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han logi la mét cong viéc co y nghia trong moi linh viee cua doi song kinh té, xa hoi. Phan logi
giup cdc to chirc va ca nhdn co thé xdc dinh dwoc nhitng doi twong (hodc san pham, sy viéc, van

dé...) ¢6 sw twong dong vé mot hodc nhiéu khia canh. Tir d6, cdc gidi phdp twong g cé thé dirge dé xudt
mét cach phit hop nhat véi ting nhém, dam bdo c6 tinh dic thi hiedng t6i ndng cao chat lwong va hiéu qua.
Tiry theo tirng muc dich ma cdch phan loai dwoc siv dung sao cho phit hop. Vi du, nghién ciru vé mirc song
cua cdc nudc, nguoi ta thuong sw dung cach phan logi cua Ngan hang T hé gioi; Nghién cuu vé tai chinh
quoc té, ngieoi ta thuong sit dung cach phan loai ciia IMF; Nghién ciru vé phat trién con nguoi, ngieoi ta
thwong sit dung cach phan loai ciia UNDP. Trong bai viét nay, tac gia dé xudt mot cach phan logi cdc quéc
gia, phit hop cho cdc muc dich nghién citu vé chinh sdch tai khéa néi chung va chi tiéu céng néi riéng.
Phirong phép K-means dwoc ding dé phdan cum; Cdc ky thudt phan tich Elbow va chi sé Silhouette ding dé
xdc dinh s6 nhém toi vu; Ky thudt kiém dinh Kruskal-Wallis H duoc dung dé xdc dinh bién sé ¢é y nghia
trong phén logi. Két qua la tong cong 134 quéc gia ¢é so liéu trong giai doan tir nam 2008 (ddu méc khing
khodng tai chinh toan cau) téi nay dwoc tach thanh 03 nhém theo GNI binh qudn, tinh hiéu qua cia chinh

phii va quy mé chi tiéu cong.

T khoa: Phdn loai quéc gia, Chi tiéu céng, K-means, Elbow, Sihouette.

1. Gidi thiéu

Phan loai 1a viéc sip xép cac dbi twong vao cac
nhém cé dic diém tuong ddng nhu nhau. Sir dung
két qua phan loai, nguoi nghién ctru c6 thé dé xuat
duogc nhitng giai phap thiét thuc, cu thé va phi hop
cho ting nhém. Do d6, phan loai 1a mot hoat dong
¢ y nghia quan trong trong thuc tién, dugc ap dung
trong tat ca cac linh vuc cua doi séng, kinh té, x3 hoi
cua quéc gia. Vi dy, phan loai hoc sinh dya vao hoc
luc cua ting em. Cac truong hoc co thé dua vao
diém thi mon Toan dé xép cac em vao nhém hoc

€161, trung binh va kém. Viéc nay dugc thuc hién lap
lai d6i v6i mon Ly, Hoéa va cac mon khac. Can cir
vao két qua phan loai, truong hoc dé xuit ra cac giai
phap nham bdi dudng kién thirc cho nhing hoc sinh
thudc nhom hoc yéu, trung binh va gioi theo nhimng
mirc d6 bdi dudng khac nhau.

Phan loai dugc g dung trong nghién ctru kinh
té kha pho bién. Cuy thé ddi voi nghién ctru ¢ tam vi
md, ngudi ta thuc hién phan loai qudc gia bang
nhidu cach. Theo két qua tong quan cua Hoang
Khic Lich (2018), cac qudc gia trén thé gidi co thé

Nghién ciru nay dwoe tai tro- béi Quy Phdt trién khoa hoc va cong nghé Quéc gia (NAFOSTED) trong dé tai ma s6 502.01-2018.308
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dugc phan nhom theo tiéu chi dia ly, thu nhap, hoéc
cac chi s6 phat trién. Tuy theo timg muc dich ma
lya chon céc tiéu chi sao cho phu hop. Vi du, Ngan
hang Thé giéi quan tam tGi mirc séng ciia nguoi dan
cac quéc gia, do do lya chon ti€u chi 12 GNI binh
quan dau nguoi dé phén loai thanh nhém céac nudc
¢6 thu nhap thap, trung binh, va cao. IMF quan tim
t&1 stc khoe tai chinh cua cac nudc nén lua chon
céc tidu chi kinh té vi mo. UNDP quan tam tdi sy
phat trién ciia con ngudi nén xay dung cong thirc
tinh chi s6 HDI. Piéu dé c6 nghia rang, tuy theo
tirng muc dich cu thé, cac nha nghién cuu kinh té
van dung cac cach phan loai san c6, hoic c6 thé tu
lwa chon ra nhiing tiéu chi phu hop dé tién hanh
phan loai lai cac nudc.

C6 vé nhu rat thuén tién khi phan loai cac quéc
gia thanh nhom phat trién va dang phat trién. Tuy
nhién, khong thé c6 mot cach phéan loai phu hop
trong moi truong hop. Nielsen (2011) da néu ra
moét s6 1y do, vai viée dau tién 1a xac dinh ranh gidi
giita cac nudc dang phat trién va phat trién khong
phai lac nao ciing rd rang. Chwong trinh phat trién
qudc gia cua Lién hop qudc dé xuat hé thong phan
loai qubc gia duya trén chi s phat trién con ngudi
(HDI) va Bao cao phat trién con ngudi (HDR).
HDI 1a mot chi sb téng hop cua ba chi sb tudi tho,
gido duc va thu nhéap. Trong nhitng nim qua, chi sé
d3 duoc tinh chinh, nhung cdu tric co ban cua chi
s6 khong thay doi.

Ngan hang Thé gidi c6 ba cach phan loai chinh
cac quéc gia, do la theo khu vuc dia ly, theo thu nhap
va tinh hinh vay ng. Cac nhom dugc xac dinh bdi
tiéu chi dia 1y it co ¥ nghia kinh té hon vi cac qudc
gia trong cting khu vuc c6 thé khac nhau dang ké vé
cAu trac va hiéu suét kinh t&. Cach phan loai theo thu
nhap ¢6 xu huéng duge nhiéu nha nghién ctru van
dung hon. Ngan hang Thé gi6i sit dung phuong phap
riéng cia minh dé tinh toan GNI binh quan dau
ngudi, thiét 1ap ba ngudng phan dinh cho bén nhém
nude. Vé mat tinh hinh vay ng, c6 ba nhom chinh 1a
IDA, IBRD hoic két hop ca hai nhom nay.

i % QA o

He¢ thong phén loai ctia IMF gidng nhu hé thong
ctia Ngan hang Thé gidi theo cach n6 dugce st dung
cho ca myc dich hoat dong va phan tich. Cac qudc

gia dugc chia thanh hai nhom chinh: nén kinh té tién
tién, thi truong maéi ndi va nén kinh té dang phat
trién. Trong bao cao nam 2018, c6 39 nén kinh té
tién tién, v6i 7 nén kinh té thudc nhom cac nén kinh
té tién tién 1ém, bao g6m Hoa Ky, Nhat Ban, Puc,
Phap, Y, Anh va Canada. C6 154 qudc gia con lai
trong danh muyc thr hai. Thi truong méi ndi va cac
nén kinh té dang phat trién dugc phan loai theo cac
tiéu chi phan tich, phan anh cac thanh phan ngudn
thu tir xuat khau va su khac biét gilita cac nudc chu
no va nuodc di vay.

Trong nghién ctru nay, tic gia dé xuat mot cach
phan loai dac thu, dung dé phuc vu cho cac nghién
ctru vé chinh sach tai khéa, chi tiéu cong va ting
trudng kinh té & cac qubc gia. Muc dich chinh 1a
nham xac dinh cac nhom qubc gia ddng nhét theo
céc tiéu chi vé thyc té va tiém ning chi tiéu cong.
Giai doan tir 2008 dén nay duoc lya chon thu thap
s6 lidu nhdm tap trung vao khoang thoi gian sau
khiing hoang tai chinh toan cau. Cian cir vao két qua
phan loai, cac nghién ctru dinh tinh c6 thé tim hiéu
dic diém chi tiéu cong va ting truong & cac nude co
dic diém tuong dong dé rut ra cac bai hoc kinh
nghiém trong thiét ké va thyc thi chinh sach. Cac
nghién ctru dinh lugng c6 thé mé ta cac con s thong
ké theo timg nhom nudc dé thiy duoc dic diém
chung va riéng trong timg nhém, hodc sir dung két
qua phan loai dé phan tich hdi quy cho timg nhom
nude nham tim ra nhitng tac dong cia chi tiéu cong
t6i ting truong kinh té.

Tac gia cho rang, dé phuc vu cho cac nghién ctru
vé chi tiéu cong sau nay, cac qudc gia co thé duoc
phan loai cn ctr vao bdn cau hoi chinh sau: Thir
nhét, qudc gia giau dén mic nao? Thuc vy, trén ca
khia canh 1y thuyét va thuc tién, qudc gia cang giau
s€ cang co tiém luc tai chinh tot dé tai trg cho cac
dich vu cong. Nghién ciru ciia Hoang Khic Lich
(2019) cho thay quy mo chi tiéu ctia chinh phi ¢6 xu
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hudéng tang theo mitc GDP binh quan. Thu hai, do
mé cia nén kinh té ra sao? Thuc té cho théy, hoi
nhap kinh t& co thé khién ngudn thu ngan sach bi
giam di do ap lyc phai d& bo cac hang rao thué quan,
tuy nhién ciing c6 thé dugc ting 1én nhd sy mé rong
vé quy md ctia cac hoat dong (Baunsgaard & Keen,
2010). Thir ba, chinh phu nudc dé quan 1y c6 hi¢u
qua khong? Bergh va Karlsson (2010) luu ¥ rang,
qudc gia co quy mo chi tiéu cong 16n thudng c6 chat
lugng thé ché t6t hon, vi du Thuy Pién va Thuy si.
Thir tu, quy mo chi ti€u cua chinh phu hién tai nhu
thé nao? Trong d6, cac cau hoi 1-3 dé cap toi tiém
nang chi tiéu cong; cau hoi 4 dé cap t6i thuc té chi
tiéu cong. Toan bo sb lidu dung dé phan loai duoc
thu thap tir Ngan hang Thé gidi.

Phuong phap phan loai dugc su dung trong
nghién ctru nay la k¥ thuat phan cum K-Means. Day
la mot k¥ thudt phan loai don gian nhung dugc su
dung rong rii ddi v6i yéu cau phan loai theo nhidu
tiéu chi. Pé lya chon sb nhom tdi wu va nhitng bién
phu hop, nghién cuu nay st dung phuong phap
Elbow va kiém dinh Kruskal-Wallis H. Ngoai ra, chi
s6 Silhouette ciing duoc phan tich nham danh gia
mirc do hop 1y cta viéc phan nhom. Bé khic phuc
vén dé khuyét s liéu trong ting nam cu thé di véi
mdt s6 nude, va dé khong phai loai di nhiéu nudce do
van d& nay, tic gia st dung sd liéu trung binh cua ca
giai doan 2008-2017. Két qua 1a 134 qudc gia dugc
chia thanh 03 nhom dya trén 03 ti€u chi (GNI binh
quan, hiéu qua cua chinh pht; quy mo chi tiéu cua
chinh phi1). D6 mé cua nén kinh té khong tao ra sy
khac biét giita cac nhom. Pang chii y, GNI thé hién
la mot tiéu chi phan loai tét, gitp phan tach cac
nhom kha ro rang. Tuy nhién, dudi sy hién dién cua
02 tiéu chi con lai, cac diém ngudng phan chia giita
cac nhoém theo GNI khong giéng nhu cach phéan loai
ctia Ngan hang Thé gidi. Pa sb cac nudc co thu nhap
thip va trung binh (theo cach phan loai cua Ngan
hang Thé gidi) dugc xép vao ciing mot nhom. Cac
nudce co6 thu nhap cao dugce tach thanh 02 nhém nhd
voi su khac biét 10 rang.

khoa hoc

Phan con lai cua bai viét duoc bd cuc nhu sau:
Muc 2 trinh bay vé phwong phap nghién ctru va sb
lidu. Muc 3 trinh bay két qua phan cum. Muc 4 1a
két luan.

2. Phwong phap nghién ctru va s liéu

2.1. Phuong phdp Elbow va chi sé Silhouette

Nhu da dé cap trong muc Gidi thidu, nghién ctru
nay st dung k¥ thuat phan cum K-Means dé thuc
hién phan loai cic qubc gia. Theo Hartigan va Wong
(1979), co ché phan loai qudc gia dugc thuc hién
nhu sau: Cac cum dugc hinh thanh can cr vao su
gan giii clia cac quan sat bén trong, trong khi d6 ban
than cac cum can phai c6 su khac biét nhét co thé.
Gia s mdi quan sat c6 p dic diém, dugc thé hién
thong qua vector x = (x1, Xp, ..., xp). S}_I khac biét
gilta hai quan sati vai duoc do luong bang khoang
cach Euclidean, dij= [0, (xy — x3)? . Viéc phan
cum cac quan sat dugc thuc hién dua vao khoang
cach tuong d6i nay. Gia st ban du c6 k cum dugc
hinh thanh. Cac quan sat sau d6 duoc sip xép lai
giita cac nhom sao cho tong khoang cach giira cac
quan sat trong nhom dat mirc nho nhét, thé hién su
ddng nhat trong cac cum.

Ky thuit phan cym k-means dé 4p dung tuy
nhién chit lugng cua viéc phan loai phu thude vao
s6 nhom (k) du kién ban dau. Cé nghia 13, twong tng
v6i mdi gia tri cua k (k=1,2,..., K) chung ta déu c6
thé thuc hién viéc phan loai cac quan sat, tuy nhién
mirc d6 ddng nhit giita cac quan sat tiy theo sb
nhém k ma chung ta xac dinh. Do d6, lya chon sb
nhom t6i wu ludn 12 mot nhiém vu quan trong dau
tién can thuc hién khi ap dung k¥ thuat nay.

Trong nghién ctru nay, s6 nhoém ti uu duoc lya
chon bang phuong phap Elbow. Theo d6, ching ta
can tim diém ngodt trén dudng cong thé hién cac gia
tri clia tong binh phuong sai s bén trong (WSS)
hodc gia tri logarith cua no6 [log(WSS)] cho tat ca
céc gia tri cua k. Luu ¥ rang, WSS cang nho thi tinh
ddng nhét trong cac nhom cang cao. Vi khong nén
phan ra qua nhiéu nhom, do d6 db thi thé hién WSS
duoc v& v6i k < 10. S6 nhom t6i wu duoce chon tai vi

=
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tri diém ngoat boi vi ké tir vi tri do, tang s6 nhom k
khong 1am giam dang ké gia tri cia WSS. Ngoai ra,
céc tiéu chi khac cling c6 thé dugc sir dung dé xac
dinh s& nhom ti wu nhu hé s6 n,, tuong ty nhu R2,
hodc ty 1¢ giam cua sai s0 (PRE). Trong dé: hé son’
do luong su sut gidm cua WSS trén tong binh
phuong sai sb (TSS) dbi v6i mdi 1oi giai cho k
nhom. Nguoc lai, PRE} biéu dién ty 1€ sut giam cua
WSS d6i voi 10 gidi cho k nhom so voi gia tri clia
n6 néu giai cho k-1 nhém (Schwarz, 2008)".

Sau khi thuc hién phan loai cac qudc gia theo k¥
thuat k-means, tac gia phan tich chi s6 Silhouette dé
xem xét mire d6 hop 1y cua két qua phan loai. Chi sé
Silhouette cho biét mirc do phu hop cia viéc tao
nhom va udc lugng khoang cach trung binh bén
trong cac cum. Do thi Silhouette thé hién su g:‘an glii,
pht hop ctia mdi quan sat déi véi cum ma né duoc
sap xép vao, cling nhu cho biét kha nang phii hop
ctia n6 véi cum 1an can. Chi sé Silhouette c6 gia tri
16n nhat bang 1, thé hién viéc sip xép nhom hoan
toan hop ly. Nguoc lai, gia tri nho nhét cia chi sd
Silhouette 1a -1, thé hién su sép xép hoan toan khong
hop 1y, c6 nghia 13, quan sat d6 nén dugc sip xép
vao nhom khac. Do d6, Silhouette analysis do6i khi
cling duoc st dung trong cac nghién ctru dé lya chon
s6 nhom tdi vu.

2.2. Kiém dinh Kruskal-Wallis H

Bén canh viéc x4c dinh sé nhom tdi vu, lya chon
céc tiéu chi (bién s6) phu hop dé phan loai ciing 1a
mot nhiém vu quan trong. Két qua phan loai s6 lidu
doi hoi cac nhom phai khac bi¢t theo céc tiéu chi
(bién s6) da lwa chon. Néu bién sé nao khong khac
biét vé mat gia tri giita cac nhom, thi nd khong phu
hop dé 1am can cir phan loai xét theo khia canh ky
thuat phén tich s liéu. Dé loai bo nhiing bién sb
khong phu hop, nghién ciru nay sir dung kiém dinh
Kruskal-Wallis H. Kiém dinh Kruskal-Wallis H 1a
phuong phép kiém dinh phi tham sé dya trén tha

i % QA o

bac. No dugc xem 1a phuong phap phi tham sb
tuong tu nhu phuong phap ANOVA mét chiéu (doi
khi duoc goi 1a ANOVA mot chiéu vé thr bac). Sau
khi chon dugc bién sé phu hop dung dé phéan loai
qudc gia bang kiém dinh Kruskal-Wallis H, nghién
ctru nay 1ap lai bude xac dinh s6 nhom tbi wu va tién

hanh phan tich két qua.

2.3. 86 li¢u

Nhu da trinh bay trong muc gidi thiéu, muc dich
phan loai cac qudc gia trong nghién ctru nay la dé
xac dinh nhiing nhém nudce co6 sy déng nhét vé mat
thyc té va tiém nang chi tiéu cong. Thyc té chi tidu
cong & cac nude thé hién ¢ ty trong chi tiéu cua
chinh pha so véi tong GDP. Tiém ning chi tiéu
cong thé hién & GNI binh quan dau ngudi, hidu qua
ctia chinh phu, va d6 md cta nén kinh té thé hién
qua kim ngach thuong mai. Tt ca nhimng s6 liéu
nay déu duoc thu thap tir hé thong sd liéu cia Ngan
hang Thé gidi.

Ly do lga chon cac bién thé hién cho tiém nang
chi tiéu coéng dugc giai thich nhu sau. Thi nhét,
qudc gia giau s& c6 nhitng mbi quan tdm khac so voi
cac qudc gia nghéo. Vi du, qudc gia giau quan tim
nhiéu hon t6i an sinh x3 hoi, cai thién moi truong,
duy tri va phat trién cac gia tri van hoa..., trong khi
céc nudc nghéo quan tim nhiéu téi tiép nhan chuyén
giao cong nghé, phat trién co s¢ ha tang cho san
xuét, x6a doi giam ngheo. .. Tht hai, d6 md cua nén
kinh té mot mit cho théy su hoi nhap, dong gdp cua
xudt nhap khau vao GDP, mit khac doi hoi cac qubc
gia phai thdo d& cic hang rio thué quan theo cam
két ctia cac hiép dinh song phuong va da phuong.
Do d6, 6 mé cua nén kinh té anh hudng téi ngudn
thu ngan sach, tac dong téi viéc can dbi chi tiéu
cong & cac nudc. Thu ba, tinh hi€u qua trong quan
ly cong co6 thé 1a mot yéu td quan trong anh huong
t6i niém tin ciia dan ching ddi véi chinh phu. Theo
do, chi tiéu cong co thé tiép tuc duoc mé rong ngay

_WSS(k) _ . WsS(k)
wss(1) TSS
la 56 liéu khong dwoc phan cum).

1Lni=1

Va PRE,, =

_ WSS(k—1)-WSsS(k)
WS5S(k-1)

, trong dé WSS (1) la WSS cho loi gidi voi k = 1 (tie
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ca khi quy mo hién tai cia n6 da 6 muc cao, truong
hop Thuy Pién 1a mot dién hinh (Bergh va
Henrekson, 2011).

3. Két qua
Nhing phan tich ban diu bang phwong phap
Elbow (st dung tit ca cac bién s, Hinh la) cho

Bang 1: Danh sdch cdc bién ding cho phan logi

Tén bién Pinh nghia

Ly do sit dung

TOTL

Tong chi tiéu cta chinh phi (% GDP)

Thuc té chi tiéu cong

TRADE | Kim ngach thuong mai (% cta GDP)

Bién s6 nay c6 thé gy ra nhitng bién dong
d6i v6i thu ngan sach khi ma hoi nhép vura
mang lai co hdi tang cuong xut khau rong,
nhung cling yéu cau cac quoc gia phai d bo
cac hang rao thué quan dé thuc hién tu do
hoa thuong mai.

GE_EST | Hi¢u qua cua chinh phu

Chi s6 hiéu qua cua chinh phu thé hién chat
lwong cua dich vu cong, chét lugng dich vu
dan sy va mirc do ddc 1ap khoi ap lyc chinh
tri, chét lugng x4y dung va thuc thi chinh
sach va do tin cdy ctuia cam két cua chinh
phii d6i véi cac chinh séch do.

GNI binh quan dau nguoi, theo
phuong phap Atlas (dong Bola My
hién hanh)

GNI

GNI tu n6 da 1a mot chi s6 duoc vcéc t0 churc
(WB, IMF, UNDP) str dung dé phéan loai
cac quoc gia.

Dé khic phuc van dé khuyét sb liéu, tic gia s
dung gia tri trung binh cta ca giai doan 2008-2017.
Bing cach nay, sé lwong qudc gia con lai trong b
s6 liéu 1a nhiéu nhat, dat 134 qudc gia trong tong sb
217 quéc gia trén thé giéi. Hon nita, viéc dung gia
tri trung binh cua ca giai doan dé phan loai cung cp
mdt goc nhin vé sy 6n dinh cua cac qudc gia, thay vi
nhirng bién dong trong timg nam. Trong bo sb liéu
nay, qudc gia nghéo nhit 1a Malawi v6i mirc thu
nhép binh quan 1a $399, trong khi quic gia giau nhét
1a Norway véi $91.328. Nudc co chi sd hiéu qua
chinh phi thdp nhét 13 Cong hoa Trung Phi, trong
khi Singapore c6 chi sb hiéu qua chinh phii cao nhét.
Singapore ciing 13 nudc ¢6 dd mé kinh té 16n nhat
(254,1% GDP), va Timor-Leste c6 d6 mé& nho nhit
(14,1% GDP). Vé thyc té chi tiéu cong, qudc gia &
Tay Phi la Equatorial Guinea la nudc c6 ty trong chi
ti€u cong thép nhét, chi dat 7,2% GDP, trong khi c6
nhiing nudce co ty 1€ chi tiéu cong cao trén 50% GDP
nhu Hy Lap, Marshall Islands va Kiribati.

khoa hoc

thy, diém ngoat ciia WSS va log(WSS) bat dau tai
k=3. Piém ngoit ciing thé hién rd trén d6 thi ciia n2.
Voi 3 nhéom nay, kiém dinh Kruskal-Wallis H cho
thdy cac bién sé co y nghia trong phéan loai gdm c6
GNI, GE_EST, va TOTL (pvalue<0.05). Trong khi
TRADE khong tao ra dugc su khac biét gilta cac
nhom (pvalue = 0.3219). Do vay, nghién ctu thyc
hién ldp lai bude xac dinh sb nhom tdi wu véi sd
luong bién da rat gon (gf“)m 03 bién ké trén, loai trir
TRADE). Két qua cho thiy cac bién sé nay déu phu
hop va sé lugng nhém tdi wu dwoc goi ¥ bang
phuong phép Elbow tré nén rd rang hon tai vi tri
k=3 (Hinh 1b). Két qua phan loai cho thiy co6 21
nudc thudée nhom 1, 28 nudc thuoc nhom 2, va 85
nudc thuge nhom 3 (danh sach cac nhom dugc trinh
bay trong Bang 2, Phu luc).

Ngoai ra, Hinh 2 cho thay chi s6 Silhouette trung
binh dat mirc cao, xap xi 0.79. Chi sb Silhouette ciia
cac nhom (sap xép theo th ty tir 1 t6i 3) 1an luot 14
0.65, 0.48, va 0.93. Piéu nay c6 nghia la tinh dong
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(a) Scree plot with all variables

Lo
©

wss
200 300 400 500
" " "
log(WSS)
55

100
L
4.5

k k
«© <
© [y
w
R x o
o
N -
o A o
T T T T T T e e e e
12345678910 12345678910

(b) Scree plot with the suitable variables
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Hinh 1: WSS, log(WSS), n*, va PRE doi véi cdc gid tri cua k

nhat cia nhém 3 13 cao nhat, tiép theo lan luot la
nhom 1, va nhom 2. Chi ¢6 06 trong tong sb 134
truong hop co chi s Silhouette nho hon 0, cu thé
gom: Italy, New Zealand (thudc nhom 1), Argentina,
Equatorial Guinea, Russian Federation, va Turkey
(nhoém 2). Nhitng truong hop c6 chi s Silhouette
thap thuong 1a nhitng nudc co cac chi sé phan loai
dat muc nho nhat, hoic thdp nhat trong nhém phéan
bd, cho nén chung nam ¢ ranh gii phan dinh giita
c4c nhom. Mic du ton tai mot vai truong hop c6 chi
s6 Silhouette thap (c6 nghia 14, mirc d6 phi hop thap
d6i voi nhom hién tai), nhung da s cac truong hop
con lai déu co chi sé cao hon 0.5 (121 trudng hop,
chiém trén 90% cua tong thé). Nhu vay, chung ta co
thé nhan dinh ré’tng viéc phan loai da xac dinh dugc
cac nhom qudc gia ddng nhit vé cac tiéu chi GNI
binh quan, tinh hi¢u qua cua chinh phu va ty trong
chi tiéu cua chinh phu trén GDP.

Dbé xac dinh dic diém cua cac nhom quoc gia,
chung ta sir dung biéu dd hop dé thé hién ngii phan
vi trong mdi nhém (gdm co: gia tri nho nhét, 1on
nhét, trung vi, phén tu thir nhat va phén tu thir ba).
Hinh 3 cho thiy GNI binh quin phéan biét cac
nhom rét rd rang. Trén $35.000 1a cac nude thude
nhom 1, gdm cac nude cyc giau; tir $11.000 dén
$35.000 1a nhom 2; va dudi $11,000 1a nhom 3.
Céc diém ngudng nay khong gidng nhu cac diém
ngudng ma Ngin hang Thé giéi di xic dinh
($1.025, $4.035, $12.475 lan luot 1a cac diém
ngudng phan biét 04 nhoém nude co thu nhap thap,
trung binh thap, trung binh cao va thu nhap cao).
Hau hét nhitng nudc c6 mic thu nhap thap, trung
binh thap va trung binh cao (theo cach phan loai
ciia Ngan hang Thé gi6i, con duoc goi la cac nude
dang phat trién) déu thudc nhém 3 (theo cach phan

khoa hoc =
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Silhouette analysis with k=3
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Hinh 2: Biéu do chi s Silhouette doi véi 03 nhom

loai cuia nghién ctru nay). Doi voi cac nude 6 thu
nhép cao (theo cach phan loai cia Ngan hang Thé
gidi) duge sip xép vao nhom 1 va nhém 2 trong
nghién ctru nay.

RO rang, su khac biét vé két qua phan loai cua
nghién ctru nay so voi cia Ngan hang Thé gisi dén
tr cach thtrc phan loai da tiéu chi. Nhiing tiéu chi
dugc bd sung thém ngoai thu nhap binh quan da lam
thay ddi cac diém ngudng phan dinh giita cac nhom.
Khi xem xét cac bién s6 khéc, chung ta ciing thdy su
khic biét trong cac nhém, tuy nhién cic diém
ngudng khong duoc rd rang nhu ddi voi bién GNI
binh quén. Diéu nay c6 nghia 1a hai nudc co cing
mot mirc chi sé hidu qua cua chinh phu (hodc quy
mo chi tiéu cua chinh phu) ¢ thé dugce sip xép vao
hai nhom khac nhau. Khong giéng nhu cach phan
loai dya trén 1 bién sé duy nhét, cach phén loai nay

khoa hoc

da xéac dinh dugc nhitng nhém quoc gia c6 murc do
tuong dong vé nhiéu tiéu chi. Hay noi cach khac,
cac qudc gia thude cing mot nhom trong nghién ctru
nay c6 sy dong nhit vé nhiéu khia canh khac nhau
lién quan t6i thuc té va tiém nang chi tiéu cong.

C6 thé phat biéu mot cach tuwong ddi vé dic
diém cua cac nhom quéc gia nhu sau: Nhom cé
thu nhép cao thuong cé chinh phu hoat dong hiéu
qua va danh mot ty trong 16n hon cho chi ti€u cua
chinh phu. Sy tuong quan gitra mirc d giau co va
tinh hiéu qua cta chinh phu thé hién rd (Hinh 3).
Nhung riéng vé tiéu chi quy mé chi tiéu cong, cac
nudc thude nhém 2 co6 sy phan tan, mac du céd thé
thay c6 su khac biét giira nhom 1 va nhom 3, gia
tri trung vi ciing dugc sap xép lan lugt tir cao

xubng thap.
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Hinh 3: Biéu do hop thé hién gia tri cia 03 bién dung dé phdn cum

4. Két luan

Tuy theo yéu ciu van hanh va phan tich, mdi to
chie quéc té (WB, IMF, hay UNDP) déu c¢6 nhiing
Iira chon khac nhau vé& bo tiéu chi phan loai qudc
gia, tir d6 xé4c dinh ra cac nhom qudc gia dong nhit.
Céc nha nghién ctru kinh té nén hiéu r5 vé myc dich
phan loai dé sir dung nhiing két qua phan loai nay.
Tham chi, ho ¢ thé cin cir vao nhitng tiéu chi khac
dé tu phén loai qudc gia, phuc vu cho cac nghién
curu dac thu.

Trong nghién ciru nay, tac gia da van dung ky
thuat phan cum K-Means dé phan loai cac qudc gia
dya trén céac tiéu chi vé thuc té va tiém nang chi
tiéu cong & cac qudc gia trong giai doan 2008-
2017. Muc dich phan tich la dé xac dinh cac nhém
qudc gia dong nhit, phuc vu cho cac nghién ciu
lién quan ti chi tidu cong sau ké tir sau nam 2008,

danh dau thoi diém khung hoang tai chinh toan
cau. O day, thyc té chi tiéu cong thé hién & quy md
chi tiéu cong do ludng bang ty trong phan trim cia
GDP. Tiém nang chi tiéu cong thé hién & GNI binh
quan, tinh hiéu qua ctua chinh phu, va do6 md cua
nén kinh té. Két qua phan tich di xac dinh duoc 03
nhom quéc gia co sy dong nhit theo 03 tidu chi phu
hop nhat (kiém dinh d6i voi d6 mo ciia nén kinh té
cho thiy bién nay khong c6 ¥ nghia trong phan loai
cac nude). Cu thé, nhom 1 gém 21 nudc, nhom 2
gbém 28 nudc, va nhom 3 gom 85 nudc. GNI binh
quan thé hién 1a tiéu chi tot nhét dé phan loai vi n6
6 cac diém ngudng giup phan dinh cdc nhom mot
cach r0 rang.

Mic du vay, nghién ctru nay maéi chi phan loai
dugc 134 trong tong s6 217 qudc gia trén thé gidi.
Nhiéu nuée khong dugc phan loai vi bi thiéu s6 liéu.
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Vi vay, trong mdt ching muc nhét dinh, néu thuc
hién mot sb ky thuat bd sung sb liéu bi thiéu co thé
s& ¢6 duge mot bo s lidu bao gém nhiéu nuée hon,
tir 46 c6 duwoc mot bl tranh diy du hon vé cac
nhém nude. Cac nghién ciru dic thu tiép theo co thé
ap dung ky thuat va cach tiép can twong ty dé xac
dinh ra cac nhom nudc c6 su tuong déng theo mot
bo tiéu chi cu thé khac. ¢
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khoa hoc

Summary

Classification is a significant task in any field of
the socio-economic life. Classification helps organ-
izations and individuals to determine subjects (such
as products, problems or issues) which are similar
in one or some aspects, so that appropriate solutions
can be suggested for each group to ensure specifici-
ty in order to raise quality and efficiency.
Depending on specific goals, different ways of clas-
sification can be used. For example, in studies on
living standards of nations, the classification meth-
ods proposed by the World Bank are often
employed; in studies on international finance, the
classification methods proposed by the IMF are
often chosen; in studies on human development, the
classification methods of UNDP are often used. In
this paper, the author suggests a method of classifi-
cation for nations in accordance with the research
objectives of fiscal policy in general and state
spending in particular. K-means methods are used
to cluster; Elbow analysis technique and Silhouette
indicators are used to determine optimal group
numbers; Kruskal-Wallis H testing techniques are
used to determine significant variables. The results
are a total of 134 nations with statistics in the peri-
od since 2008 (the year with the onset of global
financial crisis) are classified into 3 groups under
average GNI, government efficiency and state
spending scales.
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