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Tém tit
Nghién civu nay kiém dinh tic dong truc tiép cia tin dung cong nghé dén bdt binh dding thu
nhdp — chi dé thoi sw nhing van la khodng trong nghién ciru. Tin dung cong nghé phdt trién
nhanh, lan téa trén thé giGi trong thoi gian ngdn, nhung gid tri lrong cung khd nhé, noi qud
tap trung noi qud han ché, dan dén cdu tric dir liéu phan tan. Vi vdy, wéc lwong tac dong ciia
tin dung cong nghé dén bdt binh ding thu nhdp khd phic tap. Gidi quyét diéu nay, chiing téi
chon ky thudt hoi quy trong hoc may, gom Ridge va Bayesmn Rldge cung cong cu sang loc
bién la kiém tra twong quan va do tam quan trong ciia bién. Két qua cho thdy tin dung cong
nghé tac dong tich cuc truc tiép lam giam bat binh dang thu nhdp. Ngodi ra sir dung nhiéu
dich vu thanh todn s6, ddc biét trong nhém nguwoi thu nhdp thép, cé hiéu qua tot hon givp giam
bdt binh ding thu nhdp.
Tir khéa: Thanh toan s, k¥ thuat chon loc bién, cong ngh¢ tai chinh, tin dung cong ngh¢, bat
binh d'fmg thu nhép, tai chinh toan di¢n.
Ma JEL: D31, D63, O, C11, F62.

Impact of fintech credit on income equality

Abstract

This study is conducted to investigate the direct impact of fintech credit on income inequality
— a topical issue but still a research gap. Fintech credit has developed very quickly, spreading
to many countries worldwide in a short time. However, the value of fintech credit is still
relatively small and asymmetric across countries. Therefore, the fintech credit data structure
is also dispersed. That is why, estimating the impact of fintech credit on income inequality
is relatively complicated. To solve this complex problem, we used regression algorithms in
Machine Learning instead of traditional regression, including Ridge and Bayesian Ridge.
The model was built with help of a set of variable selection tools, including a correlation
test and feature importance test. The results illustrate that fintech credit has positive impacts
on reducing income inequality. Furthermore, the increasing use of digital payment services
effectively reduces income inequality, especially among the lowest-income people.

Keywords: Digital payments, feature selection, financial inclusion, Fintech credit, income
inequality, machine learning.

JEL code: D31, D63, O, C11, F62.

1. Giéi thiéu
Trong bon cau phan ctia cong nghé tai chinh (Fintech), tin dung cong nghé (fincredir) c6 vi tri quan trong,
nhung tac dong ctia n6 1a van dé tranh cii. Fincredit, v6i hai kénh 16n 13 cho vay ngang hang va huy dong

von cong dong, duoc ky vong la kénh cung von méi nhiéu tién ich, bo sung cho hé thong truyén thong von
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cdng kénh chi phi. Fincredit ky vong s& len 16i vao cac 16p thu nhap dé cung von kém dich vy tai chinh, giup
tang thu nhap, rat ngin khoang cach giau nghéo. Qua d6, Fincredit truc tiép khic phuc tinh trang loai trir tai
chinh dang hién hitu trong khu vuc thu nhap thap — von 1a nguyén nhan chinh cta bat binh déng thu nhép.
O dau c6 mé rong Fincredit, & d6 bit binh ding thu nhap ky vong giam thip.

Chi trong thoi gian ngin, Fincredit phat trién no rd, song sém sup d6 ¢ nhiéu noi. Gan ddy, mot sé qudc
gia ban hanh diéu khoan tang cudong kiém soat phat trién Fincredit vi rii ro ting dan. Fincredit tré thanh tam
diém ctia cudc thao luan va phan bién chinh sach. Trong bdi canh cuia sy hoai nghi vé tac dong tich cuc 1an
tiéu cuc cua Fincredit, can c6 nghién ciru khoa hoc tham gia lam sang to, bang cach cung cap bang ching
khoa hoc tin cay.

Theo dong chay d6, Frost & Turner (2018) dua ra dinh nghia va thudc do fincredit — mot trong sb it nghién
clru tién phong trong chu dé nay. Frost & Turner (2018) dat ra mot loat gia thuyét can kiém chimg tac dong
tich cuc, tidu cuc cua fincredit. Trong d6, ¢ yéu td 1a tién d& quan trong hinh thanh nén nghién ctru nay. Tac
gia cho thdy fincredit c6 thé cai thién kha nang tiép can tin dung cho khach hang bi loai trir khoi tin dung
truyén thong. Yéu t6 nay, lién két v6i nghién ctru trudce, tong hop va cong bd boi Aslan & cong su (2017),
khing dinh mé rong kha ning tiép can tin dung c6 tic dong giam bét binh déng thu nhap. Theo do, fincredit
¢6 thé tac dong tich cyc lam giam bét binh dang thu nhap, luan diém nay — du c6 y nghia nghién ctru nhung
trong pham vi tim hiéu cua tac gia, dén nay van la khoang trong. Phan 16n nghién ciru trudc chi xac dinh
tac dong cua fintech dén bat binh dang thu nhap, khong sau vao fincredit. Pay 1a diém khaoi dong cua nghién
ciru nay.

Luu ¥, Fincredit phét trién nhanh, nhung quy mo 16n bé khac nhau giita qudc gia (Frost & Turner, 2018).
Véi dic diém nay, cu trac dit liéu Fincredit phan tan, khong du gitra qudc gia va thiéu hut vé thoi gian, 1a
10 can 16n cho mé hinh héi quy truyén thong. Yéu t6 k¥ thuat, 6 18, 14 1y do ton tai khoang trong nghién
cuu nay.

Giai quyét van dé nay, tac gia chon hoi quy Machine learning, van dung quy trinh chon bién, kiém dinh
va thiét ké mo hinh dé xuat boi Mangal & Holm (2018). Bién dugc chon c6 ké thira nghién ctru trude va
qua sang loc, véi hai cong cu: kiém tra twong quan va tim quan trong. Riéng giai bai toan hoi quy, tac gia sir
dung Ridge, vn cting hé voi Lasso nhung sir dung tham sb diéu chudn béac 2 thay vi bac 1, theo goi ¥ ctia
Mangal & Holm (2018), V5 Thi Lé Uyén & Pham Hoang Uyén (2019). Hoi quy Machine learning Bayesian
Ridge str dung dé dbi sanh, cung cb két qua nghién ciru. Bayes duoc ap dung rong rii, tham chi con duoc
chung minh hi¢u qua hon k¥ thuat hoc may khac (Nadheesh, 2018). Str dung Ridge va Bayesian Ridge trén
nén may hoc khic phuc da cong tuyén trong bién giai thich va phat hién mdi quan hé tiém an giira bién ngay
ca trong mau dir liéu nhé phan tan.

Nghién ctru tim dugc bang ching khoa hoc tin cdy, khang dinh tin dung cong nghé, du phét trién con
khiém ton va chwa déu trén thé gisi, nhung giup giam bat binh déng thu nhap. Day 1a dong gbp 16n nhét cua
nghién ctru nay.

Bai viét gdm: tong quan nghién ctru & phéan 2, thiét ké nghién ctru ¢ phan 3, két qua hoi quy & phan 4. Két
luan chinh va hudéng phat trién dé tai trinh bay ¢ phan 5.

2. Co sé khoa hoc

Di c6 mot sd it nghién ciru dit tién dé quan trong cho su phat trién ctia chu diém nay. Branzoli & Supino
(2020) khang dinh Fincredit ting truong nhiéu hon & khu vuc giau chir khong phai tap trung ¢ khu vue thu
nhap thip nhu ky vong. Diéu d6 ddy 1én suy nghi vé tac dong nguoc cia Fincredit, khong giam ma con gia
tang bat binh dang thu nhap trén thé giéi. Bazarbash (2019) lo ngai hién twong loai trir tai chinh do cong
nghé tao ra ¢ khu vyc nong thon, vung xa. Kha nang két ndi internet tdc do cao, von can thiét cho hoat dong
tin dung cong nghé, bi han ché nhiéu, kéo theo tbc do chuyén doi sé cham hon khu vuc khac, khién dan &
day bi loai trir khoi Fintech (Friedline & cong su, 2020). Hau qua 1a khoang cach bét binh ding thu nhap
cang bi kéo rong. Igra & cong su (2021) tim thiy bang chimg gia ting bit binh déng dang ké do su hién
dién cua Fincredit. Trong d6, huy dong v6n cong dong mang lai 1oi ich cao hon & khu vic giau c6 va trinh
d6 hoc van cao, tiém an nguy co kéo rong bit binh ding thu nhap — dic biét 1 trong bdi canh kho khan tir
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dot COVID-19 vira qua. Igra & cong su (2021) kiém tra c6 hé thong pham vi va tic dong cta huy dong von
cong dong lién quan dén COVID-19, danh gia bat binh ding x4 hoi hinh thanh tir sir dung két qua huy dong
von cong déng; théy ré’lng nguoi thu nhap cao co nhiéu kha nang thuc hién chién dich van dong tai chinh,
d6i pho voi tac dong xau dén stc khoe va kinh té do COVID-19, ho nhan dugc nhiéu tai trg hon ngudi thu
nhap va gido duc thip. Igra & cong su (2021) két luan st dung k¥ thuat sb dé ing pho véi khung hoang quy
mo 16n, bén canh tac dong tich cuyc, van c6 thé 1am trAm trong bét binh déng, mang loi ich hon cho nhom
thu nhap, gido duc cao, von c6 dic quyén 16n hon trong xi hoi. Huy dong von cong dong, vi vy, cang lam
dam nét hon bt binh ding.

Hién tuong nghich trén kéo h¢ luy, lam dam hon tac dong ti€u cuc cia Fincredit. Tuy nhién, Fincredit
van anh hudng tich cuc & mot s6 khu vuc dic thu. Brent & Lorah (2019) lo ngai huy dong von cong déng tai
trg du 4n cong tai dia phuwong ndy lam trim trong bat binh dang véi dia phuong 1an can. Tuy nhién, két qua
thuc nghiém trén 18.000 lugt quyén gop cho 800 chién dich huy dong von cong dong tai My x6a bo lo ngai.
Theo tac gia huy dong von cong ddng nén phat trién thanh cong cu chinh sach cong vi tac dong tich cuc cta
n6, tham chi hudng dan viéc huy dong von tir cong dong ciing nhu cach thirc mé rong co ché huy dong vén
tich hop vao chinh sach cong dia phuong. D6 1a bang ching so khai cho thay Fincredit gitp giam bat binh
dang néi chung nhung chua di siu vao bét binh dang thu nhap noi riéng.

Tong quan tir Iy luan dén thuc nghiém cho thy thong diép chinh: (1) Dén nay van c6 it bang chimg vé tac
dong cua Fincredit dén bat binh dang thu nhap; (2) Bang chimg con méu thuin vé vai tro Fincredit dén cai
thién bét binh dang thu nhap. Phu day khoang trong 1a muc tiéu chinh cta nghién ctru.

3. Thiét ké nghién ciru

3.1. Dir liéu

Dir liéu thu thap tir 4 ngudn: (i) Dit liéu bat binh dang thu nhap dwoc chuan hoa (SWIID) cho thude do
bét binh dang thu nhap; (ii) Dir liéu tai chinh toan dién toan cau (Global Findex) cho bién tai chinh toan
dién; (iii) Dir liéu bién kiém soat tir Chi s6 phat trién thé giéi (the World Development Indicators Database)
va chi s6 quan tri toan cau (the Worldwide Governance Indicators); va (iv) Dit liéu Fincredit cung cip boi
Cornelli & cong su (2020).

Xay dung dit liéu tong hop tir nhiéu ngudn véi cu tric dir lidu khac nhau cho nhiéu qubc gia 1a phirc tap.
Tac gia tién hanh nhiéu budc sang loc. Giai doan tién kha thi, tac gia phén tich cu trac dir liéu ca 3 nam
2011-2014-2017. Vi co sé dif liéu tai chinh toan dién chi thu thap va cong bd 3 nam mét lan, 1an dau 2011,
lan hai vao 2014 va lan 3 12 2017. Phan tich c4u trac dir liéu cho thay trong 119 qudc gia va qua 3 nam, chi
¢6 60 qudc gia & nam 2017 1a dap tng tidu chi tdi vu hoa quy mé mau nghién ctru, dong bo giira cac trudng
dir lidu.

Bang 1: Téng hop co so dit liéu

Bién Ky hiéu Ngudn dir li¢u
1 Bét binh dang thu nhap Income inequality Standardized World Income
Inequality Database
2 64 chi s6 bién tai chinh toan dién Financial inclusion Global Findex
3 Tin dung cong nghé FinCredit Cornelli & cong su (2020)
4 Bién kiém soat Control variable The World Development
4.1 Ha ting cong nghé s6 BroadAccess Indicators Database
4.2 Quy mo chinh phu GovConsumption
4.3 Chat lugng thé ché RegulatoryQuality
4.4 Tang truong GDP diu nguoi GDPCapita growth
4.5 Téc do ting dan sb Population growth
4.6 Mt d6 phat trién h¢ thong tai chinh FinDevelopment
4.7 Do mo thuong mai Trade

Nguén: Tac gid t6ng hop.
Ngoai ra, vi muc dich so sanh tac dong kénh tai chinh toan dién dén bat binh dang ¢ nhom thu nhép cao

va thip - dit liéu duoc tach thém 2 mau phu, Mau 1 gdm nhém 40% ngudi trén 15 tudi c6 thu nhap cao nhit
va mau 2 gdm nhom 40% ngudi trén 15 tudi c6 thu nhap thdp nhit mdi qubc gia.

3.2. Quy trinh va phwong phdp thiét ké nghién ciru
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Quy trinh thiét ké mé hinh nghién ctru:

Bude 1: Xac dinh mé hinh co so. Can cir trén két qua tong hop 1y thuyét va thuc nghiém, dbi chiéu voi
muc tiéu nghién ctru, hinh thanh mé hinh co s¢ voi cum bién chinh (muc 3.3).

Burée 2: Sang loc bién & mé hinh co sd, loc bd bién t6i wu cho mé hinh chinh thirc (muc 3.4 va 3.5).

Xéc dinh dau 1a thude do tiéu biéu trong 64 chi s6 thanh phﬁn cta tai chinh toan dién dé dwa vao mé hinh,
von phtrc tap. Nghién ctru trude giai quyét bang nhiéu cach. Mot sb tac gia chon mot hodc vai dai dién trong
64 chi sd, bang cach ké thira két qua nhidu nghién ctru trude (Demirgiic-Kunt & cong su, 2018a). S6 khac
xay dung mot chi s6 chung, tong hop 64 chi sé thanh phan vao trong d6 (Camara & Tuesta, 2015; Nguyen,
2020; Sarma, 2012). Mdi phuong phap déu c6 han ché. Pic biét, phuong phap thir hai vap phai chi trich vi
thay dbi cau tric, ban chét dit lidu, kho dién giai y nghia (Mangal & Holm, 2018). O nghién ctru nay, tac
gia lya chon mét sb dai dién trong 64 chi sb thanh phﬁn cho mo6 hinh chinh thitc, nhung khong chi ké thira
nghién ciru trude, ma con qua bude sang loc bién ma Mangal & Holm (2018) goi y. Quy trinh twong ty ap
dung dé chon bién kiém soat tdi wu.

Bude 3: Udc lugng md hinh chinh thirc véi Ridge va Bayesian Ridge trén Python (muc 4).

Luu ¥, quy trinh phan tich dir liéu bang hoc may hoan toan khac v&i hdi quy truyén théng. Theo d6, hé
théng duoc huin luyén dya trén thuat toan hdi quy da chon, luu lai nguyén tac va tiép tuc tu hoc ty dong
tir chinh bo dit liéu, vira hoc vira tinh chinh dé nam bt nhiéu nhat mdi quan hé ton tai trong bo dir lidu. Vi
vay, may hoc 1& qua trinh hoi quy nhiéu lan, khic voi hoi quy truyén thong chi woc lwong mot 1an. Tuong
g, kiém dinh sy phu hop, tin ciy cua két qua hdi quy ciing khac nhau giita hai hé phuong phap. Véi hdi
quy Machine learning, d6 tin cay dugc do bang d6 chinh xéc ctia két qua hoc tap. Két qua huan luyén va
hoc tai tao ra chudi gia tri bét binh déng thu nhap. Do 1éch gilra gia tri tai tao voi gia tri thyc 1a thudc do
d6 phu hop va tin cay cta hdi quy Machine learning, quy doi thanh chi sb 15i trung binh binh phuong gdc
(RMSE), trung binh ctia sai biét tuyét déi (MAE). Tuong ty hdi quy truyén thong, hdi quy Machine learning
ciing tinh R2 — do luong d6 phit hop ctia mé hinh. Lién quan dén y nghia bién giai thich, hdi quy Machine
learning khong gidng truyén théng. Trong d6, bién co hé s6 khong bi thu hep bang 0 thi c6 y nghia, tirc 1a co
chtra thong tin gia tri giai thich cho bién phu thudc va nguoc lai. Ridge st dung thudt toan hiéu chinh tham
s6 nham thu nho hé sé hdi quy bién kém tinh giai thich, tham chi nén vé bang 0 (Mangal & Holm, 2018).
Tuong ty, cac bién twong quan cao, chira dung cung thong tin giai thich s& bi luge bo, hé sé hdi quy bi nén
vé 0 (Doan & Kalita, 2015). Ridge phu hop véi dit lidu tiém 4n twong quan cao giita bién giai thich. Két qua
hdi quy Machine learning Ridge con duoc dung nhu mot bude sang loc bién, xay dung md hinh hoc may t6i
uu (Mangal & Holm, 2018).

Hbi quy Ridge duoc chon thay cho hdi quy OLS khi dit liéu c6 da cong tuyén, cac bién doc 1ap tuong quan
cao. Garcia & cong su (2015), Koo & Shin (2015) chirng minh Ridge cho Kkét qua tdt vuot troi khi nhiéu
bién giai thich cting anh hudng dén bién phu thudc va giita chiing c6 da cong tuyén. Bang cach thém ham L
hiéu chinh sai s6 vao phép toan hdi quy, Ridge giam dang ké d6 chéch, nhd do cai thién tinh chinh xéac két
qua ude lugng. Ridge duoc chimg minh tét hon hdn OLS (V5 Thi Lé Uyén & Pham Hoang Uyén, 2019).

St dung Bayesian Ridge dé kiém chung tinh 6n dinh cta két qua. Tuong tu Ridge nhung Bayesian Ridge
udc lugng béng cach su dung phan bd x4c suat, di kém vai kha nang ndi suy tiép tuc dua trén phat hién cua
chinh Bayesian trudc d6. Dic diém nay giup két qua woc lugng chinh xac hon. Bayes hitu ich khi co s dit
lidu khong day dii hodc phan phdi kém, nhu ¢ nghién ctru nay.

3.3. Mé hinh co so

N K
Inequality; = a,FinCredit; + Z ajFinancial inclusion;; + Z BrControly; + u;
Jj=1 k=1

Trong do6:
Bién phu thudc bét binh dang thu nhép - do bang hé s6 Gini cua thu nhip kha dung, gia tri nim trong
khoang tir 0 (binh ding hoan hao) dén 100 (bat binh dang hoan hao), dugc sir dung rong rii nhat trong
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nghién ciru mdi quan hé giita tai chinh va bat binh dang (Beck & Levine, 2007; Haan & Sturm, 2016; Jauch
& Watzka, 2015).

Bién giai thich tin dung cong nghé, do bang tong luong cung tin dung thong qua nén tang cong nghé timng
nim, tinh bang d6 la My (USD) trén déu ngudoi cho ting qudc gia (Cornelli & cong su, 2020), ké thira tir
Haan & Sturm (2016), Jauch & Watzka (2015).

tap hop bién giai thich — thuéc do mirc d6 bao phu tai chinh toan dién. S¢ di dua tai chinh toan dién vao
mo hinh vi nhiéu nghién ciru trudc ching minh bién nay tic dong manh va tich cuc, giam bat binh dang. Noi
nao tai chinh toan dién cang bao phu — kha ning tiép can va st dung dich vu tai chinh chinh thirc ciia ho gia
dinh va doanh nghiép cang rong va dé hon — thudng c6 mirc d¢ bat binh dang thu nhap thap hon (Honohan,
2008; Mookerjee & Kalipioni, 2010; Hermes, 2014; Sahay & cong su, 2015; Kim, 2016; Aslan & cong su,
2017; Park & Mercado 2018; Turegano & Herrero, 2018).

Dir liéu tai chinh toan dién do Findex cung cip c6 64 thudc do, trong d6 3 tiéu biéu, st dung nhiéu &
nghién ctru trude, trong tim kha ning tiép can va st dung dich vu tai chinh co ban, gdbm: (1) Ty 18 dan sb
truong thanh so hitu tai khodn tai mot dinh ché tai chinh chinh thic; (2) Ty 1€ dan sb truong thanh cé vay
tién tai mot dinh ché tai chinh chinh thirc; (3) Ty 18 dan sb truong thanh ¢6 tién giri tiét kiém tai mot dinh ché
tai chinh chinh thtrc (Allen & cdng su, 2016).

: tap hop bién kiém soat ké thira tir nghién cuu trudce, giup kiém soat hién tugng ndi sinh gitra tai chinh
cong ngh¢ va tai chinh toan dién.

Demirgiig-Kunt & cong sy (2018b) khing dinh ha ting cong nghé sb anh hudng tich cuc, mo rong bao
phu cuia tai chinh toan dién, gop phan giam bét binh dang va khuyén nghi sir dung bién BroadAccess — phan
anh mirc d6 phat trién ciia ha tang cong nghé s6 - do bang ty 1¢ nguoi dan dang ky bang thong rong c¢b dinh
(trén 100 ngudi), tir ngudn co so dit lidu dir lidu v& quan tri qudc gia (WGI).

phan anh quy mé chinh phu - do bang quy mo chi tiéu chinh phu - ké thira Anderson & cong su (2017),
Guzi & Kahanec (2019), trong d6 chimg minh dnh huéng tir quy mé chi tidu cua chinh phii dén bat binh
dang thu nhap. Khi chinh phu ting chi tiéu c6 ning sudt va hiéu qua, ca ting truong san lwong va phan phbi
thu nhap déu cai thién (Shafique & cong su, 2006).

Regulatory Quality phan nh chét lugng thé ché - do hr(mg boi kha nang chinh phii thiét ké chinh sach tao
diu kién khu vuc tu nhan phat trién, kéo theo phan phdi thu nhap giam bat can ximg hon (Zhuang & cong
su, 2010). Ké thira tir Akram & cong su (2011), Huang & Ho (2018), Shafique & cong su (2006), Zhuang
& cong sy (2010).

FinDevelopment do murc d6 phat trién ctia hé théng tai chinh. Jauch & Watzka (2015) khang dinh hé luy

Béng 2: Két qua kiém dinh twong quan véi bién bit binh dé‘ing thu nhap

Bién gii thich Maiu tong Nhém thu  Nhém thu
hop nhip cao nhap thép
1 Digital payments Mtc d6 st dung dich vu thanh -0,6543 -0,6123 -0,6973
toan k¥ thuat sb
2 Financial account Ty 1€ dan c6 so htru tai khoan -0,6410 -0,6014 -0,6791
ngan hang
3 Saved Account Ty 1é dan c6 tai khoan tiét -0,6461 -0,6178 -0,6889
kiém
4 FinCredit Tin dung cong nghé -0,2413
5 BroadAccess Ha ting cong nghé sb -0,5891
6 GovConsumption Quy m6 chinh phu -0,2087
7  RegulatoryQuality Chat lugng thé ché -0,3338
8  GDPCapita growth  Tang truong GDP déu nguoi -0,1851
9 Population growth toc do tang dan so 0,4353
10 FinDevelopment Mtic d6 phat trién hé thong tai -0,4126
chinh
11 Trade Do mé thuong mai -0,4752

Nguon: Tinh todn ciia tdc gid.
ctia thi trudng tai chinh phat trién 1a bit binh dang, nhung Law & cong su (2014), Park & Shin (2017) khang
dinh diéu nguoc lai, gop phan giam bat binh ding.

Tuong tu voi bién tdc do tang trudng kinh té, tbc do tang trudng dan s6, d m& nén kinh té, qué trinh sang
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loc duéi ddy chi giir lai bién tiéu biéu cho mé hinh chinh thirc.

3.4. Két qud chon bién cho mé hinh

3.4.1. Phan tich twong quan

Ghi chii: S6 heong kiém dinh twong quan I6m, nén ¢ day chi trinh bay két qua cot 16i. Két qua tiwong quan
ddy dii sé dwoc cung cap cho nguwoi doc quan tam, theo yéu cau.

Phan tich tuong quan chon ra 3 thudc do dai dién cho bién tai chinh toan dién, tir 64 thanh phﬁn cua
Findex, gdm (i) murc d6 sir dung dich vu thanh toan k¥ thuat s6 trong dan, (ii) ty 1¢ dan c6 s hitu tai khoan
ngan hang, va (iii) ty 1¢ dan c6 tai khoan tiét kiém trong hé thong tai chinh chinh thirc. Ca ba c6 twong
quan am v6i bat binh dang thu nhép, 16n hon 0,6 va dong nhat trong ca ba mau nghién ciru (Bang 2), twong
ddng voi goi v tir nghién ciru trude (Berger & cong su, 2012; Asongu & Nwachukwu, 2018; Asongu &
Odhiambo, 2018).

Hinh 1: Két qua kiém tra mirc d9 quan trong ciia bién_miu téng hop

Feature Importances

DIGITALPAYMENT
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Hinh 2: Két qua kiém tra mirc d9 quan trong ciia bién_nhém thu nhip thap

Foature lImportances
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Hinh 3: Két qua kiém tra mirc d§ quan trong ciia bién_nhém thu nhap cao

Feature Importances

DIGITALPAYMENTRICH
FINACCOUNTRICH
TRADE

POPGROWTH
FINCREDIT
GOVCONSGDP
SAVEDRICH

FINDEV
GDPPERCAPITAGROWTH
BROADACCESS
REGULATORY

000 005 010 015 020 025 030 035 040
Relative Importance

Phén tich trong quan chi ra c6 lién hé giita FinCredit v6i bat binh dang thu nhép, v6i hé s6 -0,2413, ham
¥ bat binh déng thu nhap thap hon & qudc gia phat trién manh tin dung cong ngh¢, nhung mirc twong quan
thap so voi bién khac.

Phan tich trong quan khang dinh 7 bién kiém soat déu c6 twong quan véi bat binh dang thu nhép, phu hop
v6i nhan dinh ban diu va thdng nhat véi nghién ctru trude.

Nhu vay, ca 11 bién tiép tuc kiém tra mirc do quan trong, xem 3.4.2.

3.4.2. Kiém tra mirc dg quan trong ciia bién

Két qua twong dbi dong nhat, ca 11 bién co vai trd quan trong nhat dinh trong viéc giai thich bién bat binh
dang thu nhap & ca ba mau dir liéu: mau tong hop, nhom thu nhap cao va thap (Hinh 1, 2, 3). Bién dugc sap
xép theo mirc dd quan trong giam dan.

Hai bién dwgc chon vao mé hinh chinh thirc vi luén gill vai tro quan trong nhat & ca ba mau dit liéu 1a
“Digital payments” va “Financial account”. Riéng bién “Saved account” bi loai vi tinh dai dién khong cao,
khong 6n dinh nhu hai bién trude. Hai bién “Digital payments” va “Financial account” ¢c6 mirc d6 quan
trong ciing nhu murc d§ twong quan twong dwong nhau. Giir dong thoi ca hai bién cho moé hinh nghién ctru
chinh, kha ruai ro néu sir dung cong cu truyén théng. Chon hdi quy Machine learning Ridge 1a phu hop voi
tinh hudng nay.

Diém quan tdm chinh, Fincredit c6 lién hé v6i bat binh dang thu nhap, nhung véi mirc d6 quan trong
khéng cao, chi trén dudi 0,05. Két hop v6i két qua twong quan, thdy rang strc anh huong cua Fincredit dén
bat binh dang thu nhap 1a c6, nhung khong 16n.

Ca 7 bién kiém soat déu co su quan trong nhét dinh, dua vao mé hinh chinh thie — tir két qua sang loc
khach quan cua hoc may.

3.5. Mo hinh chinh thirc

Bién sau sang loc:

- Bién Fincredit — bién muyc tiéu chinh.

- Hai bién dai dién cho tai chinh toan dién: “Digital payments” va “Financial account”.

- Bay bién kiém soat: BroadAccess; GovConsumption; RegulatoryQuality; GDPCapita growth; Population
growth; FinDevelopment va Trade.

S6 302 thang 8/2022 94 Kinh téPhit trién




M0 hinh co s& hi€u chinh thanh mo hinh chinh thirc nhu sau:

Inequality; = a;FinCredit; + a,Digital payments; + a;Financial account ; + Z BrControly; + u;
=1

Bing 3: Tong hop bién gidi thich trong mé hinh chinh thirc

Bién gii thich Y nghia Ghi chu
1 FinCredit Tin dyng cong ngh¢ Bién quan tam chinh
2 Digital payments Mirc d6 st dung dich vu thanh toan k§ thuat s6 Bién quan tam chinh
3 Financial account Ty 1€ dan ¢6 s¢ hiru tai khoan ngan hang Bién quan tam chinh
4 BroadAccess Ha ting cong nghé sb Bién kiém soat
5 GovConsumption Quy mo chinh phu Bién kiém soat
6  RegulatoryQuality Chat luong thé ché Bién kiém soat
7  GDPCapita growth Téng truong GDP déu nguoi Bién kiém soat
8 Population growth Tbe do tang dan s6 Bién kiém soat
9 FinDevelopment Mt d6 phat trién hé thong tai chinh Bién kiém soat
10 Trade Do mo thuong mai Bién kiém soat

Nguén: Tinh todn ciia tdc gid.

Két qua hdi quy va thao luan trinh bay dudi day.

4. Két qua hoi quy
Bang 4: Két qui hdi quy Ridge va Bayesian Ridge
Bién giai thich 'Hoi quy Ridge ) Hbi quy Bayesian Ridge
Mauténg Nhomthu  Nhém thu Mau Nhom Nhom
hop nhap cao nhap thdp  ténghop thunhip thu nhap
cao thip
1 FinCredit -1,2450 -0,9041 -1,8936 -1,2922 -0,9063  -2,1057
2 Digital payments -5,1347 -4,4453 -5,7356 -0,0696  -0,0566  -0,0895
3 Financial account -2,6200 -2,3229 -2,6462 -0,0412  -0,0318  -0,0556
4 BroadAccess -0,3559 -0,3803 -0,3269 -0,4645  -0,4649  -0,4637
5 GovConsumption -0,1688 -0,2186 -0,0985 -0,2203  -0,2205  -0,2199
6 RegulatoryQuality ~ 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
7  GDPCapita growth  0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
8  Population growth 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
9 FinDevelopment 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
10 Trade 00000 00000 00000 00000 00000 _ 00000
MAE 41,3047 43,5388 37,6883 39,5759 39,5803 39,5559
RMSE 6,4269 6,5984 6,1391 6,2909 6,2913 6,2893
R2 0,7427 0,8369 0,5901 0,6697 0,6699 0,6689

Nguon: Tinh todn cia tic gi.

Ghi chii: Bién c6 hé s6 hoi quy khong bi thu hep vé gdn bang hodc bang khéng la khéng cé y nghia. Diém
quan trong luu y o ddy dé la: Bién cé hé 56 hoi quy bang 0, dit cé chira thong tin gid tri gidi thich cho bién
bt binh ding thu nhdp nhw chimg minh & phan tich twong quan va mirc d¢ quan trong ciia bién, tuy nhién,
thong tin d6 da chira dyng o trong bién khdc ciing trong mé hinh, vi vy Ridge va Bayesian Ridge hiéu
chmh hé 56 vé 0.

Bang 4 cung cp bang chimg tac dong tich cuc cia tai chinh toan dién va Fincredit giam bat binh déng
thu nhép giita cac qubc gia. Ridge va Bayesian Ridge cung cip két qua t6t nhit trong nhiéu mé hinh da thu
nghiém, v6i R2 t6t nhat cing RMSE va MAE bé nhét, ham ¥, mé hinh ¢ kha ning giai thich cao nhat ciing
nhur ¢6 sai s6 bé nhat.

Du chi 5 bién c6 y nghia, gdm: “Fincredit”, “Digital payments”, “Financial account”, “BroadAccess” va
“GovConsumption”, nhung kha ning giai thich ciia mo hinh kha t6t, thap nhét 59% va cao nhat 83%. Tuong
(g, sai s6 ciing kha thap va 6n dinh quanh muc 6 diém so vi dai diém tir 0 dén 100 ctia bat binh dang thu
nhap, xuyén sudt 6 lugt wéc lugng. Ngoai ra, Ridge va Bayesian Ridge c6 két qua thong nhat. Tong hoa céc
yéu to trén 14 bang chimg rang két qua hdi quy machine learning phii hop va tin cay.

V6i két qua trén, nhidu van dé da lam rd:

Nghién ctru dua ra bﬁng ching khéng dinh Fincredit tac dong tich cuc, giam bét binh déng thu nhap, mac
du tac dong con twong d6i nho, khong dang ké so voi tac dong ciia tai chinh toan dién. Diéu nay rat c6 gia
tri xét trong bdi canh vai trod tich cuc Fincredit dang 13 diém nghi van khi nhiéu nén tang Fincredit dang
sup db hodc bién tudng thanh tin dung rii ro cao. Fincredit c6 stitc anh hudng hon han trong nhom thu nhap
thip — v6i hé s6 anh hudng 16n hon, gip d6i nhom thu nhép cao.
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Hoi quy Bayesian Ridge khai pha t6t hon tac dong cua Fincredit, so voi Ridge, véi hé s cta “Fincredit”
cao hon rd rét so voi “Digital payments” va “Financial account”. Tuy nhién, thong s6 ¢ trén chua du dé
khang dinh Bayesian Ridge phii hgp khdm pha tac dong ciia Fincredit dén bt binh dang thu nhap, ma can
nghién ctru khac lam 0.

Cudc tranh ludn vé tac dong cua tai chinh toan dién, trong tién nghién ctu cling nhu trong kiém dinh
trén, dén day da co cau tra 1oi twong dbi nhat quan. Két qua kiém tra trong moi trudng hop cho thay bién
“Digital payments” va “Financial account” déu c6 tac dong tich cuc dén bat binh dflng thu nhap, voi hé )
khac khong va mang déu 4m. Theo d6, mé rong clia tai chinh toan dién giam dang ké bat binh dang thu nhép,
phu hop véi két qua nhiéu nghién ctru trude (Demir & cong sy, 2020; Erlando & cong su, 2020; Neaime &
Gaysset, 2018; Sawadogo & Semedo, 2021; von Fintel & Orthofer, 2020). So sanh gitra hai nhém thu nhap
cao nhét va thp nhat, thay rang dich vu thanh toan sé anh huéng manh mé hon han & nhém thu nhép thép.
Heé s6 hdi quy nhom nay ludn cao hon & ca Ridge 1an Bayesian Ridge.

Két qua cung cip thong tin khac twong dbi gid tri. St dung thanh toan cong nghé trong nhom thu nhap
thip tao tic dong manh hon, giam bat binh déng thu nhép rd rét hon so v6i nhom thu nhap cao. Hé sb hdi
quy “Digital payments” ludn cao hon hin nhém thu nhép thip, & ca Ridge va Bayesian Ridge. Tuong tu,
tang ty 16 nguoi thu nhap thip sé hitu tai khoan ciia mét t6 chirc tai chinh chinh thirc cai thién bat binh ding
13 rét hon so voi nhém thu nhap cao. Tém lai, nén tap trung nhiéu hon vao nhém thu nhép thép trong chién
lwgc phat trién tai chinh toan dién, sé day nhanh va hi¢u qua hon qua trinh giam bat binh dang thu nhap.

Cubi cung, “BroadAccess” va “GovConsumption” ¢6 anh huong twong dong nhau & tit ca uéc lugng, cho
thay: (i) qudc gia co ha tang cong nghé cang phat trién, bt binh dang thu nhap cang thap, khong phan biét
theo muc thu nhép; (ii) qudc gia c6 muc chi tiéu cong cang cao, bat binh dang thu nhap cang giam. Piéu nay
cting ¢b két qua ciia Valdebenito & Pino (2022).

5. Két luan

Nghién ctru cung cap bang ching thuc nghiém méi, thuyét phuc, lam sang t6 tac dong clia Fincredit dén
bat binh déng thu nhap. Fincredit, tuay mic do phat trién kha khiém tdn, nhung tao tic dong tich cuc nhét
dinh, gitp giam bat binh dang thu nhap. Py 1a dong gop chinh cua nghién ciru nay.

Theo d6, nghién ciru dua ra ham ¥ chinh sach, gdm: (1) nén mé rong st dung dich vu thanh toan sé vi
¢6 hiéu qua nhét trong viéc giam bat binh dang thu nhap. Day 1a diém mdi, dong gép cia nghién ciru nay;
(2) nén thuc day thanh toan dién tir & nhém ngudi nghéo vi thay d6i hanh vi ciia nguoi thu nhap thap sé
gitip chinh ho rut ngin khoang cach thu nhap v6i nhom khac; (3) nén hd tro hoan thién khung phap ly dé
FinCredit phat trién tich cuc sé tryc tiép gitip giam bat binh déng thu nhap.
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