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Tom tit. HDI la mét trong nhitng chi s6 quan trong do lwong sw phdt trién kinh té xa héi ciia
mét quoc gia hay viimg lanh tho. Hién nay trén thé giGi viéc tinh todn va xép hang chi sé HDI
chi sit dung phirong phdp truyén thong[11]. Nghién ciru nay dé xudt phwong phép phan tich
quan hé Xam (GRA) dwa trén ba chi tiéu co ban (thu nhdp, tri thirc va sirc khoé) ciia 188 quéc
gia trén thé gidi dé xép hang chi s6 HDI. Két qua nghién ciru chi ra rang, c¢é sw khdc nhau vé
thir tw xép hang chi s6 HDI ciia cdc quoc gia trén thé gidi khi sir dung hai phwong phdp. Nghién
citu nay dong thoi cung cdp cho cac nha quan 1y, cdc nha hoach dinh vi mé cé thém phirong
phap tiép cdn méi bén canh phwong phdp truyén thong dé do lwong va xép hang chi sé HDI ciia
cdc nudc trén thé gidi.

Tir khéa: Chi sé phdt trién con nguwoi (HDI), phén tich quan hé Xdm, do lwong, xép hang

1. GIOI THIEU

HDI (Chi s6 phét trién con nguoi) 1a mot trong ba chi sé (chi s6 phat trién con
ngudi (HDI), chi s6 phét trién gi6i tinh (GDI) va chi s6 nghéo kho con ngudi (HPI)) dé
do ludng su tién bo trong phat trién theo cach khong chi dua vao ting truéng thu nhap
hay GDP [11]. HDI 1a thudc do tong hop vé su phét trién kinh t& x4 hoi ciia mot qubc
gia hay ving lanh tho trén cac phuong dién thu nhdp (thé hién qua thu nhap qudc dan
binh quan dau nguoi diéu chinh ngang gia sic mua twong duong theo d6 la My
PPP_USD); tri thirc (thé hién qua chi s6 hoc van chi tiét hon 14 s6 ndm trung binh di hoc
va s6 nam du kién di hoc) va sizc khoé (thé hién qua tudi tho binh quan tinh tir lic sinh)
ctia con ngudi (Hinh 1). Cach tinh todan HDI duoc chi tiét cu thé tai [11] va co gia tri
nam trong khoang tir 0 dén 1. HDI dat t6i da bang 1 thé hién trinh d6 phét trién con
ngudi cao nhat; HDI t6i thiéu bang 0 thé hién xi hoi khong c6 sy phat trién mang tinh
nhan van.
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Hinh 1. Cac chi bao cia HDI[11]



Ly thuyét hé thong Xam (Grey System Theory) duoc dé xuat 1an dau tién vao nim
1982 boi gido su Deng, mot nha nghién ctru ndi tiéng nguoi Trung Qudc [2]. Ly thuyét
hé théng Xam tap trung nghién ciru hé théng théng tin khdng chdc chdn va khéng ddy
dhi trong qué trinh ra quyét dinh. Theo dinh nghia trong nghién ctru cta gido su Deng
vao nam 1989 thi hé thong v6i mot phan thong tin duoc biét va mot phan thong tin
khéng rd duoc goi 1a hé théng -Xaml. Phan tich quan hé Xam (Grey Relational
Analyisis -GRAI), 1a mét trong nhitng cdng cu todn hoc dugc st dung rat hiéu qua [3].
Churc nang cua no la dé tinh toan cac dit liéu roi rac va dinh lugng céc nhan to thong
qua sap xép trinh tu dé giai quyét cac mdi lién hé phirc tap giita cic nhan t6. GRA duoc
ap dung phén 16n vao lgya chon, danh gia thyc hién du an, danh gia thanh qua va hiéu
qua cta cac nhan t6. Cach tinh toan ciia phuong phap nay rat don gian va dé hiéu. Do
d6 nd duoc sir dung trong rat nhiéu linh vyc nhu: gido duc [1], ngan hang [5], du lich
[9], y té [7], kinh té [6], san xudt [4]...

Hién nay chua c6 mot nghién ciru nao st dung phuong phap GRA vao viéc do
ludong va xép hang chi sé HDI. Trong nghién ctru ndy chung t6i sit dung phuong phap
phan tich quan hé Xam vao do ludng va xép hang chi sé HDI ¢ trén thé gidi dé chi ra
rang c6 su thay d6i vi tri xép hang chi sé HDI cta cac nude khi str dung phuong phap
phéan tich quan h¢ Xam.

2. PHOQJONG PHAP NGHIEN CUU

Céc bude tinh toan chi sé HDI bang phuong phap GRA dugc thé hién tom tat qua
so db 1:

Budc 1. Thiét 1ap chudi dix liéu so sanh [J; va chudi dir liéu tham chiéu [

|

Budc 2. Lay gia tri tuyét ddi ctia hiéu hai gia tri tham chiéu va gid tri so sanh (2)

v

Budc 3. Tim gia tri chénh 1éch 16n nhat va gia tri chénh léch nho nhat
-Chon 6=05

- Tinh hé s6 quan hé va muc dd quan hé sir dung cac cong thure cua gido su Deng
v
Budc 4. Xép hang chi s6 HDI duya vao chi s6 binh quan (4)

So db 1. Phuong phap tinh chi s HDI bang phan tich quan hé Xam
Giai thich so d 1:

Buéc 1. Thiét 1ap chudi dit liéu so sanh [J; va chudi dit liéu tham chiéu [
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Bu6c 2. Tinh gia tri chénh léch bang cach lay gia tri tuyét ddi ctia hiéu hai gia tri
tham chiéu va gid tri so sanh theo cong thirc sau [8]:

A%; (K) =%, (K) = %; (K)| 2

Buée 3. Xac dinh gia tri chénh l1éch 16n nhat va gid tri chénh 1éch nho nhat sau khi
tinh toan xong budc 2.

Chonhé s6 0=0.5.

Tinh toan hé sé quan hé va mitc d6 quan hé bang cong thirc ciia gido su Deng
tuong ung [8]:
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Burée 4. Xép hang chi s6 dwa vao gia tri mirc do quan hé tir cao xudng thap.
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Thu thip s6 liéu

188 quéc gia voi day di dir lidu ciia bén nhom chi s6 d6 1a: tudi tho, sé nam du
kién di hoc, s6 nim di hoc trung binh va GDP binh quin ddu ngudi diéu chinh ngang
gia sitc mua (PPP) duoc sir dung trong nghién ctru ndy duoc 1iy tir website ciia Chuong
trinh phét trién Lién hop qudc vé bao cdo phat trién con nguoi [12].
3.2. Tinh toan chi s6 HDI bing GRA

Dua vao mdc gié tri tiéu chudn (Bang 2), chung ta thiét 1ap dugc chudi dit lidu
tham chiéu X,= (85,75000,18,15) twong tmg véi chi s6 sic khde, chi sb thu nhdp va



chi s tri thirc Va [; 1 chi s6 sirc khoé, chi s6 thu nhdp va chi so tri thire cia 188 québc
gia. Sau khi thiét 1ap dugc dir li¢u phan tich thi tién hanh tinh toan cac budc con lai. St

dung céc cong thirc 2, 3 va 4 va xép hang ta c6 két qua duoc biéu thi & bang sau:
Bang 1. Bang xép hang chi so HDI cua céc nudc trén the gidi

Phg]uhg phap Phojong phap
Quéc gia lt_l"l[l)}l’en thorng [11] H[I)Dhlan tich ’Xam
index | Xephang | ey | Xéphang
Na Uy 0.944 1 0.84352 7
Uc 0.935 2 0.86673 1
Thuy Si 0.93 3 0.841221 8
Pan Mach 0.923 4 0.82488 16
Ha Lan 0.922 5 0.82467 17
buc 0.916 6 0.819517 21
Cong hoa Ai-len 0.916 6 0.833344 10
My 0.915 8 0.804083 27
Canada 0.913 9 0.827899 13
New Zealand 0.913 9 0.848935
Singapore 0.912 11 0.86607
Hong Kong 0.91 12 0.864862
Liechtenstein 0.908 13 0.824345 18
Thuy Dién 0.907 14 0.830878 11
Vuong qudc lién hiép Anh 0.907 14 0.810485 23
Ai-xo-len 0.899 16 0.853435 4
Cong hoa dan chi nhan dan Triéu Tién 0.898 17 0.826956 15
Israel 0.894 18 0.823411 19
Luxembourg 0.892 19 0.817904 22
Nhat Ban 0.891 20 0.838111 9
Bi 0.89 21 0.806853 25
Phéap 0.888 22 0.821555 20
Ao 0.885 23 0.810304 24
Phan Lan 0.883 24 0.806682 26
Slovenia 0.88 25 0.798165 29
Tay Ban Nha 0.876 26 0.82725 14
Italia 0.873 27 0.828686 12
Cong hoa Séc 0.87 28 0.770813 34
Hy Lap 0.865 29 0.800522 28
Estonia 0.861 30 0.751494 37
Brunei 0.856 31 0.786863 30
Sip 0.85 32 0.769971 35
Ca-ta 0.85 32 0.848088 6




Andorra 0.845 34 0.785563 31
Slovakia 0.844 35 0.731155 44
Ba Lan 0.843 36 0.742803 40
Lithuania 0.839 37 0.718615 50
Malta 0.839 37 0.769507 36
A rap —X@-it 0.837 39 0.734318 43
Ac-hen-ti-na 0.836 40 0.742569 41
Céc tiéu vuong qubc A-rap 0.835 41 0.745017 39
Chi Lé 0.832 42 0.782657 32
B6 Dao Nha 0.83 43 0.780318 33
Hung-ga-ry 0.828 44 0.71793 51
Ba-ren 0.824 45 0.727214 48
Latvia 0.819 46 0.707686 56
Croatia 0.818 47 0.730962 45
Co-0ét 0.816 48 0.751127 38
Montenegro 0.802 49 0.717548 52
Bé-la-rut 0.798 50 0.688496 73
Lién bang Nga 0.798 50 0.675715 88
O-man 0.793 52 0.715538 53
Ru-ma-ni 0.793 52 0.696793 61
Uruguay 0.793 52 0.722671 49
Bahamas 0.79 55 0.692677 66
Kazakhstan 0.788 56 0.669444 94
Barbados 0.785 57 0.709861 55
Antigua and Barbuda 0.783 58 0.703083 57
Bun-ga-ri 0.782 59 0.692457 68
Palau 0.78 60 0.679871 81
Pa-na-ma 0.78 60 0.710311 54
Ma lai 0.779 62 0.68649 75
Mauritius 0.777 63 0.696253 63
Seychelles 0.772 64 0.676578 86
Trinidad and Tobago 0.772 64 0.657351 101
Serbia 0.771 66 0.695542 64
Cu-ba 0.769 67 0.736753 42
Li-Bang 0.769 67 0.728573 47
Costa Rica 0.766 69 0.729563 46
I-ran 0.766 69 0.69656 62
Cong hoa Venezuela 0.762 71 0.684039 78
Thé Nhi Ky 0.761 72 0.694383 65




Sri Lan-ca 0.757 73 0.690353 70
Mé xi co 0.756 74 0.699837 58
Bra-xin 0.755 75 0.688877 72
Georgia 0.754 76 0.692482 67
Saint Kitts and Nevis 0.752 77 0.673425 91
Azerbaijan 0.751 78 0.651394 106
Grenada 0.75 79 0.685874 77
Giodc-da-ni 0.748 80 0.677335 84
The former Yugoslav Republic of Macedonia | 0.747 81 0.686655 74
U-crai-na 0.747 81 0.671363 93
An-gié-ri 0.736 83 0.679435 82
Pé-ru 0.734 84 0.675596 89
An-ban-ni 0.733 85 0.697572 60
Ac-mé-ni 0.733 85 0.676056 87
Bosnia and Herzegovina 0.733 85 0.692055 69
Ecuador 0.732 88 0.689931 71
Saint Lucia 0.729 89 0.676871 85
Trung Qudc 0.727 90 0.683564 79
Fiji 0.727 90 0.663981 98
Mong ¢ 0.727 90 0.651857 105
Thai Lan 0.726 93 0.673221 92
Do6-mi-ni-ca 0.724 94 0.699317 59
Li-bi 0.724 94 0.656864 102
Tuy-ni-di 0.721 96 0.678783 83
CoO-16m-hi-a 0.72 97 0.667319 96
Saint Vincent and the Grenadines 0.72 97 0.662436 100
Ha-mai-ca 0.719 99 0.68177 80
Tonga 0.717 100 0.675336 90
Belize 0.715 101 0.649744 107
Cong hoa Bo6-mi-ni-ca 0.715 101 0.662664 99
Suriname 0.714 103 0.645722 111
Maldives 0.706 104 0.685998 76
Samoa 0.702 105 0.665021 97
Botswana 0.698 106 0.613151 129
Cong Hoa Moldova 0.693 107 0.648308 108
Ai Cap 0.69 108 0.643294 113
Turkmenistan 0.688 109 0.609185 132
Ga-bong 0.684 110 0.609462 131
In-d6-né-si-a 0.684 110 0.628289 117




Cong hoa Paraguay 0.679 112 0.647068 110
Pa-lét-xtin 0.677 113 0.656181 103
Uzbekistan 0.675 114 0.623796 122
Phi-lip-pin 0.668 115 0.616291 125
El Salvador 0.666 116 0.645703 112
Nam Phi 0.666 116 0.595382 138
Viét Nam 0.666 116 0.668837 95
Bolivia 0.662 119 0.62613 118
Kyrgyzstan 0.655 120 0.641228 115
I-ric 0.654 121 0.614294 127
Cabo Verde 0.646 122 0.647316 109
Micronesia 0.64 123 0.625631 119
Guyana 0.636 124 0.599262 136
Nicaragua 0.631 125 0.65282 104
Ma-r6c 0.628 126 0.642738 114
Namibia 0.628 126 0.593744 139
Guatemala 0.627 128 0.624839 121
Tajikistan 0.624 129 0.623794 123
An b 0.609 130 0.607216 133
Honduras 0.606 131 0.635182 116
Bhutan 0.605 132 0.613158 128
Pong-ti-mo 0.595 133 0.604587 135
Syrian Arab Republic 0.594 134 0.619535 124
Vanuatu 0.594 134 0.625356 120
Congo 0.591 136 0.579457 145
Kiribati 0.59 137 0.604973 134
Ghi-né xich dao 0.587 138 0.559923 159
Zambia 0.586 139 0.585657 143
Ghana 0.579 140 0.579332 146
Cong hoa dan chu nhan dan Lao 0.575 141 0.587982 141
Bangladesh 0.57 142 0.615136 126
Cam-pu-chia 0.555 143 0.597569 137
Sao Tome and Principe 0.555 143 0.591071 140
Kenya 0.548 145 0.572985 151
Né-pan 0.548 145 0.610313 130
Pa-Ki-xtan 0.538 147 0.574292 150
My-an-ma 0.536 148 0.57452 149
Angola 0.532 149 0.5455 171
Swaziland 0.531 150 0.543001 173




Tanzania 0.521 151 0.574615 148
Ni-gié-ri-a 0.514 152 0.535943 178
Cameroon 0.512 153 0.549248 169
Ma-da-ga-xca 0.51 154 0.580834 144
Dim-ba-bu-é 0.509 155 0.559764 161
Mauritania 0.506 156 0.559879 160
Solomon Islands 0.506 156 0.586086 142
Papua New Guinea 0.505 158 0.563764 156
Cong hoa C6-m6-rd 0.503 159 0.577116 147
Y-é-men 0.498 160 0.562446 157
Lesotho 0.497 161 0.53865 177
Togo 0.484 162 0.567545 154
Haiti 0.483 163 0.560793 158
Rwanda 0.483 163 0.571689 152
Uganda 0.483 163 0.55239 167
Benin 0.48 166 0.556482 163
Su-dang 0.479 167 0.552565 166
Djibouti 0.47 168 0.545406 172
Nam Su-dang 0.467 169 0.533241 181
Sé-né-gan 0.466 170 0.567534 155
Ap-ga-ni-xtan 0.465 171 0.550384 168
Bo Bién Nga 0.462 172 0.526415 185
Ma-la-uy 0.445 173 0.569559 153
E-ti-0-pi 0.442 174 0.558393 162
Gambia 0.441 175 0.546715 170
Cong hoa Cong-gb 0.433 176 0.553738 165
Li-bé-ri-a 0.43 177 0.55418 164
Guinea-Bissau 0.42 178 0.531537 184
Mali 0.419 179 0.535397 179
Mozambique 0.416 180 0.533345 180
Sierra Leone 0.413 181 0.519326 186
Guinea 0.411 182 0.539688 176
Burkina Faso 0.402 183 0.532883 182
Bu-run-di 0.4 184 0.540294 175
Chad 0.392 185 0.512717 188
Eritrea 0.391 186 0.540424 174
Cong hoa Trung Phi 0.35 187 0.514094 187
Niger 0.348 188 0.532175 183

Bang 1 cho thiy co6 su khac nhau khi sir dung hai phuong phép trén:




Thir nhét 1a tht tu xép hang céc chi sé HDI cua cic nude duge phan biét rd rang
khi su dung phuong phap GRA trong khi c6 sy trung ldp thir tu khi sit dung phuong
phap truyén thong. Vi du: Dirc va Cong hoa Ai-len cing dimg vi tri thir 6. Canada va
New Zealand cung dung vi tri tht 9. Trong khi c6 su phan bi¢t ro rang khi st dung
phuong phép GRA.

Tht hai 14 chi s6 xép hang HDI cua cac qudc gia c6 su thay ddi khi sir dung hai
phuong phap khac nhau véi cing mot méc gia tri tham chiéu (Bang 2). Cu thé, d6i véi
phuong phap truyén théng: 10 nudc c¢6 chi s6 HDI cao nhat 1a: Na Uy, Uc, Thuy Si,
Pan Mach, Ha Lan, Buc, Cong hoa Ai-len, My, Canada, New Zealand. Mat khac, da c6
su thay d6i khi str dung phuong phap phan tich Xam tht ty 10 nude c6 chi sé HDI cao
nhat 1a: Uc, Singapore, Hong Kong, Ai-xo-len, New Zealand, Quatar, Na Uy, Thuy S,
Nhat Ban va Cong hoa Ai-len.

Viét Nam xép hang thir 116 vé chi s HDI khi sir dung phuong phép truyén thong
nhung ding thir hang 95 khi stt dung phuong phép phéan tich quan h¢ Xam. Nhu vay,
khi str dung phuong phap tinh todn méi, chi sé HDI ctia nude ta ting 21 bac so véi cach
tinh toan truyén thong.

Bang 2. Mdc gia tri chuan cta céc chi tiéu [11]

Phojong phap truyén thong
Phojong dién Chi s6 thanh phén Gia tri 16n Gia tri nhé
nhz‘;t nhz%t
Strc khoe Tubi tho 85 20
S6 ndm dy kién di hoc 18 0
Giao duc ;
SO nam di hoc trung binh 15 0
Thu nhap GNI/nguoi 2011 PPP $ 75,000 100
4, KET LUAN

Str dung GRA do luong chi s6 HDI cua 188 qubc gia trén thé gisi, nghién ciru chi
ra rang c6 su khac nhau vé thir tw xép hang chi sé6 HDI ctia cac qudc gia trén thé gidi khi
sit dung hai phuong phap. Két qua nay cung cdp cho cic nha quan 1y, cic nha hoach
dinh vi mé c¢6 thém phuong phap tiép cin méi bén canh phuong phap truyén thong dé
do ludng va xép hang chi s6 HDI cuia cac nude trén thé gidi.
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USING THE GREY RELATIONAL ANALYSIS FOR EVALUATING THE
HDI INDEX OF COUNTRIES IN THE WORLD

Abstract. The Human Development Index (HDI) is one of the important indicators to
measure the economic and social development of a country or territory. Currently, the HDI
calculation and ranking uses only traditional method [11]. This study proposes the grey
relational analysis (GRA) rely on three key dimensions of human development of 188
countries in the world (a long and healthy life, access to knowledge and a decent standard of
living) to rank the HDI. Research results indicated that the HDI order ranking of countries
in the world is different when using two methods. This study also provides for managers,
policy macro-makers have more new approach beside the traditional method to measure and
rank the HDI of countries in the world.
Keywords: Human development index, grey relational analysis, measurement, order ranking
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