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XAY DUNG THANG DO TAI CHINH TOAN DIEN SO

NGUYEN THI MY DIEM, PHAM NGUYEN THANH NHAN

Tai chinh toan dién khéng chi gitip ngudi ddn duoc tiép cn cdc dich vu tai chinh ma con la déng luc thic
ddy tdng truéng va phdt trién linh vurc tai chinh tai méi quéc gia. D€ do ludng chi sé'tai chinh todn dién, co
thé sit dung phuong phdp phdn tich thanh phdn chinh hai giai doan (PCA) hodc phuang phdp binh quén
gidn don Euclidean. Dua trén nghién citu ciia Sarmar (2016), nhom tdc gid da phdt trién mét chi s tai
chinh toan dién goém ba khia canh: Tiép cdn, Su' séin c6 va Str dung véi su két hap cdc chi sé dich vu tai chinh

truyén théng va chuyén doi s.

Tir khda: Tai chinh toan dién, Tai chinh toan dién sé, dich vu tai chinh

FORMULATING THE SCALE OF DIGITAL FINANCIAL INCLUSION
Nguyen Thi My Diem, Pham Nguyen Thanh Nhan

Financial inclusion not only enables individuals to
access financial services but also acts as a driver for
growth and development in the financial sector of each
country. To measure a financial inclusion index, we
can use the two-stage principal component analysis
(PCA) method or the simple Euclidean mean method.
Based on Sarmar’s research in 2016, the author has
developed a financial inclusion index comprising three
dimensions: Access, Availability, and Usage, which
combines traditional financial services and digital
transformation indicators.
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Co s& ly thuyét vé tai chinh toan dién sé

Tai chinh toan dién

Theo Ngan hang Thé gidi (2018), tai chinh toan
dién la qud trinh khuyén khich su tiép can va stt dung
dich vu tai chinh hgp phap nhu thanh toan, tiét kiém,
tin dung va bao hiém cho nguoi dan va doanh nghiép.

Theo Ngan hang Phat trién chau A (2020), tai chinh
toan dién la tat ca cac phan doan ctua dan cu - ké ca
nhitng nguoi c6 thu nhap thap nhét - ¢ thé tiép can
cac san pham va dich vu tai chinh chinh thiec.

Tai chinh toan dién sé

Tai chinh toan dién s6 (DFI) khong khac biét qua
nhiéu so véi khai niém tai chinh toan dién, va day la

giai doan mo rong cta tai chinh toan dién - noi y tudng
vé ap dung cong nghé tién tién vao cung cap cac dich
vu tai chinh cho moi thanh phén trong nén kinh té.

Theo Khera va cdng sw (2021), tai chinh toan dién
s0 la viéc tiép can va st dung dich vu tai chinh chinh
thong thong qua cac phuong tién s6 hda nhu dién
thoai di dong (ca dién thoai thong minh va dién thoai
thong thuong) va may tinh (d€ truy cap internet).
Khéi niém nay bao gdém cac dich vu dwgc cung cap
boi cac cong ty fintech va cac td chiic tai chinh.

Cdc thanh phdn caa Tai chinh toan dién sé

Tai chinh toan dién s6 xac dinh kha nang tiép can
cac dich vu tai chinh chinh thitc cho cong chung dya
trén viéc thuc hién cac nguyén tac co ban vé tuong
tac ky thuat s gitra cac trung gian tai chinh va nguoi
tiéu dung, viéc st dung cac san pham, dich vu tai
chinh méi, cac kénh ky thuat s6, ciing nhu hé thong
dich vu khach hang. Cac thanh phan tai chinh s6
toan dién duoc thé hién qua Hinh 1.

Vai tré ctia tai chinh toan dién sé

Tai chinh toan dién s6 c¢6 vai tro quan trong vi
viéc tdng cuong viéc tiép can dich vu tai chinh cho
nguoi ngheo thuong duoc coi la mot cong cu hiéu
qua c6 thé gitp giam nghéo va giam bat binh dang
thu nhap (Park va Mercado, 2015, S va I, 2018). Tai
chinh toan dién s6 duoc coi la mdt chién lwoc chinh
duoc st dung dé dat duoc cac muc tiéu phat trién
bén viing cua Lién hop qudc (Demirgiic-Kunt va
cong sw 2017; Sahay va cong sw 2015, Telukdarie va
Mungar, 2023). Tai chinh toan dién s6 giup cai thién
mutc d6 hoa nhap xa héi 6 nhiéu nudc (Bold va cong
sw 2012), giap giam ty 1é ngheo xudng mtic tdi thiéu
mong mudn (Chibba, 2009; Neaime va Gaysset,
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HINH 1: CAC THANH PHAN TAI CHINH TOAN DIEN SO

Tai chinh toan dién

.

‘Tai chinh todn dién so

i dinh kha ning tiép cin cic
== DVTC chinh thirc cho cng

chiing
* San pham va DVTC so: ky ket
i¢u

thoa thujn duéi d

dién ur, thanh 1én dié cl
i tre tayen, quan Iy tai khoan
ir x4

Nguyén the et I cita ti chinh todn dién k¢
Uit 50

Quyén tigp cin binh ding ciia nguin din voi DVTC duge cung
e i i qua cOmg ngh K thugt 50,

M quan i hop dong uhat quin giika nha cung cip DVTC ky
thugt b v khich hing

Mo hinh kinh doanh ky thujt so
dé phne v khich hing

l | Cor 57 ha tiing shn o6 dé cung cdp DVTC sd

Diéu chinh hoat déng ciia cic b chire tai chinh va dai I cita ho,
bio vé quyén loi ngudi tién diing trong ede DVTC s

Ting cwimg kiém sodt nii ro phat sinh trong quy rinh DVTC
sir dyng cong nghé s0.

Ngudn: Naumenkova va cdng sur (2019)

2018) va mang lai cac loi ich kinh t&€ xa hoi khac
(Telukdarie va Mungar, 2023).

Tai chinh toan dién s& hd trg ca nhan va doanh
nghiép quan ly tai chinh, tang cuong tiét kiém va cai
thién thanh toan, chuyén tién an toan. Pong thoi, nd
gitp t0 chic tai chinh mo rdng thi treong, giam rai ro
va tang loi nhuan. Véi Chinh phd, tai chinh toan dién s&
gitp giam chi phi, tang minh bach va ngan chdn tham
nhiing, dong thoi cai thién cong bang va nang cao nang
luc xa hoi. Tai chinh toan dién sd c6 tac dong dang ké
va tich cuc dén 6n dinh tai chinh (Al-Smadi, 2018) va
thuc day tang trudng kinh t& (Ahmad va cong sw 2021).

Dir liéu nghién cuu

Dt liéu d€ xay dung cac chi sd nay duoc thu
thap tir cac nguon nhu: Co sé dir liéu Tai chinh
Toan cau ctia Ngan hang Thé giéi ("Global Findex"),
Trién vong Kinh t& Thé giéi ctia IMF (WEO), Khao
sat Truy cap Tai chinh cua IMF (FAS), Lién Hiép
Vién thong Qudc t& (ITU) va co s6 dit liéu tién dién
thoai di dong cua GSMA. Cac bién s6 duwoc lua
chon dé dai dién cho 3 khia canh khac nhau cta tai
chinh toan dién gém: su tiép can, sy sdn co
va st dung.

Cdc chi sé tai chinh toan dién sé

Theo Jansen (2010), Serrao va cong s (2012), tai
chinh toan dién c6 thé duoc do luong thong qua bon
khia canh: Viéc tiép can dé cap dén kha nang stt dung
cac dich vu va san pham tai chinh tir cac td chitc hop
phap; Chat luong lién quan dén su phu hop ctia dich
vu hodc san phdm tai chinh phu hop v6i nhu cau,
thoi quen cuia nguoi tiéu dung; Viéc sit dung khong
chi ding lai ¢ viéc chap nhan st dung cac dich vu
ngan hang co ban, ma tap trung hon vao su 6n dinh
va chét luong ctia viéc st dung cac dich vu va san
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pham tai chinh; Tac dong bao gom viéc do lwong sw
thay d6i trong cudc song ctua nguoi tiéu dung cho
viéc str dung cac thiét bi hoac dich vu tai chinh.
Theo nghién cttu ctia Sarmar (2008, 2012, 2016), tai
chinh toan dién dugc do luong 6 3 khia canh gom ti€p
can dich vu tai chinh, tinh sdn c6 co sé ha tang cta cac
dich vu tai chinh va viéc stt dung cac dich vu do.
Trong nghién cttu nay, tac gia thiec hién do luong
tai chinh toan dién theo quan diém ctia nha nghién
ctu Sarma vi mac du sd hda cong nghé tai chinh
phat trién nhung do viéc chuyén ddi s6 chua dong
bd tai cac qudc gia trén thé gidi, nén xay dung bo chi
s6 thang do tai chinh toan dién bang cach két hop
cac chi s0 toan dién truyén thong va sd hda (Bang 1).

Xay dung céng thiic tinh chi sé
tai chinh toan dién

Theo phuong phdp phdn tich thanh phdn PCA

Qua khao sat cac nghién cttu Sarma (2008, 2016),
Khan va cong su (2022), Khera va cong su (2021),
Avom va cong sur (2021) va nhiéu nghién cttu khac
thue hién tinh chi s6 tai chinh toan dién noéi chung
theo phuwong phap phén tich thanh phan chinh
(PCA). Céc khia canh cua tai chinh toan dién gom
tiép can, sdn c va skt dung c6 twong quan chit ché
v6i nhau (Ahamed va Mallick, 2019).

Dua trén cac nghién cttu nay, tac gia da phat trién
mot chi s6 tdng hop bang cach ap dung k7 thuat PCA
nhdm han ché duoc van dé da cdng tuyén doi voi cac
chi s6 do luong. Tac gia st dung mot phuong phap
PCA ba giai doan dé tao ra chi sd vé tai chinh toan dién
(FI index). Theo do, FI index duoc xay dung la mot
ham tuyén tinh ¢6 dang nhu sau:

FII; = w,YP + w, Y + wyV" + ¢

Trong d9, FII la FI index ctia qudc gia i.

W, W, w,: trong s8 trong tmg cua mdi khia canh
(ti€p can; san co; va st dung).

e;: sai s6 thong ké.

YP, YY" Lan lwot 1a cac khia canh ti€p can; san co;
va stt dung, la ba bién noi sinh khong quan sat duoc,
dong thoi cling 1a cdcham s6 ctia cdc bién giai thich sau:
YP=B,ATM + B,BRs; + fsMOs; + B,INs; + B,DVBTs; + w; (2)
Y*=0,Branches; + 8,ATMKs; + 8;MBagents; + €; 3)

Y=y, MBaccounts; +y,Paccounts; + y;MBW; + y;TTSH; + v;  (4)

Giai doan ddu tién ctia PCA

Trong giai doan dau, nghién cttu thuc hién wéc
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BANG 1: CAC CHi S6 PO LUONG TAI CHINH TOAN DIEN SO

Chi tiéu
Tiép can
1. S0 ATM (trén 100.000 ngudi Ién) - (ATM)

2. Chi nhanh ngan hang thuong mai (trén 100.000 nguai I6n) — (BR) FAS

3. Sd dang ky di d6ng trén moi 100 ngusi — (MO)
4.Ty 1é % dan s ¢6 truy cap internet - IN

Nguén Nghién ciu

IMF Khera va cong su (2021),

Sethy (2023), Sarma
ITU (2008), Banna va
WDI Alam (2021)

5. S0 lugng dang ky st dung dich vu di dong bang thong rong hoat dong. -DVBT

San ¢6
1. 56 lugng chi nhanh trén 1000 km2 - Branches
2. 56 ATM trén 1000 km2 - ATMK

3. S0 lwgng dai ly tién di dong da dang ky trén 1000km2 - MBagent

St dung
1. Ty 1é % nguai truéng thanh ¢d tai khoan di dong - MBA

2. Ty 1 sir dung tai khoan dé chuyén lueng va thanh toan tién ich - Paccount
3. Ty lé sit dung dién thoai di #6ng dé nhan luong, tién céng - MBW

Sethy (2023), Pham va
FAS Doan (2020), Barik va
WDI Lenka (2023), “Financ. Incl.
ITU Asia” (2016), Sarma (2008),

Banna va Alam (2021)

Khera va cong su (2021),

A Banna va Alam (2021),
WDI N
ITU Lyman va Lauer (2015),

Kim va céng su (2018)

4. Thuc hién hoac nhan thanh toan sd héa trong nam qua (% ngudi tir 15 tudi tré lén) - TTSH

tinh ba chi s8 phu (tttc ba khia canh: tiép can, s&n c6,
stt dung) va cac tham s (B, © va y). Day la ba bién
noi sinh (Y ,’;Y %Y ") trong hé phuong trinh (2), (3) va
(4). Ba khia canh nay ctng chinh la cac chi s6 ma
nghién ctru nay woc tinh bang cac thanh phan chinh
dudi dang ham tuyén tinh cua cac bién giai thich.

Goi Rq (q x q) 1a ma trdn twong quan cta q chi sd
chuan héa cho méi khia canh. Ky hiéu Aj (j=1, 2, ...,
q) la gia tri riéng (eigenvalue) thit j, j dé cap dén so
thanh phan chinh cling nhw chi s& phu, q.¢j (q x 1)
la véc to riéng (eigenvector) cua ma tran tuong
quan. Gia st rang A1> A2>...> Aj va ky hiéu Pk (k =
1,2, ..., q) 1a thanh phan chinh tht k. Luc nay ting
khia canh twong ttng duoc wdc theo cac mitc trung
binh ¢6 trong sd sau:

q P pp q a pa q U pi
yP — Yik=1%j Pri ya = Yik=1%j Pri yu = Xjk=14) Pri
Py 2 0 T 3 je 0 7L T v Ju

j=1"] j=1") j=1"]

Trong do, P, = XAj.Aj dai dién cho phwong sai cia
thanh phan chinh thit k (trong s0) va X la ma tran
céc chi s8. Trong s& cho mdi thanh phan dang giam
di, do d6 ty 1& bién thién 1én hon trong mdi khia
canh duoc giai thich boi thanh phan chinh dau tién.

Giai doan thit hai ciia PCA

Thuc hién wdc tinh trong so cho ting khia canh
va Fl index tong thé bang cach stt dung ba khia canh
trén lam bién giai thich, ttec thay the YPY5Y" da
duoc wdc tinh trong giai doan dau tién vao phuong

Ngudn: Tdc gid tong hop

trinh (1).

Ap dung PCA twong ty nhw dwoc md ta trong
giai doan dau, wdc tinh duoc FI index:

Y4 A P,
_ Ljk=17 " ki

j=1

Trong s8 cao nhat A1 duoc gén véi thanh phéan
chinh dau tién vi né chiém ty trong lén nhat cua
tong phuong sai trong tat ca cac bién. Tuong tw,
trong s6 cao tht hai A2 duoc gan véi thanh phan
chinh thit hai... Sau mét s6 tinh toan don gian, c6 thé
viét mdi thanh phan Pk ctia phuwong trinh (1) dudi
dang két hop tuyén tinh ctia ba chi s6 phu (q = 3) va
cac véc to riéng ctia ma tran twrong quan tuong tng
dwoc biéu dién bang ¢:

P = (pllyip + @Y + @Y
P, = '§021Yfp + @Y + @1
Py = ';031Yip + @3Y" + @31

Tt &6, FI index ¢ thé duoc biéu thi nhu sau:

Fai (@Y + @Y + oY)
3
j=14

FII, =

Cudi cung, c6 thé biéu thi FI index tong thé duwdi
dang trung binh c6 trong s6 cta cac khia canh nhu
trong phuwong trinh. Cac tham s6 w_k la nhing
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trong s6 twong tng ctia moi khia canh trong FI
index, duoc tinh nhuw sau:

Y Aejk

Jk=1,2,3
Z?=1’1,i

Wi

Tuy nhién, khi thyc hién PCA, yéu cau dat ra
la thang do duoc do luong la khong cé y nghia
quan trong va cac chi s6 khong bi chénh léch qua
nhiéu; do d9, trede khi dung ky thuat phan tich
nay, cac chi s§ cta mdi khia canh phai duoc
chuan hoéa (Yorulmaz, 2018; Ahamed va Mallick,
2019). Gidng nhu Camara va Tuesta (2014, 2018);
Yorulmaz (2018) va mot s6 nghién ctu khac,
nghién cttu dung phwong phap Min-Max cac chi
s6 dé€ chuan hoa tap dit liéu. Qua trinh nay cho
phép bién tat ca cac chi s§ khac nhau nam trong
pham vi gitta 0 va 1. Cac chi s& dugc chuan hoa
theo cong thtrc:

XiTMi (s)

X, =
Ld Mi—mi

Trong d6: X_(i,d) la gid tri da duoc chuan hoa
ctia chi s0 i, khia canh d.

x.: gia tri thuyee t€ ctia chi s6 1.

m.: gia tri nho nhat cua chi s6 i trong khia canh d.

M. gid tri 16n nhat ctia ctia chi s6 i trong
khia canh d.

Theo phuong phdp binh quén gidn don Euclidean

Nghién ctru xay dung mot chi sd tai chinh bao
ham da chiéu theo phuwong phap duoc Lién hiép
qudc (UNDP) str dung va duoc dé xuaét.

Buwdc 1: Tinh chi s cho moi khia canh cua tai
chinh toan dién dwoc tinh theo cong thitc 5 ¢ trén.

Dé€ tinh chi s6 cac khia canh, gia tri tdi thiéu va
cac gia tri t6i da (dwgc quan sat theo kinh nghiém)
dugc chon cho tirng chi bao co ban. DBiém xau nhat
(0) va diém W = 1 thé hién tinh hudng ly tuwéng
(dua trén phuong phap trong s& bang nhau). Néu
khoang cach gitta X va 0 16n hon thi FI cao hon;
twong tw, néu khoang cach gitta X va 0 nhé hon thi
FI thap hon.

Bude 2: Tinh X1 trén co so di va wi nhu cong
thtrc sau:

\/df+d§+d§+

et d2

A

2 2 2 2
\/w1+w2+w3+ T L
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Bude 3: Tinh X2 trén co so di va wi nhu cong
thirc sau:

.lll{t:.l: ff:]z t (wg d2]2 t(wsy f'i:‘}?
\r'l S o -+ (H;H - dﬂ}g

(o2 1 a2 4 ad 2
-‘,-u,! By Wy b WY

Budc 4: Tinh chi s& tai chinh toan dién dwa
vao X1 va X2
Fil = 1/2(X1+X2)

Trong Budc 2, khi gia tri cao, diéu nay chi ra mot
phat trién ctia FI. Budc 4 do luong chi s FI tong thé,
la trung binh cta X1 va X2 (dwoc tao ra tir Buoc 2
va Budc 3).

Nhu vay, c6 hai cach do luong chi s§ toan dién
s0 tuy thudc vao su san co cta dit liéu va muc tiéu
nghién cttu ma cac nha nghién cttu lira chon phuong
phap tinh phu hop.

Két luan

Xay dung thang do tai chinh toan dién la mot
thude do da chiéu, d6 la sy két hop thong tin vé
cac khia canh khac nhau va la su két hop gitra cac
chi s& dich vu tai chinh s& va truyén thdng cua tai
chinh toan dién trong mdt con s6 duy nhat, dao
dong tir 0 dén 1. Qua do, thang do nay dugc dung
d€ giai thich, so sanh mtc do ti€p can va st dung
dich vu tai chinh gitta cdc nén kinh t€ theo thoi
gian. Viéc xay dung thang do nay s€ gitip cac nha
hoach dinh chinh sach danh gia mtc d¢ toan dién
tai chinh va xay dung cac chién lugc thuc day
toan dién tai chinh trong twong lai cua
quéc gia.
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