 0.0304 0.0617 0.084 2 7 6 17 6 15
X6 0.142 6 0.1390 0.053 4 0.040 8 0.170 6 11 12 9 14 10
Xy, 0.094 9 0.087 2 0.053 5 0.040 0 0.227 1 15 14 8 15 9
Xpg 0.0810 0.048 8 0.045 6 0.046 6 0.0519 17 20 13 12 17
Xy 0.1530 0.141 4 0.043 5 0.061 5 0.099 2 8 10 14 7 14
Xy 0.098 7 0.062 2 0.030 2 0.024 8 0.1521 14 17 18 20 11
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