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Chuong 1. Tién, tién dién tir va thanh toan dién tir: tong quan -

Chapter 1. Money, e-money and electronic payments: an overview

Muc tiéu chwong — Chapter objectives

« Kiém duoc mot thir c6 du ba chie ning cua tién va ba nén tang niém tin hay khong.
Test whether something has the three functions of money and the three foundations of trust.
« Phan biét tién mit, tién gtri, tién dién t, tién sd ngan hang trung wong, stablecoin va
tai san ma hoa.
Tell apart cash, deposits, e-money, central bank digital currency, stablecoins and crypto-
assets.

* V& dugc ludng mot 1an thanh toan dién tir qua hai ting ngan hang va ghi diing bit toan
du trir.
Draw the flow of one electronic payment through the two banking tiers and record the
reserve entries correctly.

* Poc s liéu tai khoan va thanh toan sb ctia Viét Nam va trinh bay duoc cho 1anh dao.
Read Vietnam's account and digital payment figures and present them to management.

« Nhén ra bon vi tri viéc lam quanh hé thong thanh toan va k¥ ning ciia timg vi tri.
Recognise four jobs around a payment system and the skills each one needs.

1.1. Tién la gi va vi sao ta tin vao n0 — 1.1. What money is and why we trust it

Hom dau tién thyc tap, Minh Khang héi chi Lan Anh mdt ciu nghe cé vé ngé ngan: tién
1a gi? Chi dap: em dua td 50.000 dong cho bac ban nudc, bac nhan ngay. Bac khong hoi
to gidy ndy tir ddu ra, ciing khong soi xem ai dimg sau bao dam. Vi sao bac nhan? Ca
nghé thanh toan xoay quanh cau tra 1i do.

On his first day as an intern, Minh Khang asked Ms Lan Anh a question that sounded silly: what
is money? She replied: you hand a 50,000 dong note to the lady selling tea, and she takes it at
once. She does not ask where the paper came from, or who stands behind it. Why does she accept
it? The whole payments trade revolves around that answer.

Gi4o trinh kinh té néi tién co ba chirc ning. Pon vi tinh todn (unit of account) 1a cai
thudc dé ghi gia, nhu ly ca phé 45.000 dong hay tién tro 2.500.000 dong. Phuong tién
trao doi (medium of exchange) 1a thir ban dua ra dé ldy hang, va nguoi kia nhan ma
khong phai d6i tiép. Phuong tién luu giit gia tri (store of value) 1a thir ban cat hom nay,
vai tuan sau van mua duoc gan nhu cil.

Economics textbooks give money three functions. A unit of account is the ruler used to write
prices, such as a 45,000 dong coffee or a 2,500,000 dong room rent. A medium of exchange is
what you hand over to get goods, and the other person takes it without having to swap it again. A
store of value is what you put away today and can still spend, almost unchanged, a few weeks
later.
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Chirc nang Y nghia Vi du cia Khang

Function Meaning Khang's example

hi gid, ghi no, ghi sb bing mot ‘ ,
Ghi gid, ghi ng, ghi 50 bang mo Tién tro ghi 2.500.000 ddng

Don vi tinh toan thudc chun
o l?’O’C chung Room rent is written as 2,500,000
Unit of account Prices, debts and books use one don
common ruler &
Dua ra 1a mua dugc, nguoi nhan
Phuong tién trao d6i  khong dbi tiép Tra 45.000 dong cho ly ca phé
Medium of exchange Handing it over buys goods, the Paying 45,000 dong for a coffee
receiver does not convert it
Luu gitr gia tri Cat di, sau nay con mua duoc Giri tiét kiém tién tro thang sau
Store of value Put away, still able to buy later Saving next month's rent

Ba chirc ning méi 12 phan néi. BIS (2026), tirc Ngan hang Thanh toan Quéc té (Bank for
International Settlements), nhan vao diéu quan trong hon: tién 13 tht dwoc nhan nhu
khoan thanh toan cubi cing ma ngudi nhian khéng phai hoi thém gi. Nho vay gia ca cd
nghia, hop déng ¢6 hi¢u lyc va khoan ng dugc xo6a. Bo cling 1a Iy do bac ban nudc nhan
to 50.000 dong.

The three functions are only the visible part. BIS (2026), the Bank for International Settlements,
stresses something more important: money is what gets accepted as final payment without the

receiver asking further questions. That is why prices mean something, contracts hold and debts
are cleared. It is also why the tea seller takes the 50,000 dong note.

Bai miu 1: diém thwéng ciia quan Gié Nam cé phai la tién khong? — Worked example
1: are the loyalty points of the Gié Nam coffee shop money?

Dit kién: quan tang 10 diém cho mdi 100.000 dong chi tiéu. Can 100 diém dé doi mot ly
ca phé gia 45.000 dong, va chi d6i duge & quan. Chi Lan Anh bao Khang 1an luot hoi ba
cau rdi tinh mirc hoan cua quan.

Data: the shop gives 10 points for every 100,000 dong spent. It takes 100 points to redeem one

45,000 dong coffee, and points can only be redeemed at the shop. Ms Lan Anh tells Khang to ask
three questions in turn and then work out the shop's rebate.

1. Hoi: diém c6 1a don vi tinh toan khong? Gia ly ca phé ghi bang dong, con diém chi la
s6 quan ty dat dé doi qua. Cau tra 10i 1a khong.
Ask: are points a unit of account? The coffee price is written in dong, while points are a
number the shop made up for rewards. The answer is no.

2. Hoéi: diém c6 1a phuong tién trao d6i khong? Chi quan Gié Nam nhan, va chi dé doi ca
phé. Cau tra 101 1a khong.
Ask: are points a medium of exchange? Only the Gio Nam shop accepts them, and only for
coffee. The answer is no.

3. Hoi: diém co luu giir gia tri khong? Co, nhung quan d6i quy tic doi diém lic nao
cling duoc. Cau tra 10i 14 chi mot phan.
Ask: do points store value? They do, but the shop can change the redemption rules at any
time. The answer is only partly.
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4. Tinh mirc hoan: chi 1.000.000 dong thi dugc 10 x 10 = 100 diém, du d6i mot ly
45.000 ¢dng. Mirc hoan 13 45.000 + 1.000.000 = 4,5%.

Work out the rebate: spending 1,000,000 dong earns 10 x 10 = 100 points, enough for one
45,000 dong coffee. The rebate is 45,000 + 1,000,000 = 4.5%.

5. Poc két qua: diém thudng truot hai trong ba phép thir, nén dé 1a cong cu khuyén mai
hoan 4,5%, khong phai tién.
Read the result: the points fail two of the three tests, so they are a promotion tool returning
4.5%, not money.

1.2. Ba nén ting niém tin: tinh duy nhat, tinh co giin, tinh toan ven - 1.2.

Three foundations of trust: singleness, elasticity and integrity

Diéu kién dau tién 13 ca xa hoi ghi gia bang mot thudc chung. O Viét Nam, thude d6 1a
ddng. Gia sir quan ghi gia bang dong, sain Cho Qué ghi bang xu riéng, con ban cing
phong tinh bang chi vang. Mdi 1an mua ban, ban phai d6i qua doi lai va mat cong so
sanh.

The first condition is that the whole society writes prices with one common ruler. In Vietnam that
ruler is the dong. Suppose the shop prices in dong, the Cho Qué marketplace prices in its own
tokens, and your flatmate counts in gold taels. Every purchase would force you to convert back
and forth and compare.

Diéu kién thr hai 14 tinh duy nhét (singleness). Moi khoan tién ghi bang cing mot don vi
phai d6i dugc ngang gia véi tién clia ngan hang trung wong (NHTW, central bank; ¢ Viét
Nam 1a Ngan hang Nha nudc, NHNN), ké ca Itc thi truong cing thang. Mot triéu dong
trong tai khoan ngan hang, mot triéu dong trong vi dién tir va mot triéu dong tién mit co
gi4 tri thanh toan nhu nhau. Vi vay ngudi ban nhan tién ma khong can hoi no dén tir dau.

The second condition is singleness. Every amount written in the same unit must be exchangeable
at par with the money of the central bank (NHTW in Vietnamese, in Vietnam, the State Bank,
NHNN), even when markets are under stress. One million dong in a bank account, one million

dong in an e-wallet and one million dong in cash have the same payment value. So the seller
takes the money without asking where it came from.

Bai miu 2: léch gia 1% thiét bao nhiéu? — Worked example 2: what does a 1% departure
from par cost?

Dit kién: mot loai vi chi doi lai dugc 99 ddng cho mdi 100 dong ghi trong vi. San Chog
Qué nhan mot héa don 2.000.000 ddng tra bang vi d6, mdi ngay c6 500 hoa don nhu vay.
Data: one kind of wallet only redeems 99 dong for every 100 dong shown in the wallet. The Cho

Qué marketplace receives a 2,000,000 dong invoice paid with that wallet, and 500 such invoices
arrive every day.

1. Tinh ty 18 1éch: 100 — 99 = 1 d6ng trén mdi 100 ddng, tic 1%.
Work out the shortfall: 100 — 99 = I dong per 100 dong, which is 1%.

2. Tinh thiét cho mot hda don: 2.000.000 x 1% = 20.000 dé)ng.
Work out the loss on one invoice: 2,000,000 x 1% = 20,000 dong.
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3. Nhan véi s6 héa don: 20.000 x 500 = 10.000.000 dong mdi ngay.
Multiply by the number of invoices: 20,000 x 500 = 10,000,000 dong per day.

4. Poc két qua: san mat 10 triéu dong mdi ngay néu nhan loai vi nay nhu tién that. Vi
thé nguoi ban s& bat du soi ting loai tién, va d6 chinh 13 diéu tinh duy nhat giap
tranh.

Read the result: the marketplace loses 10 million dong a day if it accepts this wallet as real
money. So sellers would start inspecting every kind of money, which is exactly what
singleness spares them.

Piéu kién thtr ba 14 tinh co gidn (elasticity) ctia thanh khoan, nghia 1a lugng tién dung dé
thanh toan phai ting giam theo nhu cau. Pau thang, hang nghin cong ty cing tra luong,
va cac ngan hang can thém tién & NHTW trong vai gio. Néu ngudn dé cimg nhéc, 1énh
thanh toan bi ket va mot khé khin tam thoi c6 thé thanh v ng that. NHTW tranh viée
nay bang cach cho ngan hang vay trong ngay dé thanh toan va sin sang hd tro lic cing
thang. Mot ting dudi, ngan hang thuong mai ciing co gidn bang han mic tin dung va viéc
tao tién giri khi cho vay.

The third condition is the elasticity of liquidity: the amount of money available for payments
must expand and shrink with demand. At the start of the month thousands of companies pay
salaries, and banks need extra funds at the central bank for a few hours. If that supply were
rigid, payment orders would jam and a temporary difficulty could turn into a real default. The
central bank avoids this by lending banks money within the day for settlement and by standing

ready to support them under stress. One tier down, commercial banks also stretch through credit
lines and by creating deposits when they lend.

Piéu kién thr tu 13 tinh toan ven (integrity): hé thong phai chan duoc rira tién va tai tro
khang bd. Ngan hang 1am viéc d6 bang cach xac minh danh tinh khach (KYC, know your
customer, biét khach hang ctia ban) va theo ddi giao dich bat thuong. Thiéu diéu kién
nay, 18i lan nhanh nhu chinh cic khoan thanh toan, niém tin giam va mang ludi bi chia
nho.

The fourth condition is integrity: the system must be able to block money laundering and
terrorist financing. Banks do this by verifying customer identity (KYC, know your customer) and

watching for unusual transactions. Without it, lapses spread as fast as the payments themselves,
trust drops and the network splits up.

Khi cac diéu kién trén dung viing, hiéu img mang ludi (network effect) xuat hién. Nguoi
ban nhan tién giri vi biét nguoi ban khac ciing nhan. Nguoi mua gitr tién guri vi biét nguoi
ban nhan. Dung nhiéu din dén nhan nhiéu, nhan nhiéu lai khién d& dung hon. Chiéu
nguoc lai ciing ding: tinh duy nhét lung lay thi vong quay chay ngugc va hé théng mat
niém tin trong thoi gian ngan. Kha ning twong thich (interoperability) gitr cho vong quay
chay diing chiéu: thé va vi cia nha nay dung dugc & mdy cia nha kia, giéng 6 cam cing
chuan. Hé thng roi rac nhdt thanh khoéan trong ting vong va 1am nguoi dung nghi ngd
tinh ngang gia.

When these conditions hold, the network effect appears. Sellers accept bank deposits because

they know other sellers do. Buyers hold deposits because they know sellers accept them. More
use leads to more acceptance, and more acceptance makes use easier. The reverse also holds:
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once singleness wobbles, the loop runs backwards and the system loses trust within a short time.
Interoperability keeps the loop running the right way: one provider's cards and wallets work at
another provider's terminals, like sockets of the same standard. Fragmented systems trap
liquidity in separate loops and make users doubt par value.

Nén tang Céu héi dé kiém Ai bao dam Khi mét di

Foundation Question to ask Who stands behind it If it is lost

Tinh duy Co d0i ngang gia véitien ~ NHTW, phép luat, ngan ~ Nguoi nhan phai soi

hét NHTW khong? hang duoc gidm sat timg loai tién
) Is it exchangeable at par Central bank, law, Receivers must inspect
Singleness . . ) i
with central bank money? supervised banks every kind of money
e n \ Lénh thanh toan ket,
Luong thanh todn tang dot NHTW vay trong ngay, S e
N ., a1 : kho khin tam thoi thanh
, in ngot c6 duge dap ung ngan hang thuong mai N
Tinh co gian . vO ng
, khong? cho vay T
Elasticity o Orders jam and a
Is a sudden rise in payments  Intraday central bank
met? credit, bank lendin temporary squeeze
’ ’ & becomes default
5 chan ratién va  Ngan hang xac minh x. A
. \ C.O ¢ ? du? ¢ rua tien va g,a ang xac o Lo6i lan nhanh, niém tin
Tinh toan ven gian 14n khong? khach, co quan giam sat am
Integrity Can laundering and fraud be = Banks verifying customers, &

blocked? supervisors Lapses spread, trust falls
BIS (2026) gom ba nén tang nay lai dé 1am thudc do cho moi hinh thtc tién méi: tién
méi co gilt duoc ba nén tang khong thi moi nén tin. Ta s& ding chinh thudc d6 & cac
chuong sau khi xét stablecoin va tién s6 ngan hang trung wong.

BIS (2026) bundles these foundations into a yardstick for every new form of money: a new form
deserves trust only if it keeps all of them. You will use the same yardstick in later chapters on
stablecoins and central bank digital currency.

PHAI THUQC / MEMORISE — Tién duoc nhan nhu thanh toan cudi ciing ma khéng ai hoi
thém. Chd dya gém don vi tinh toan chung, tinh duy nhat (d6i ngang gia véi tién NHTW),
tinh co gidn (thanh khoan theo kip nhu cau) va tinh toan ven (chin rira tién).

Money is accepted as final payment with no further questions. Its support is a common unit of
account, singleness (par with central bank money), elasticity (liquidity keeps up with demand) and
integrity (blocking laundering).

LOI HAY GAP / COMMON MISTAKE — Nhim ngang gia v6i gia tri khong déi. Tinh duy
nhit néi ring mot triéu ddng & ngén hang nao ciing bang mot tridu ddng tiéen NHTW. N6
khong hira rang mot triéu dong mua duge cung luong hang sau mudi nam.

Confusing par with constant value. Singleness says one million dong at any bank equals one million
dong of central bank money. It does not promise that one million dong buys the same basket of goods
ten years later.
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1.3. Tién va ngan hang trung wong da hinh thanh nhw thé nao - 1.3. How money

and central banks came about

Hinh thirc tién dau tién 1a 10i hira. Mot gia dinh htra giao cho gia dinh khac mot it hang
vao mua sau, va khi giao xong thi ng duoc xéa. Cach nay chay tot khi moi nguoi quen
nhau. Khi x4 hoi 16n dan, ngudi la khong biét tin ai, va 161 hira dugc thay bang tién hang
héa nhu vo ¢ hay dong xu lam tir hop kim.

The first form of money was a promise. One family promised to deliver goods to another next
season, and once delivered the debt was cleared. This works while everyone knows everyone. As

societies grew, strangers did not know whom to trust, and promises gave way to commodity
money such as cowry shells or coins made of alloy.

Tiép theo 14 cac ngan hang cong ctia nhimg thanh phd budn ban 16n & chau Au. Thuong
nhan m& s6 & d0, va viéc thanh toan dién ra bang cach ghi chuyén trong s6, c6 kim loai
quy giit trong kho lam chd dya. Mot ngan hang & Amsterdam con dong vai ngudi giit cho
thi truong hoi phicu khéi sup khi niém tin lung lay. D6 1a hinh bong dau tién cia NHTW
1am nguoi cho vay cudi cung. Nhung chinh ngin hang ay d6 vi cho mot don vi lién két
vay qua nhiéu va khong c6 ngan sach nha nudc dd lung.

Next came the public banks of the great trading cities of Europe. Merchants opened accounts
there and paid by transfers in the bank's books, backed by precious metal in its vaults. One bank
in Amsterdam even stepped in to keep the market for bills of exchange from collapsing when
trust wobbled. That was the first outline of a central bank acting as lender of last resort. Yet the
same bank fell because it lent too much to an affiliated company and had no state budget behind
it.

Nudc My c6 mot thoi gian khong c6 NHTW. Nhiéu ngan hang tu ty in gidy bac, mdi loai
mot gid. Mot ngan hang ¢ Boston nhan viéc thadm dinh va bu trir cac loai giéy bac do,
tham chi dong ddu muc do 1én to cta ngan hang di pha san. Viéc lam an co 13i 16n,
chtng to day 1a nghé doc quyén ty nhién. Vé sau, Hé théng Dy tritr Lién bang dam nhan
vai tro nay, gidng dién bién & Canada va Thyy Dién.

The United States went without a central bank for a while. Many private banks printed their own
notes, each at a different value. A bank in Boston took on the job of assessing and clearing those
notes, even stamping the notes of failed banks with red ink. Its large profits showed that this is a

natural monopoly. Later the Federal Reserve System took over the role, as happened in Canada
and Sweden.

Hinh thic tién Piém yéu da 19 ra

Form of money Weakness exposed

Lo htra tra ng gifra nguoi quen

Mot . Chi chay dugc trong nhdm nho
Promises between people who know each .
One Works only in a small group
other
Hai Tién hang hoa: vo dc, dong xu hop kim Phai can do, ngudn cung theo kim loai
Two Commodity money: shells, alloy coins Needs weighing, supply follows the metal
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Hinh thic tién Piém yéu da 19 ra

Form of money Weakness exposed

MOdi to mot gia, can nguoi tham dinh

Ba Gidy bac cua nhiéu ngan hang tu
Y : ] g g Each note has its own value, needs an
Three Notes of many private banks
assessor
z Tién giri neo vao NHTW, s6 ghi dién tir A A Y
Bon £ 508 j Cac h¢ thong con roi nhau

Deposits anchored at the central bank,

Four . Systems remain separate

electronic books
Nam S6 du cap nhat tirc thi trén dién thoai Tinh tuwong thich, chi phi xuyén bién gidi
Five Balances updated instantly on a phone Interoperability, cross-border costs

M&i budc chuyén déu nham gitr ba nén tiang & muc 1.2 trong khi 1am tién nhanh, tién
hodc rong hon. Lan song sb hién nay theo cting logic: no cai tién cach ghi va chuyén tién,
chir chua tao ra mot loai tién khac vé ban chat. Trién vong cua n6 phu thudc vao viéc co
ndi duoc voi ddng tién hién hanh, dbi ngang gia véi tién NHTW va giit thanh khoan co
gian hay khong.

Each step aimed to keep the three foundations of section 1.2 while making money faster, more
convenient or wider in reach. The present digital wave follows the same logic: it improves how
money is recorded and moved, and has not created a different kind of money. Its prospects
depend on whether it connects to the existing currency, stays redeemable at par with central
bank money and keeps liquidity elastic.

1.4. Hé thong hai ting: ngin hang trung wong va ngan hang thwong mai — 7.4

The two-tier system: central bank and commercial banks

NHTW khong thé lam hét moi viéc. N6 khong mé tai khoan cho hang chuc triéu nguoi,
khong di xac minh timg khach va khong di thim dinh timg khoan vay. Vi vay hé thong
chia hai ting. Tang mot 1a NHTW: phat hanh tién mat, giit tai khoan dy trit ctia cac ngan
hang, van hanh hodc giam sat noi cic ngan hang quyét toan véi nhau. Tang hai 1a cac
ngan hang thuong mai (NHTM, commercial bank): m¢ tai khoan cho khach, cho vay,
theo doi giao dich dang ngo.

The central bank cannot do everything. It does not open accounts for tens of millions of people,
verify each customer or assess each loan. So the system has two tiers. Tier one is the central
bank: it issues cash, holds the reserve accounts of banks, and runs or oversees the place where

banks settle with each other. Tier two is the commercial banks (NHTM): they open accounts for
customers, lend, and watch for suspicious transactions.

Soi day ndi hai ting 13 tai khoan dy trit: mdi ngén hang du diéu kién c6 mot tai khoan &
NHTW. O Viét Nam, NHNN t6 chuc, quan ly va van hanh hé théng thanh toan quéc gia,
va quyét toan két qua bu trir cho cic hé thong thanh toan khac (Nghi dinh (ND)
52/2024/ND-CP, Diéu 7 khoan 1). Nguoi dan khong thiy ting mot, nhung moi chuyén
khoan gitta hai ngan hang déu két thuc & do.

The link between the tiers is the reserve account: each eligible bank holds an account at the

central bank. In Vietnam, the State Bank organises, manages and operates the national payment
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system, and settles the clearing results for other payment systems (Decree (ND) 52/2024/ND-CP,
Article 7 clause 1). Ordinary people do not see tier one, yet every transfer between two banks
ends there.

Bai miu 3: Khang chuyén 2.000.000 dong cho nguwdi ban & ngan hang khac —

Worked example 3: Khang sends 2,000,000 dong to a seller at another bank

Dir kién: Khang c6 5.000.000 ddng tién giri & Ngan hang A. Nguoi ban c¢6 1.000.000
ddng & Ngan hang B. Dy trit  NHTW 1a 50.000.000 dong ctia A va 30.000.000 dong cta
B.

Data: Khang has 5,000,000 dong of deposits at Bank A. The seller has 1,000,000 dong at Bank
B. Reserves at the central bank are 50,000,000 dong for A and 30,000,000 dong for B.

1. Khang ra 1énh tra 2.000.000 dong cho nguoi ban trén tng dung ctia Ngan hang A.
Khang orders a 2,000,000 dong payment to the seller in Bank A's app.

2. Ngén hang A kiém sb du rdi trir tién giri cia Khang: 5.000.000 — 2.000.000 =
3.000.000 dong.

Bank A checks the balance and debits Khang's deposit: 5,000,000 — 2,000,000 = 3,000,000
dong.

3. Lénh di qua hé thong bu trir dén Ngan hang B, roi quyét toan & NHTW: du trit cia A
giam con 50.000.000 — 2.000.000 = 48.000.000 ddng, dy trir ciia B ting 1én
30.000.000 + 2.000.000 = 32.000.000 dong.

The order passes through the clearing system to Bank B, then settles at the central bank: A's
reserve falls to 50,000,000 — 2,000,000 = 48,000,000 dong and B's reserve rises to
30,000,000 + 2,000,000 = 32,000,000 dong.

4. Ngan hang B ghi ¢6 cho ngudi ban: 1.000.000 + 2.000.000 = 3.000.000 dong.
Bank B credits the seller: 1,000,000 + 2,000,000 = 3,000,000 dong.

5. Poc két qua: tong tién giri van 1a 6.000.000 dong va tong du trit van 1a 80.000.000
dong. Tién chi d6i chii, khong sinh ra hay mat di.
Read the result: total deposits are still 6,000,000 dong and total reserves are still
80,000,000 dong. Money only changed hands, none was created or lost.

Muc Truée Sau
Item Before After

Tién giri ciia Khang tai A

Khang's deposit at A 5.000.000 3.000.000
Tién gtri cua.nguo’l ban tai B 1.000.000 3.000.000
Seller's deposit at B

Du rir cua A tai NHTW 50.000.000 48.000.000
A's reserve at the central bank

Du rir cua B tal NHTW 30.000.000 32.000.000

B's reserve at the central bank
Hé thong hai tang chay t6t nhung con ma sat. Moi ngan hang giit co s& dit liéu riéng, nén

dir liéu bi chia cat va kho ty dong hoa. Chudi thong diép, bu trir va quyét toan di tuan tu
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va phai d6i soat lap lai. Mot trung gian 16n c6 thé thanh diém 15i duy nhét. Qua bién gidi,
mui gid va quy tic khac nhau 1am moi thr cham thém. Cong nghé s6 cai phan tan va
token hoa (tokenisation, biéu dién quyén doi ng dudi dang sb trén so cai 1ap trinh duoc)
nhim vao nhitng ma sat ndy, va ban s& gip ching & cac chuong sau.

The two-tier system works well but still has friction. Each bank keeps its own database, so data
is split up and hard to automate. Messaging, clearing and settlement run in sequence and need
repeated reconciliation. One large intermediary can become a single point of failure. Across
borders, different time zones and rules slow everything further. Distributed ledger technology
and tokenisation (representing claims as digital records on a programmable ledger) target these
frictions, and you will meet them in later chapters.

Du trir ngan hang tra sau = Du trit trwedc — SO tién; Dw trir ngdn hang nhin sau
= Duw trit trwede + S6 tién (1.1)

Y Dy trir trede quyét toan = I D trir sau quyét todn (1.2)

Tang 1: ngan hang trung wong
gitr tai khoan du trir ciia cac ngan hang

o du trir
duy trir —2 tru;uI o I+2 triéu

Tang 2 Tang 2
Ngén hang A - Ngan hang B
énh tra 2 triéu

Khang Nguoi ban
(khach cua A) (khach cua B)

Hinh 1.1. Nhin tir duéi 1én: Khang ra 1énh (1) cho Ngan hang A, hai ngan hang trao doi 1énh (2),
du trir ciia A giam va cta B ting ¢ tAng mot (3), réi ngudi ban duoc ghi co (4).
Figure 1.1. Read from the bottom up: Khang gives the order (1) to Bank A, the two banks exchange the
order (2), A's reserve falls and B's rises at tier one (3), then the seller is credited (4).

1.5. Cac dang tién va tién dién tir theo Nghi dinh 52 — 1.5. Forms of money and e-

money under Decree 52

Pdng tién ban ding hang ngay that ra 13 sau thit khac nhau, tiry ai phat hanh va ai chiu rai
ro. Tién mit (cash) 1a tién cia NHTW. Tién gui (deposit) 12 sé du ban c6 & ngan hang
thuong mai, tic mot khoan ngan hang no ban. Tién dién tir (e-money) 14 s6 du vi hay thé
tra trudc. Tién s6 ngan hang trung wong (CBDC, central bank digital currency) 1a dang s
ctia tién NHTW. Stablecoin 14 loai token do tu nhan phat hanh trén chudi cong khai, tim
cach giit gia 6n dinh so voi mot dong tién. Tai san ma hoa (crypto-asset) 13 tai san dir liéu
sd tao va xac thuc bang cong nghé ma hoa.
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The money you use every day is six different things, depending on who issues it and who carries
the risk. Cash is central bank money. A deposit is the balance you hold at a commercial bank, a
sum the bank owes you. E-money is the balance of a wallet or prepaid card. Central bank digital
currency (CBDC) is a digital form of central bank money. A stablecoin is a token issued by a
private party on a public chain that tries to hold a steady value against a currency. A crypto-
asset is a digital data asset created and verified with cryptographic technology.

Dang tién

Ai phat hanh

Form Issuer

Tién mat NHNN

Cash State Bank
A . Ngan han

Deposit gma

Commercial bank

Ngan hang, to
churc trung gian
thanh toan co

Tién dién tu )
phep

E-money
Banks and licensed
payment
intermediaries
Tién sb
NHTW NHTW
(CBDC) Central bank
CBDC
T chire tu nhan,
. trén chudi con
Stablecoin Khai £
Stablecoin al
Private party on a
public chain
Taisanmd  Nhiéu bén,
hoéa khac thuong an danh
Other crypto-  Many parties, often
assets anonymous

Phwong tién thanh toan hop
phap 6 Viét Nam?

Legal payment instrument in
Vietham?

Co: tién giéy, tién kim loai do
NHNN phat hanh (Luat NHNN,
Diéu 17 khoan 2)

Yes: notes and coins issued by the
State Bank (Law on the State Bank,
Article 17 clause 2)

Dung thanh toan qua tai khoan
bang cac phuong tién ¢ Diéu 3
khoan 10

Used through payment instruments
in Article 3 clause 10

Cé: vi dién tur, thé tra trude thudc
phuong tién thanh toan

Yes: e-wallets and prepaid cards
are payment instruments

Tuy quy dinh cu thé cia NHNN
Depends on State Bank rules

Khoéng: thuc tai san ma hoa,
khong nam trong Diéu 3 khoan
10

No: a crypto-asset, outside Article 3
clause 10

Khong: khong nam trong Diéu 3
khoan 10
No: outside Article 3 clause 10

Rii ro chinh
Main risk

Mét, gia, khoé truy vét
Loss, forgery, hard to trace

Ngan hang mat kha ning
tra
Bank unable to pay

T4 chirc phat hanh khong
du tién dbi tmg
Issuer lacks backing funds

Thiét ké, bao mat, quyén
riéng tu
Design, security, privacy

Du trit khong du, 1éch
gi4, khong c6 bao hiém
tién guri

Short reserves, loss of par,
no deposit insurance

Gié bién dong manh, lira
déo, mat khoa

Sharp price swings, scams,
lost keys

Bang cho thdy hai nhom. Ba dang dau 13 phuong tién thanh toan hop phap ¢ Viét Nam.
Stablecoin va tai san ma hoa khac khong c6 tén trong danh sach & NP 52 Diéu 3 khoan
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10, va theo khoan 11 phuong tién khong thudc khoan 10 1a phuong tién thanh toan khong
hop phap. Luat Cong nghiép cong nghé s6 xép tai san ma héa vao nhom tai san sd, nén
n6 van co thé 1 tai san dé dau tu theo quy dinh. Nghi quyét 05/2025/NQ-CP thi diém thi
truong tai san ma hoa chi néi vé cach t6 chirc thi truong. Danh sach phwong tién thanh
toan van la Diéu 3 khoan 10 ctia ND 52.

The table shows two groups. The first three forms are legal payment instruments in Vietnam.
Stablecoins and other crypto-assets are not named in the list in Decree 52, Article 3 clause 10,
and under clause 11 an instrument outside clause 10 is an illegal payment instrument. The Law
on the Digital Technology Industry places crypto-assets among digital assets, so they can still be
assets held as investments under the rules. Resolution 05/2025/NQ-CP on the pilot crypto-asset

market only covers how the market is organised. The list of payment instruments remains Article
3 clause 10 of Decree 52.

Tir "tién dién tir" hay gdy nham nhéat. Nghi dinh 52, Piéu 3 khoan 12 dinh nghia: "Tién
dién tir 1a gid trj tién Viét Nam dong luu trit trén cac phuong tién dién tir duoc cung mg
trén co s¢ d6i ung véi s6 tién duge khach hang tra trude cho ngan hang, chi nhanh ngén
hang nudc ngoai, to chic cung tng dich vu trung gian thanh toan cung ung dich vu vi
dién tir." Hiéu don gian, d6 1a s6 du vi ctia ban. N6 khong phai tién ma hoa (crypto).

The term e-money causes the most confusion. Decree 52, Article 3 clause 12 defines it, in the
Vietnamese original, as the value of Vietnamese dong stored on electronic means, issued against

money the customer pays in advance to a bank, a foreign bank branch or a payment
intermediary providing e-wallet services. In plain words, it is your wallet balance. It is not

crypto.

Bai miu 4: ba ciu héi kiém mot thi ¢6 12 tién dién tir Khong — Worked example 4:
three questions to test whether something is e-money

Dir kién: Khang c6 ba thtr trong dién thoai. S6 du 300.000 déng & vi Phu Sa Pay, nap
bang tién trong tai khoan. Mot token ABC mua trén san nudc ngoai. Mot stablecoin neo
theo d6 la My.

Data: Khang has three items on his phone. A 300,000 dong balance in the Phu Sa Pay wallet,

topped up from his bank account. An ABC token bought on a foreign exchange. A stablecoin
pegged to the US dollar.

1. Cau héi a: gi tri c6 tinh bang tién Viét Nam dong khong? Vi: c6. Token ABC:
khong, tinh theo don vi riéng. Stablecoin: khong, tinh bang d6 la.
Question a: is the value in Vietnamese dong? Wallet: yes. ABC token: no, it has its own unit.
Stablecoin: no, it is in dollars.

2. Cau hoi b: c6 luu trén phuong tién dién tir khong? Ca ba déu co.
Question b: is it stored on an electronic means? All three are.
3. Cau hoi c: c6 doi img vai tién khéch tra trude cho ngén hang hay t6 churc cung g vi
khong? Vi: c6, Khang da nap 300.000 dong. Hai thir con lai: khong.
Question c: does it stand against money the customer paid in advance to a bank or wallet
provider? Wallet: yes, Khang topped up 300,000 dong. The other two: no.
4. Boc keét qua: chi so du vi dat ca ba cau nén 1a tién dién tu. Token va stablecoin truot
cau a va ¢ nén la tai sdn ma hoa.
Tai li€u nay duogc bién soan boi doi ngli ciia website: https://tailieuso.vin
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Read the result: only the wallet balance passes all three questions, so it is e-money. The
token and the stablecoin fail a and c, so they are crypto-assets.

Tiéu chi Tién dién tir Tién mi héa
Criterion E-money Crypto-assets
Don vi Dong Viét Nam Don vi riéng cua tirng mang
Unit Viethamese dong Each network's own unit
Tien khach tra trude, gitt o tai Khong c6 hodc tuy du trlr cua
Doi ing khoan dam bao nguoi phat hanh
Backing Customer prepayment held in a None, or depends on the issuer's
backing account reserves

Ngan hang, to chirc dugc cap
phép

Bank or licensed provider

Nguoi chiu trach nhiém
Responsible party

Thuong khong 1o

Often unclear

Phuong tién thanh toa
’ hg ién thanh toan Khong
op phap . Yes No

Legal payment instrument
Bay gid ta xem mdt thang chi tiéu cua Khang dé thay mdi dang tién chiém bao nhiéu.
Khang ghi lai tAm khoén.
Now look at one month of Khang's spending to see how much each form accounts for. Khang
notes eight items.

S6 Khoan chi S6 tién (dong) Dang tién

No. Item Amount (dong) Form

1 Bira sang ¢ cho 40.000 Tién mat
Breakfast at the market Cash

) Cg’phe Gi6 Nam 55.000 Tien dién tu
Gio Nam coffee E-money

3 Tién tro 2.500.000 Tién gul
Room rent Deposit
Sach Tién gui

4 180.000
Books Deposit
Gtii xe Tién mat

> Parking 5:000 Cash

6 Mua treP Cho Qué 320.000 Tien dién tu
Cho Qué purchase E-money

7 Tién ql?n 410.000 Tién gul
Electricity Deposit
Tra sita Tién dién tir

45. ’
. Milk tea LY E-money
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1. Cong theo ting dang: tién mat 40.000 + 5.000 = 45.000 dong; tién dién tir 55.000 +
320.000 + 45.000 = 420.000 dong; tién giri 2.500.000 + 180.000 + 410.000 =
3.090.000 dong.

Add by form: cash 40,000 + 5,000 = 45,000 dong, e-money 55,000 + 320,000 + 45,000 =
420,000 dong; deposits 2,500,000 + 180,000 + 410,000 = 3,090,000 dong.

2. Cong tat ca: 45.000 + 420.000 + 3.090.000 = 3.555.000 dong.
Add everything: 45,000 + 420,000 + 3,090,000 = 3,555,000 dong.

3. Chia timg dang cho tong roi nhan 100: tién mat 45.000 + 3.555.000 =~ 1,3%; tién dién
tr 420.000 + 3.555.000 =~ 11,8%; tién gtri 3.090.000 + 3.555.000 =~ 86,9%.
Divide each form by the total and multiply by 100: cash 45,000 + 3,555,000 = 1.3%; e-
money 420,000 + 3,555,000 = 11.8%, deposits 3,090,000 + 3,555,000 = 86.9%.

4. ém theo s6 lan: 6 trong 8 khoan khong dung tién mit, tic 75%.
Count by number of payments. 6 of the 8 items are not cash, which is 75%.

Ty trong dang k (%) = (2 gia tri dang k =+ X gia tri moi dang) * 100 (1.3)

Hai cach dém cho hai burc tranh. Theo sb 1an, tién mat chiém 2 trén 8 khoan, tirc mot
phan tu. Theo gia tri, n6 chi con 1,3%, vi khoan 16n nhur tién tro di qua tai khoan. Khi bao
c40, ban phai n6i rd minh dém theo s6 1an hay theo gia tri.

The two ways of counting give two pictures. By number of payments, cash is 2 of 8 items, a

quarter. By value it falls to 1.3%, because large items such as rent go through the account. When
you report, you must say whether you counted by number or by value.

Ngén hang trung wong Ngan hang, 6 chirc Té chirc tw nhan,
phat hanh ¢6 gifty phép phat hanh trén chudi cong khai
Tién mat . Tié.n gifi Stablecoin
: & ngan hang

I
r I . N
I Tiénso ngn hang Tién dién ti Tai san
: trung wong (CBDC) | (vi, thé tra trudc) ma hoa khac
e |
thudc cac phuong tién thanh toan khong thudc danh sach
& Diéu 3 khoan 10 Nghi dinh 52 phuong tién thanh toan
nét dut: tay quy dinh cia NHNN

Hinh 1.2. Ba cot 1a ba nhém nguoi phat hanh. Hop xanh 14 cac dang nam trong danh sach
phuong tién thanh toan, hop d6 1a cac dang ndm ngoai danh sach, hop nét dut 1a dang chd quy
dinh.

Figure 1.2. The three columns are three groups of issuers. Blue boxes are forms inside the list of payment
instruments, red boxes are forms outside it, and the dashed box is a form awaiting rules.
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LOI HAY GAP / COMMON MISTAKE — Nhim tién dién tir v&i tién ma hoa. S6 du vi Phu
Sa Pay 14 tién dong ddi ing véi tién khach nap, con token trén chudi cong khai thi khong. Tén
goi gidng nhau nhung phap luat Viét Nam xép hai thir vao hai nhom khac han nhau.

Confusing e-money with crypto. A Phu Sa Pay wallet balance is dong backed by the customer's top-
up, while a token on a public chain is not. The names look alike, but Vietnamese law puts them in two
different groups.

1.6. Thanh toan dién tir va cac bén tham gia — 1.6. Electronic payments and the

parties involved

Ban quét m3 QR (quick response code, ma phan hoi nhanh) ¢ quiy Gié Nam, va ba gidy
sau dién thoai bdo da thanh toan. Do 1a thanh toan dién tir (electronic payment): gia tri
tién chuyén tir nguoi tra sang ngudi nhan bang thong diép dién tir, khong ai trao tay tién
mat. Phia sau ba gidy ay c6 nhiéu bén cing lam viéc.

You scan a QR code (quick response code) at the Gio Nam counter, and three seconds later the
phone says paid. That is an electronic payment: value moves from payer to payee by electronic

message, with no cash changing hands. Behind those three seconds, several parties work
together.

* Nguoi tra (payer) la Khang, nguoi ra 1€nh. Ngudi nhan (payee) 1a quan Gié Nam,
nguoi dugc tra.
The payer is Khang, who gives the order. The payee is the Gio Nam shop, which gets paid.

« Ngan hang hodc vi bén tra giir tién cia Khang va trir tién khi c6 1énh. Ngan hang hodc
vi bén nhan giir tién ctia quan va ghi co khi tién vé.
The payer's bank or wallet holds Khang's money and debits it when an order arrives. The
payee's bank or wallet holds the shop's money and credits it when funds arrive.

« Trung gian thanh toan (payment intermediary) ndi cdc bén véi nhau. Vi du cong thanh
toan nhan 1énh tir trang ban hang réi chuyén cho ngan hang.

A payment intermediary links the parties. A payment gateway, for example, takes the order
from a shop's website and passes it to the bank.

« Hé thdng chuyén mach, bu trir va quyét toan lo phan con lai. Chuyén mach (switching)
chon duong di dé 1énh dén ding ngan hang. Bu trir (clearing) tinh xem cac bén no
nhau nhiing gi. Quyét toan (settlement) chuyén tién that dé tra phan chénh léch.

The switching, clearing and settlement system handles the rest. Switching picks the route so
the order reaches the right bank. Clearing works out what the parties owe each other.
Settlement moves the real money that pays the difference.

Bu trir giéng cudi budi cho. Cac sap ngdi lai tinh ai no ai, rdi chi tra phan chénh. Nghi
dinh 52, Piéu 3 khoan 19 mé ta hé théng thanh toan gdm quy dinh, phuong tién, quy
trinh, thi tuc va ha tang k¥ thuat dé x 1y, chuyén mach, bu trir va quyét toan giao dich.

Clearing is like the end of a market day. The stalls sit down, work out who owes whom, and pay
only the difference. Decree 52, Article 3 clause 19 describes a payment system as the rules,

instruments, procedures and technical infrastructure for processing, switching, clearing and
settling transactions.
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Bai miu 5: bu trir rong giita hai ngan hang — Worked example 5: net clearing between
two banks

Dir kién: trong mot ngay, khach cua Ngan hang A tra cho khach ciia Ngan hang B tong
cong 180 triéu dong. Khach ciia B tra cho khach ciia A tong cong 150 triéu dong.

Data: during one day, customers of Bank A pay customers of Bank B 180 million dong in total.
Customers of B pay customers of A 150 million dong in total.

1. Téng A phai tra B: 180 triéu dong.
Total A must pay B: 180 million dong.

2. Tong A phai nhan tir B: 150 triéu dong.
Total A must receive from B: 150 million dong.

3. Vi thé rong cia A = 180 — 150 = 30 triéu déng, ddu duong nghia 1a A phai tra.
A's net position = 180 — 150 = 30 million dong, and a positive sign means A pays.

4. Poc két qua: Ngan hang A chi phai chuyén 30 triéu dong thay vi 180 triéu dong.
Ngan hang B khong phai chuyén gi.
Read the result: Bank A only has to send 30 million dong instead of 180 million dong. Bank
B sends nothing.

Vi thé rong cia A = X A phdi trd — X A phai nhin (1.4)
Nam budc ctia mdi 1an quét ma khép v6i ndm mili tén ¢ hinh. Bude 1: Khang quét ma,
mg dung 1ap 1énh tra 45.000 ddng va glri vao cong thanh toan. Budc 2: cong chuyén 1énh
dén ngan hang hodc vi bén trd. Budc 3: bén tra kiém sd du, trir tién va gui 1énh vao hé
thong bu trir. Budc 4: hé thong bu trir rdi quyét toan, dua két qua dén bén nhan. Budc 5:
bén nhén ghi ¢6 cho quan Gié Nam va bao cho quan. Chuong sau s& mo xé ting budc.
The five steps of each scan match the five arrows in the figure. Step 1: Khang scans the code, the
app builds an order for 45,000 dong and sends it to the payment gateway. Step 2: the gateway
passes the order to the payer's bank or wallet. Step 3: the payer's side checks the balance, debits
the money and sends the order into the clearing system. Step 4. the clearing system clears and

then settles, passing the result to the payee's side. Step 5: the payee's side credits the Gio Nam
shop and tells it. The next chapter takes each step apart.
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Nguoi tra 5 Cbdng thanh toén Ngén hang hodc
(Khang) (trung gian) > vi bén tra
Hé théng chuyén mach,
b trir, quyét toan
Nguoi nhan Ngén hang hoac
(Gi6 Nam) vi bén nhan
bao c6 cho nguoi nhan

Hinh 1.3. Di theo s6 tir 1 dén 5: 1énh tir nguoi tra qua cong thanh toan dén ngan hang bén tra (1,
2), vao hé thong bu trir va quyét toan (3), sang ngan hang bén nhan (4), roi vé ngudi nhén (5).
Figure 1.3. Follow the numbers I to 5: the order goes from the payer through the gateway to the payer's
bank (1, 2), into the clearing and settlement system (3), on to the payee's bank (4), and back to the payee

(5).

1.7. Thanh toan qua tai khoan, khong qua tai khoan va phwong tién thanh

toan — 1.7. Payments through an account, without an account, and payment instruments

Nghi dinh 52, Piéu 3 chia dich vy thanh toan khong dung tién mit 1am hai loai (khoan 1).
Loai thir nhat 1a dich vu qua tai khoan thanh toan cua khach hang: cung mg phuong tién
thanh todn, thuc hién séc, I¢nh chi, ity nhi€m chi, nh¢ thu, iy nhi€m thu, thé ngan hang,
chuyén tién, thu ho, chi ho va cac dich vu khac théng qua tai khoan (khoan 2). Loai thir
hai l1a dich vu khong qua tai khodan, tirc giao dich thanh todn khong di qua tai khodn thanh
toan cua khach hang (khoan 3).

Decree 52, Article 3 splits cashless payment services into two kinds (clause 1). The first is
services through the customer's payment account: supplying payment instruments and carrying
out cheques, payment orders, collection orders, bank cards, money transfers and collecting or
paying on behalf of others through the account (clause 2). The second is services without an
account, meaning payment transactions that do not pass through the customer's payment
account (clause 3).

Vi du doi thuong: ban chuyén tién tir tai khoan ctia minh 13 thanh toan qua tai khoan. Ban
mang tién mit ra quay, nho ngan hang chuyén cho ngudi nha & tinh khac ma khong mé
tai khodn, 1a thanh toan khong qua tai khoan.

An everyday example: sending money from your own account is a payment through an account.

Taking cash to the counter and asking the bank to send it to a relative in another province
without opening an account is a payment without an account.

Phuong tién thanh toan khong dung tién mit theo khoan 10 gém séc, Iénh chi, Gy nhi¢m

chi, nho thu, Gty nhiém thu, thé ngan hang (ghi no, tin dung, tra trudc), vi dién tr va cac
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phuong tién khac theo quy dinh cia NHNN. Khoan 11 goi phuong tién khong thuc
khoan 10 la phuong tién thanh toan khong hop phap.

Cashless payment instruments under clause 10 include cheques, payment orders, collection
orders, bank cards (debit, credit, prepaid), e-wallets and other instruments set by the State Bank.

Clause 11 calls an instrument outside clause 10 an illegal payment instrument.

Phwong tién

Instrument

N6i bang 10i thwong
In plain words

Séc
Cheque
Uy nhiém chi

Payment order

T& 1énh bao ngan hang tra mot khoan tién cho ngudi cim séc
A written order telling a bank to pay a sum to the holder

Chi tai khoan bao ngan hang ctia minh trich tién tra cho nguoi thy hudng
The account holder tells their bank to pay a beneficiary from the account

Ngudi thy huong 1ap 1énh thu, ngan hang ctia ngudi tra trich tién khi nguoi

Uy nhié¢m thu tra dong ¥

Collection order The beneficiary issues the collection and the payer's bank debits it once the payer
agrees

Nho thu Ngudi nhan nho ngan hang cua minh di thu hd tir nguoi tra

Collection The payee asks their bank to collect from the payer on their behalf
Ghi ng trir ngay tién trong tai khoan, tin dung dung tién ngén hang ting

Thé ngan hang trudc, tra trude dung s6 du nap sin

Bank card Debit takes money from the account at once, credit uses money the bank advances,
prepaid uses a loaded balance

Vi dién tir S6 du tién dién tir trén ing dung

E-wallet An e-money balance in an app

LOI HAY GAP / COMMON MISTAKE — Cho ring cai gi thanh toan duoc ciing 13 phuong
tién thanh toan hop phap. Khach c6 thé dong y nhan mot loai token, nhung & Viét Nam danh
sach phuong tién thanh toan 1a Diéu 3 khoan 10 ciia ND 52. Thtr nam ngoai danh sach khong
thanh hop phép chi vi hai bén thoa thuan.

Assuming anything that can settle a debt is a legal payment instrument. A customer may agree to
accept a token, but in Vietnam the list of payment instruments is Article 3 clause 10 of Decree 52.
Something outside the list does not become legal just because two parties agree.

1.8. Xu hwéng: tai khoin va thanh toan so trén thé giéi va ¢ Viét Nam - 1.8.

Trends: accounts and digital payments worldwide and in Vietnam

Mudn biét thanh toan dién tir da di t6i dau, ta can s6 do. Ngan hang Thé gi6i khao sat
nguoi trudng thanh nhiéu nude vé chuyén tién bac, va két qua goi la Global Findex, co so
dir liéu vé tai chinh toan dién (financial inclusion), nghia 13 moi nguoi, ké ca nguoi
ngheo, tiép can duoc dich vu tai chinh phu hop. S6 & ddy ldy tir ban Global Findex 2025,
do nam 2024.

To see how far electronic payments have come, we need measurements. The World Bank surveys
adults in many countries about their money, and the result is called the Global Findex, a
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database on financial inclusion, meaning that everyone, the poor included, can reach suitable
financial services. The figures here come from the Global Findex 2025, measured in 2024.

Tai khoan dugc hiéu rong: tai khoan & ngan hang hodc to chic twong ty nhu quy tin
dung, td chuc tai chinh vi mé, buu dién, hoic & nha cung cép tién di dong (mobile
money), va chu tai khoan it nhat giit dugc tién, giri va nhan thanh toan (Global Findex
2025, Hop 2.1.1). Tién di dong 1a dich vu tai khoan chay qua di¢n thoai, thuong do cong
ty vién thong hodc cong ty cong nghé tai chinh cung cap, khéng can ngan hang.

An account is defined broadly: an account at a bank or similar institution such as a credit union,
microfinance institution or post office, or with a mobile money provider, where the owner can at
least store money and send and receive payments (Global Findex 2025, Box 2.1.1). Mobile

money is an account service run through a phone, usually offered by a telecom or fintech
company, without needing a bank.

Trén thé gidi, 79% ngudi truong thanh cé tai khoan nim 2024, ting tir 51% nam 2011,
trc thém 28 diém phan trim. Khoang mot nira sb tai khoan dung dugc bang dién thoai
hozc thé. Van con 1,3 ty ngudi chua co tai khoan (Global Findex 2025). O cac nén kinh
té thu nhap thap va trung binh, 75% nguoi 16m c6 tai khoan, va 61% (82% sb chu tai
khoan) da gri hodc nhan it nhat mot khoan thanh toan sb trong nam, ting 27 diém phan
traim so véi nam 2014. Thanh toan s6 13 dich vu tai chinh chinh thirc phd bién nhat, gap
d6i s6 nguoi tiét kiém chinh thirc va gap ba sd ngudi vay chinh thirc (Global Findex
2025).

Worldwide, 79% of adults had an account in 2024, up from 51% in 2011, an extra 28 percentage
points. About half of the accounts can be used with a phone or a card. Some 1.3 billion adults
still have no account (Global Findex 2025). In low- and middle-income economies, 75% of
adults have an account, and 61% (82% of account owners) made or received at least one digital
payment during the year, 27 percentage points more than in 2014. Digital payments are the most
common formal financial service, used by twice as many adults as save formally and three times
as many as borrow formally (Global Findex 2025).

Mirc nay khac nhau gitra cac nude: tir 15% & Niger dén toan bo ngudi truong thanh & cac
nudc thu nhap cao nhu Canada, Nhat Ban va Ha Lan. Nhom thu nhap cao da 1én 95%,
con nhom thu nhap thap va trung binh di tir 42% nam 2011 1én 75% niam 2024. C6 86%
nguoi 16n trén thé gidi so hitu dién thoai di dong. Tién di dong dong gbp phan 16n vao
murc ting. O chau Phi can Sahara, 40% ngudi 16n c6 tai khoan tién di dong nam 2024,
tang tu 27% nam 2021. Khoang cach gidi ciing thu hep: chénh léch ty 1€ c6 tai khoan
giita nam va nit toan cau 12 4 diém phan tram (Global Findex 2025).

The level differs between countries. from 15% in Niger to every adult in high-income economies
such as Canada, Japan and the Netherlands. High-income economies have reached 95%, while
low- and middle-income economies went from 42% in 2011 to 75% in 2024. Worldwide, 86% of
adults own a mobile phone. Mobile money has contributed much of the rise. In Sub-Saharan
Africa, 40% of adults had a mobile money account in 2024, up from 27% in 2021. The gender
gap has narrowed too: the difference between men and women in account ownership is 4
percentage points globally (Global Findex 2025).
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Mot luu y vé chir nghia. Ty 1& 71% va 79% chénh nhau 8 diém phan trim (percentage
point), khong phai 8%. Piém phan trim 13 hiéu cta hai ty 1&. Con ndi 8% tic 13 so véi
chinh con sé gdc, mot phép tinh khac han.

A word on wording. The rates 71% and 79% differ by 8 percentage points, not by 8%. A
percentage point is the difference between two rates. Saying 8% would compare against the base
figure itself, a different calculation.

So voi ¢o6 tai khoan
Chi s6, ngudi tir 15 tudi, nim 2024 Viét Nam (%) (diém)

Indicator, adults aged 15 and over, 2024 Vietnam (%) Against having an account
(points)

S¢ hitu dién thoai di dong

+2

Owning a mobile phone o8 !
Dung internet trong 3 thang qua 28 117
Using the internet in the past 3 months
C6 tai khod

O ?.1 oan 71 0
Having an account
Thuc hién hodc nhan thanh toan sd 62 9
Making or receiving a digital payment
Tlet. k1¢m chinh thirc 45 Y
Saving formally
Vay chinh thur

ay chin C 2 63

Borrowing formally

Béang léy tor Bang B.1 cua Global Findex 2025, khao sat mat ddi mat 1.000 nguodi & Viét
Nam tir 23/6 dén 31/8/2024. Con sd dang chu v 13 hai dau: gan nhu ai ciing c6 dién thoai
(98%), nhung chi 8% vay chinh thirc. Khoang tréng giita dién thoai va tai khoan (27
diém) 1a chd cac nha cung cp vi c6 thé lam viéc.

The table comes from Table B.1 of the Global Findex 2025, a face-to-face survey of 1,000 people
in Vietnam from 23 June to 31 August 2024. The two ends stand out: almost everyone has a
phone (98%), yet only 8% borrow formally. The 27-point gap between phones and accounts is
where wallet providers can work.

Con mot khoang cach nira: gidu va nghéo. Chia nguoi dan thanh 60% ho giau nhat va
40% ho nghéo nhat, chénh 1éch ty 18 c¢6 tai khoan gitta hai nhém & Viét Nam 1a 37 diém
phan trim nam 2024, 16n nhat thé giéi va gip ba muc trung binh ctia nhém nudce thu nhap
thap va trung binh. Nam 2011 mic chénh nay 1a 17 diém. Ca hai nhom déu c6 thém tai
khoan, nhung nhom gidu ting nhanh hon han (Global Findex 2025).

There is one more gap, between rich and poor. Split the population into the richest 60% and the
poorest 40% of households: the difference in account ownership between the two groups in
Vietham was 37 percentage points in 2024, the largest in the world and triple the average for
low- and middle-income economies. In 2011 the difference was 17 points. Both groups gained
accounts, but the richer group rose much faster (Global Findex 2025).
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Chénh léch giau - nghéo (diém) = Ty 1é c6 tai khoan ciia nhom 60% giau — Ty 1é
cua nhém 40% ngheo (1.5)

Bai miu 6: doc so6 Viét Nam dé trinh bay cho lanh dao — Worked example 6: reading the
Vietnam figures for management

Dit kién: chi Lan Anh cin ba cdu n6i cho cudc hop sang mai. Khang c6 bang sau chi s6 ¢
trén va hai s6 chénh léch giau — ngheo (17 diém nam 2011, 37 diém nam 2024).

Data: Ms Lan Anh needs three sentences for tomorrow morning's meeting. Khang has the six-
indicator table above and the two rich-poor gaps (17 points in 2011, 37 points in 2024).

1. So tai khoan véi mbc thé gidi: 79 — 71 = 8 diém phan trim. Viét Nam thap hon mirc
trung binh thé gisi 8 diém.
Compare accounts with the world mark: 79 — 71 = 8 percentage points. Vietnam is 8 points
below the world average.

2. Tim khoang trdng ctia thanh toan s6: 71 — 62 = 9 diém. Gan nhu ngudi ndo co tai
khoan ciing thanh toan sb, nén viéc can lam 1a dwa thém ngudi vao tai khoan.
Find the digital payment gap: 71 — 62 = 9 points. Nearly everyone with an account also
pays digitally, so the task is to bring more people into accounts.

3. Tinh ngudi chua c6 tai khoan: 100 — 71 = 29%, gan ba nguoi trong mudi, di 98% c6
dién thoai.

Work out those without an account: 100 — 71 = 29%, almost three in ten, even though 98%
have a phone.

4. Tinh su thay ddi ctia khoang cach giau — nghéo: 37 — 17 = 20 diém, va 37 + 17 = 2,2
lan.

Work out the change in the rich-poor gap: 37 — 17 = 20 points, and 37 ~ 17 = 2.2 times.

5. Poc két qua, cau cho 1anh dao: gan ba trong mudi ngudi trudng thanh chua co tai
khoan dui gan nhu ai ciing c6 dién thoai, va khoang cach giau — nghéo vé tai khoan da
tang hon gap doi tir nam 2011.

Read the result, the sentence for management: almost three in ten adults have no account

although nearly everyone has a phone, and the rich-poor gap in accounts has more than
doubled since 201 1.

Tai li€u nay duogc bién soan boi doi ngli ciia website: https://tailieuso.vin
Trang 26



Dé cuong Cong nghé tién dién ta va thanh toan dién to / E-money and E-payment Systems

S& hitu dién thoai 98
Dung internet
Co tai khoan

Thanh toan s

Tiét kiém chinh thirc

: duong nét duat: 79%
1 nguoi c6 tai khoan
: trén thé gisi

0 20 40 60 80 100 120
% nguoi tir 15 tudi & Viét Nam, nam 2024

Vay chinh thirc

Hinh 1.4. M&i thanh 12 mét chi s6 cua Viét Nam nim 2024. Thanh cam 14 tai khoan; duong nét
dut do 1a mbe 79% cua thé gidi, ndm cao hon thanh cam 8 diém.
Figure 1.4. Each bar is a Vietnamese indicator for 2024. The orange bar is accounts, the red dashed line
is the world mark of 79%, 8 points above the orange bar.

LOI HAY GAP / COMMON MISTAKE — Nhim diém phan trim v&i phan trim. Chénh
léch 37 diém giita nhom giau va nghéo khong c6 nghia nhom giau hon nhom nghéo 37%. N6
c6 nghia ty 1€ c6 tai khoan ctia nhom giau cao hon ciia nhém nghéo 37 don vi trén thang 100.
Confusing percentage points with per cent. A 37-point gap between rich and poor does not mean the
rich group is 37% ahead. It means the rich group's account rate is 37 units higher on a scale of 100.

1.9. Vi tri viéc 1am quanh hé thong thanh toin — 1.9. Jobs around a payment system

Khang héi chi Lan Anh: hoc mén nay xong thi lam dugc viéc gi? Chi chi vao bdn vi tri
trong khdi ctia minh. Mdi vi tri cham vao mot phﬁn cua hé théng ma ban viura théy & muc
1.6.

Khang asks Ms Lan Anh what jobs this subject leads to. She points to four roles in her division.
Each role touches a part of the system you saw in section 1.6.

Vi tri Viéc hang ngay K§ ning cin
Role Daily work Skills needed
Viét dich vu nhan 1énh, ghi s6, ndi voi Python hodc Java, co so dir
Nha phat trién hé ngan hang va céng thanh toan, sira 16i liéu, kiém thir, hiéu luéng
thdng thanh toan giao dich thanh toan
Payment system Writes services that take orders, post to the | Python or Java, databases,
developer ledger and link to banks and gateways, and  testing, knowing the payment
fixes transaction faults flow

Chuyén vién bao mat  Ra 156 hong, quan 1y khoa va quyén truy M4t mé co ban, mang, quy

hé théng cap, theo doi canh bao gian lan dinh an toan thong tin
System security Scans for weaknesses, manages keys and Basic cryptography, networking,
specialist access, follows fraud alerts information security rules
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Vi tri Viéc hiang ngay K§ ning cin
Role Daily work Skills needed

Chuyén vién phan tich Lam bao cao co cau giao dich, ty 1¢ that =~ SQL, thong ké, trinh bay so

" oA , bai, phat hién bat thuon, liéu
dir liéu thanh toan o P j g ) j o )
Builds reports on transaction mix and SQOL, statistics, presenting
Payment data analyst . .
failure rates, spots anomalies figures

Thiét ké tinh nang vi, QR, thé; lam viéc

Chuyén vién phat v6i dbi tac nhu quan Gié Nam, san Chg  Hiéu khach hang, phap ly
trién san pham Qué thanh toan, phan tich chi phi
Product development Designs wallet, QR and card features; Customer insight, payment law,
specialist works with partners such as Gio Nam and cost analysis

Cho Qué

Ban di cham ca bdn vi tri: phan biét dang tién giup nguoi lam san phadm noéi dung phap
ly, dém co ciu giao dich 1a viéc cta phan tich dir li€u, sb cai hai tﬁng 1a nén cua nha phat
trién, con tinh toan ven thudc chuyén vién bao mat.

You have touched all four roles already: telling forms of money apart lets product people speak

accurately about the law, counting the transaction mix is the data analyst's job, the two-tier
ledger is the developer's base, and integrity belongs to the security specialist.

1.10. Ung dung é Phui Sa Pay: doc co cdu khach va quyét dinh hwéng din —
1.10. Application at Phu Sa Pay: reading the customer mix and deciding where to coach

Anh Tuén hoi Khang: Phu Sa Pay nén don céng sirc hudng dan dung vi cho nhom khach
nao? Khang c6 két qua khao sat 120 khach cta san Cho Qué chia theo tudi. Mdi ngudi
dugc ghi 1a ¢6 dung thanh toan sb hay khong.

Mr Tudn asks Khang which customer group Phii Sa Pay should focus its wallet coaching on.

Khang has the results of a survey of 120 Cho Qué customers split by age. Each person is
recorded as using digital payments or not.

Nhém tudi S6 khach Dung thanh toan sé
Age group Customers Using digital payments

Duéi 25

Under 25 40 36
25 dén 45

25to 45 = i
Trén 45

Over 45 30 12

1. Tinh ty 1¢ ting nhém: 36 +~ 40 = 90%; 40 + 50 = 80%; 12 + 30 = 40%.
Work out each group's rate: 36 ~ 40 = 90%, 40 ~ 50 = 80%, 12 + 30 = 40%.

2. Tinh ty 1€ chung: cong nguoi dung 36 + 40 + 12 = 88, cdng khach 40 + 50 + 30 =
120, 1i 88 + 120 = 73,3%.
Work out the overall rate: users 36 + 40 + 12 = 88, customers 40 + 50 + 30 = 120, then 88
+ 120~ 73.3%.
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3. Kiém bang trung binh don gian cta ba ty 1&: (90 + 80 + 40) + 3 = 70%. Con s6 nay
léch véi 73,3% vi ba nhém c6 sb khach khac nhau.
Check with the simple average of the three rates: (90 + 80 + 40) + 3 = 70%. It differs from
73.3% because the groups have different numbers of customers.

4. Tinh khoang cach cao nhét va thap nhat: 90 — 40 = 50 diém phan tram.
Work out the gap between highest and lowest: 90 — 40 = 50 percentage points.

5. Poc két qua: nhom trén 45 tudi chi cd 40% dung thanh toan s6, thip hon muc chung
33,3 diém. Phu Sa Pay nén don budi huéng dan vao nhom nay.
Read the result: only 40% of the over-45 group use digital payments, 33.3 points below the
overall rate. Phu Sa Pay should aim its coaching sessions at this group.

Ty 1é chung (%) = (2 s6 ngwoi dung + X s6 ngwoi) * 100 (1.6)

LAP LUAN UNG HOQ VA PHAN DPOI / FOR AND AGAINST — Céu hoi: san Chg Qué c6
nén thu moi khoan chi bang thanh toan khong dung tién mit? Ung ho: moi giao dich ¢6 dau
vét, ddi soat nhanh, giam tién mat that thoat, quan va san biét chinh x4c doanh thu. Phan dbi:
ngudi chua c6 tai khoan bi bo lai (29% nguoi 16n theo Findex), nhom trén 45 tudi dung it, va
su ¢6 hé théng lam ding ca budi ban. Hudng hop 1y 1a giit mot duong tién mit cho nhom
chua san sang trong lic ting huéng dan.

Question: should the Cho Qué marketplace collect everything by cashless payment only? For: every
transaction leaves a trace, reconciliation is fast, less cash goes missing, and the shop and marketplace
know their revenue exactly. Against: people without an account are left out (29% of adults according
to Findex), the over-45 group uses digital payments less, and a system fault stops a whole trading
session. A sensible course keeps a cash route for those not yet ready while coaching increases.

1.11. Thwe hanh bz"mg Python - 1.11. Practising with Python

Bén doan ma sau chay lai cac phép tinh tay & trén trén di liéu 16n hon. Poan ma chi ding
thu vién chuan cta Python. Tién tinh bang sé nguyén dong, vi sé thyc 1am tién 1éch timg
ddng sau vai phép cong.

The four code blocks here rerun the hand calculations above on larger data. They use only the
Python standard library. Money is counted in whole dong, because floating-point numbers drift
by single dong after a few additions.

Doan 1: dém so tién theo dang tién trong 20.000 giao dich — Block I1: counting money
by form across 20,000 transactions

Mai sinh 20.000 giao dich cta san Cho Qué véi ba dang tién. Hat giébng ngau nhién c6
dinh nén két qua lap lai duoc.

The code generates 20,000 Cho Qué transactions with three forms of money. The random seed is
fixed so the result repeats.

import random

from collections import defaultdict
random. seed (42)

DANG = ["tien mat", "tien gui", "tien dien tu"]
TRONG SO = [30, 45, 25]

tong = defaultdict (int)

dem = defaultdict (int)

for in range(20000) :
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k = random.choices (DANG, TRONG SO) [0]

if k == "tien mat":

so = random.randrange (10, 300) * 1000
elif k == "tien gui":

so = random.randrange (100, 5000) * 1000
else:

so = random.randrange (20, 800) * 1000
dem[k] += 1
tong[k] += so
tong cong = sum(tong.values())
for k in DANG:
ty = tongl[k] * 1000 // tong cong / 10
print (k, dem[k], tongl[k], ty)
khong mat = 20000 - dem["tien mat"]
print ("khong dung tien mat:", khong mat * 100 // 20000, "%")

Két qua chay / Output

tien mat 6011 920824000 3.5
tien gui 9007 23130854000 88.6
tien dien tu 4982 2053866000 7.8

)

khong dung tien mat: 69 %

Tién mit c¢6 6.011 giao dich, chi chiém 3,5% gia tri. Tién gt c6 9.007 giao dich nhung
chiém 88,6% gia tri, vi mdi khoan lon. Tién dién tir co 4.982 giao dich, 7,8% gia tri. Theo
s0 1an, 69% giao dich khong dung tién mat.

Cash has 6,011 transactions but only 3.5% of the value. Deposits have 9,007 transactions yet

88.6% of the value, because each payment is large. E-money has 4,982 transactions and 7.8% of
the value. By number, 69% of transactions do not use cash.

Poan 2: ty 1€ thanh toan s6 theo nhom tudi bz‘“mg SQL - Block 2: digital payment rate by
age group with SQL

M3 tao bang 12.000 khach, mdi nhom co xac suat dung thanh toan sb riéng, roi dung
GROUP BY dé tinh ty 1é timg nhom va ty 1& chung.

The code builds a table of 12,000 customers, each group with its own probability of using digital
payments, then uses GROUP BY to compute each group's rate and the overall rate.

import random
import sqglite3
random.seed (7)
con = sqglite3.connect (" :memory:")
con.execute ("CREATE TABLE khach (nhom TEXT, so INTEGER)")
XS = {"duoi 25": 0.90, "25-45": 0.80, "tren 45": 0.40}
SL = {"duoi 25": 4000, "25-45": 5000, "tren 45": 3000}
for nhom, n in SL.items{() :
for in range(n):
so = 1 if random.random() < XS[nhom] else 0
con.execute ("INSERT INTO khach VALUES (?, ?)", (nhom, so))
sgql = "SELECT nhom, COUNT (*), SUM(so) FROM khach GROUP BY nhom"
for nhom, n, k in con.execute(sql) :
print (nhom, n, k, round(100 * k / n, 1))
n, k = con.execute ("SELECT COUNT (*), SUM(so) FROM khach").fetchone ()
print ("chung", n, k, round(100 * k / n, 1))

Két qua chay / Output

25-45 5000 4005 80.1
duoi 25 4000 3608 90.2
tren 45 3000 1189 39.6
chung 12000 8802 73.3
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Nhom dusi 25 tudi dat 90,2%, nhom 25 dén 45 dat 80,1%, nhom trén 45 chi dat 39,6%.
Ty 1& chung 1a 73,3%, khong bang trung binh don gian cta ba ty 1& vi ba nhom c6 quy mo
khac nhau.

The under-25 group reaches 90.2%, the 25 to 45 group 80.1%, and the over-45 group only

39.6%. The overall rate is 73.3%, which differs from the simple average of the three rates
because the groups differ in size.

Poan 3: s0 cai hai tang va bao toan dw triv — Block 3: a two-tier ledger and conservation of
reserves

M3 1am lai Bai mau 3 va thém mot 1an chuyén nguge. Lénh assert dimg chuong trinh néu
téng duy trit bj d6i sau quyét toan.

The code redoes Worked example 3 and adds a transfer in the opposite direction. The assert
statement stops the program if total reserves change after settlement.

du tru = {"A": 50 000 000, "B": 30 000 000} # tai khoan o NHTW
gui = {"Khang": 5 000 000, "NguoiBan": 1 000 000}
nh = {"Khang": "A", "NguoiBan": "B"}
def chuyen (tu, den, so):
assert gui[tu] >= so
tong truoc = sum(du_ tru.values())
guif[tu] -= so
gui[den] += so
a, b = nh[tu], nh[den]

if a != b:
du trufla] -= so
du tru[b] += so
assert sum(du_ tru.values()) == tong truoc

chuyen ("Khang", "NguoiBan", 2 000 000)
print (gui, du tru)

print ("tong gui:", sum(gui.values()))
print ("tong du tru:", sum(du tru.values()))
chuyen ("NguoiBan", "Khang", 500 000)

print (gui, du tru)
Két qua chay / Output

{'Khang': 3000000, 'NguoiBan': 3000000} {'A': 48000000, 'B': 32000000}
tong gui: 6000000

tong du tru: 80000000

{'Khang': 3500000, 'NguoiBan': 2500000} {'A': 48500000, 'B': 31500000}

Két qua lan chuyén dau khop bang tinh tay: Khang con 3.000.000 dong, ngudi ban c6
3.000.000 dong, du trit ciia A con 48.000.000 dong va ciia B 1én 32.000.000 dong. Lan
chuyén nguoc 500.000 dong dwa du trir ciia A 18én 48.500.000 dong va ciia B xudng
31.500.000 dong. Tong du trit luén 1a 80.000.000 dong.

The first transfer matches the hand table: Khang is left with 3,000,000 dong, the seller has
3,000,000 dong, A's reserve falls to 48,000,000 dong and B's rises to 32,000,000 dong. The
reverse transfer of 500,000 dong lifis A's reserve to 48,500,000 dong and lowers B's to
31,500,000 dong. Total reserves stay at 80,000,000 dong.

Poan 4: doc khoing cich trong sé liéu Findex ciia Viét Nam — Block 4: reading the
gaps in Vietnam's Findex figures

Ma nhép sau chi sé cia Viét Nam (s6 trich da ghi & muc 1.8) va hai s6 chénh léch giau —
ngheo, roi tinh khoang cach so véi ty 1& c6 tai khoan.
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The code enters Vietnam's six indicators (the figures quoted in section 1.8) and the two rich-poor
gaps, then computes the distance from the account rate.

# Viet Nam, nguoi tu 15 tuoi, %, nam 2024 (Global Findex 2025)
vn = {"co tai khoan": 71, "thanh toan so": 62, "tiet kiem": 45,
"vay chinh thuc": 8, "dien thoai": 98, "internet": 88}
tk = vn["co tai khoan"]
for ten, v in vn.items():
print (f"{ten:<15}{v:>4}{v - tk:>+5}")
chenh 2011, chenh 2024 = 17, 37
print ("tang:", chenh 2024 - chenh 2011, "diem")
print ("gap:", round(chenh 2024 / chenh 2011, 1), "lan")

Két qua chay / Output

co tai khoan 71 +0
thanh toan so 62 =9
tiet kiem 45 -26
vay chinh thuc 8 -63
dien thoai 98 +27
internet 88 +17
tang: 20 diem

gap: 2.2 lan

Két qua khdp Bai mau 6: dién thoai cao hon tai khoan 27 diém, thanh toan s thép hon 9
diém, khoang cach giau — nghéo tang 20 diém, gap khoang 2,2 lan.

The output matches Worked example 6: phones are 27 points above accounts, digital payments 9
points below, and the rich-poor gap rose by 20 points, about 2.2 times.

LOI HAY GAP / COMMON MISTAKE — Luu tién bang s6 thuc. Cong 0,1 va 0,2 trong
Python cho 0,30000000000000004, va sai sb nay tich lai qua hang triéu but toan. S6 cai phai
dung s6 nguyén dong hoic kiéu Decimal.

Storing money as floating-point numbers. Adding 0.1 and 0.2 in Python gives 0.30000000000000004,
and the error piles up across millions of entries. A ledger must use whole dong or the Decimal type.

LOI HAY GAP / COMMON MISTAKE — Céng trung binh don gian céc ty 16 nhom dé ra
ty 1€ chung. Nhém 16n phai c6 stc nang 16n hon: cdng nguoi dung, cong ) nguoi, 101 méi
chia.

Averaging group rates to get the overall rate. A larger group must weigh more: add the users, add the
people, and only then divide.

Bang thuét ngiv — Glossary

Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

Thtr dwge nhan nhu thanh toan cudi cung ma
khong ai hoi thém

tién money i . ) )
What is accepted as final payment with no further
questions
o . Thuéc chung d€ ghi gid, no va s6 sach
don vi tinh toan unit of account g de ghi gla, ¢

The common ruler for prices, debts and books
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Thuéat ngir

Term (Vietnamese)

Tiéng Anh

English

Giai thich ngin
Short definition

phuong tién trao d6i

luu gitr gid tri

tinh duy nhat

tinh co gian

tinh toan ven

hiéu tmg mang ludi

kha néng twong thich
ngan hang trung vong

ngan hang thuong mai

hé thong hai ting

tién guri

tién dién tir

tién s6 ngan hang
trung vong

medium of exchange

store of value

singleness

elasticity

integrity

network effect

interoperability

central bank

commercial bank

two-tier system

deposit

e-money

central bank digital

currency (CBDC)

Thir dua ra dé ldy hang ma ngudi nhan khong doi
tiép

What you hand over for goods, which the receiver
does not convert

Cét hom nay, sau ndy van mua dugc
Kept today, still able to buy later

Moi khodn tién cing don vi d6i ngang gia véi
tién NHTW

All money in one unit exchanges at par with central
bank money

Thanh khoén tang giam kip theo nhu cau thanh
toan

Liquidity expands and shrinks in step with payment
demand

Chan rira tién, tai trg khing b va gian lan
Blocking laundering, terrorist financing and fraud

Cang nhiéu nguoi ding va nhan, tién cang dé
dung

The more people use and accept it, the easier money
is to use

Cac hé théng, thé, vi dung dugc vdi nhau
Systems, cards and wallets work with each other

Phat hanh tién mit, gitt du trit cia ngan hang
Issues cash and holds banks' reserves

Mo tai khoan, cho vay, phuc vu khach
Opens accounts, lends and serves customers

Ngan hang trung wong ¢ tang mot, ngén hang
thwong mai & ting hai
Central bank at tier one, commercial banks at tier two

S6 du ¢ ngan hang, mot khoan ngan hang ng
khach

A bank balance, a sum the bank owes the customer

Gi4 tri dong luu trén phwong tién dién tir, ddi ing
tién tra trudc (ND 52 Diéu 3 khoan 12)

Dong value stored electronically against prepaid
money (Decree 52, Art. 3 cl. 12)

Dang s6 clia tién ngan hang trung wong
A digital form of central bank money
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Thuéat ngir

Tiéng Anh

Giai thich ngin

Term (Vietnamese)

English

Short definition

Token tu nhan gii gia 6n dinh so véi mot dong
tién

stablecoin stablecoin ) o )
A private token aiming at a steady value against a
currency
Tai san dir li¢u soO tao va xac thyc bang cong
a1 nghé ma hoa
tai san ma hoa crypto-asset £ne

thanh toan dién tir

electronic payment

A digital data asset created and verified with
cryptography

Chuyén gi4 tri tién bang thong diép dién tir
Moving the value of money by electronic message

Tinh xem céc bén ng nhau nhitng gi

bu trur clearin
& Working out what the parties owe each other
L Chuyén tién that dé tra phan chénh léch

quyét toan settlement ’ ]

Moving real money to pay the difference
5 o Chon duong di dé 1énh dén diing ngén han

chuyén mach switching T & i gng . £
Choosing the route so an order reaches the right bank
Moi nguoi tiép can duge dich vy tai chinh phu

tai chinh toan dién financial inclusion hop

Everyone can reach suitable financial services

Hiéu cua hai ty 1¢

diém phan tram .
p The difference between two rates

percentage point
Tai khoan chay qua dién thoai, khong can ngan
mobile money hang
An account run through a phone, no bank needed

tién di dong

1.12. Bai tap van dung c6 10i gidi — Applied exercises with solutions

Bai 1. Co céu chi tiéu theo dang tién — Exercise 1. Spending mix by form of money

Ha ghi sdu khoan chi trong tuan: tién cho 120.000 dong (tién mit); vé xe buyt 30.000
ddng (vi dién tir); hoc phi 3.000.000 dong (chuyén khoan); dién thoai 1.500.000 dong
(thé ghi no); ca phé 60.000 dong (vi dién tir); giit xe 10.000 dong (tién mat). Hay tinh ty
trong theo gia tri cua tién mat, tién dién tir va tién gui, rOi tinh ty 1€ khoan chi khong dung
tién mat theo s lan. Lam tron mot chir s6 thap phan.

Ha notes six payments during the week: market shopping 120,000 dong (cash),; bus ticket 30,000
dong (e-wallet); tuition 3,000,000 dong (bank transfer); phone 1,500,000 dong (debit card);
coffee 60,000 dong (e-wallet); parking 10,000 dong (cash). Work out the value share of cash, e-
money and deposits, then the share of payments that do not use cash by number. Round to one
decimal place.
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1. Cong theo dang: tién mat 120.000 + 10.000 = 130.000; tién dién tir 30.000 + 60.000 =
90.000; tién guri 3.000.000 + 1.500.000 = 4.500.000 (dong).
Add by form: cash 120,000 + 10,000 = 130,000; e-money 30,000 + 60,000 = 90,000
deposits 3,000,000 + 1,500,000 = 4,500,000 (dong).

2. Téng: 130.000 + 90.000 + 4.500.000 = 4.720.000 dong.
Total: 130,000 + 90,000 + 4,500,000 = 4,720,000 dong.

3. Ty trong: tién mat 130.000 + 4.720.000 ~ 2,8%; tién dién tir 90.000 + 4.720.000 ~
1,9%; tién gui 4.500.000 + 4.720.000 = 95,3%.
Shares: cash 130,000 < 4,720,000 = 2.8%, e-money 90,000 + 4,720,000 = 1.9%, deposits
4,500,000 + 4,720,000 = 95.3%.

4. Theo s6 lan: 4 trong 6 khoan khong dung tién mit, tirc 4 + 6 = 66,7%.
By number: 4 of the 6 payments are not cash, which is 4 ~ 6 = 66.7%.

5. Poc két qua: gan hai phan ba sb 1an 12 khong dung tién mat, va hon 95% gia tri di qua
tai khoan.
Read the result: nearly two thirds of payments are cashless, and over 95% of the value goes
through accounts.

Bai 2. Quyet toan hai tang cho hai lénh tra — Exercise 2. Two-tier settlement for two
payment orders

Anh Tuén 13 khach ctua Ngan hang C, ¢6 9.000.000 dong tién giri. Mot cong ty 1a khach
ciia Ngan hang D, ¢6 2.000.000 déng. Dy trit & NHTW 1a 20.000.000 dong cua C va
15.000.000 dong ciia D. Lénh 1: anh Tuan tra cong ty 4.000.000 dong. Lénh 2: cong ty
tra anh Tuan 1.500.000 déng. Hay tinh tién gui va du trit sau ting 1énh, roi kiém lai bang
vi thé rong cta C.

Mr Tudn is a customer of Bank C with 9,000,000 dong in deposits. A company is a customer of
Bank D with 2,000,000 dong. Reserves at the central bank are 20,000,000 dong for C and
15,000,000 dong for D. Order 1: Mr Tuan pays the company 4,000,000 dong. Order 2: the

company pays Mr Tudn 1,500,000 dong. Work out deposits and reserves after each order, then
check with the net position of C.

1. Sau Iénh 1: anh Tuén 9.000.000 — 4.000.000 = 5.000.000; cong ty 2.000.000 +
4.000.000 = 6.000.000; duy trir C 20.000.000 — 4.000.000 = 16.000.000; du trir D
15.000.000 + 4.000.000 = 19.000.000.

After order 1: Mr Tudn 9,000,000 — 4,000,000 = 5,000,000; company 2,000,000 +
4,000,000 = 6,000,000, C's reserve 20,000,000 — 4,000,000 = 16,000,000; D's reserve
15,000,000 + 4,000,000 = 19,000,000.

2. Sau 1énh 2: cong ty 6.000.000 — 1.500.000 = 4.500.000; anh Tuan 5.000.000 +

1.500.000 = 6.500.000; du trir D 19.000.000 — 1.500.000 = 17.500.000; du trix C
16.000.000 + 1.500.000 = 17.500.000.
After order 2: company 6,000,000 — 1,500,000 = 4,500,000, Mr Tudn 5,000,000 +
1,500,000 = 6,500,000; D's reserve 19,000,000 — 1,500,000 = 17,500,000, C's reserve
16,000,000 + 1,500,000 = 17,500,000.

3. Vi thé rong cua C = 4.000.000 — 1.500.000 = 2.500.000 dong (C phai tra).

C's net position = 4,000,000 — 1,500,000 = 2,500,000 dong (C pays).
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4. Kiém: du trir C = 20.000.000 — 2.500.000 = 17.500.000, khép budc 2.
Check: C's reserve = 20,000,000 — 2,500,000 = 17,500,000, matching step 2.

5. Tong du trit trude va sau déu 13 35.000.000 dong; tong tién gui déu 1a 11.000.000
dong.
Total reserves before and after are both 35,000,000 dong; total deposits are both 11,000,000
dong.

Bai 3. Ty 1€ thanh toan s6 theo khu vwe — Exercise 3. Digital payment rate by area

Phu Sa Pay khao sat ba khu: khu A ¢6 80 nguoi, 68 nguoi dung thanh toan sé; khu B ¢
60 nguoi, 33 nguoi dung; khu C c6 40 nguoi, 14 ngudi dung. Hay tinh ty 1€ tung khu, ty
1é chung, trung binh don gian ctia ba ty 18 va khoang cach cao nhat so v6i thap nhat. Lam
tron mot chit s6 thap phén.

Phu Sa Pay surveys three areas: area A has 80 people, 68 of whom use digital payments; area B
has 60 people, 33 of whom use them,; area C has 40 people, 14 of whom use them. Work out each

area's rate, the overall rate, the simple average of the three rates and the gap between highest
and lowest. Round to one decimal place.

1. Ty I¢ tung khu: 68 + 80 = 85%; 33 + 60 = 55%; 14 + 40 = 35%.
Rate by area: 68 + 80 = 85%, 33 ~ 60 = 55%, 14 ~ 40 = 35%.

2. Tong nguoi dung: 68 + 33 + 14 = 115. Tong s6 ngudi: 80 + 60 + 40 = 180.
Total users: 68 + 33 + 14 = 115. Total people: 80 + 60 + 40 = 180.

3. Ty 1€ chung: 115 + 180 = 63,9%.
Overall rate: 115 + 180 = 63.9%.

4. Trung binh don gian: (85 + 55 + 35) + 3 ~ 58,3%, thip hon ty 1é chung vi khu A dong
nhat va co ty 1é cao nhat.
Simple average: (85 + 55 + 35) + 3 = 58.3%, below the overall rate because area A is the
largest and has the highest rate.

5. Khoang cach: 85 — 35 = 50 diém phan trim. Khu C can huéng dan nhiéu nhat.
Gap: 85 — 35 = 50 percentage points. Area C needs the most coaching.

1.13. Cau hoi ty luan va dan y tra loi — Essay questions and answer outlines

Cau 1. Trinh bay ba chirc ning ciia tién va ba nén tiang niém tin vao tién. Vi sao mot
khoan tién ghi cung don vi nhung doi léch gia lam nguwdi ban phai soi tirng loai tien?
Question 1. Explain the three functions of money and the three foundations of trust in money.
Why does money in the same unit but exchanged below par force sellers to inspect every kind?
* Ba churc nang: don vi tinh toan, phuong tién trao doi, phuong tién luu gitr gia tri; vi du
cho tung chuc nang.
Three functions. unit of account, medium of exchange, store of value, one example each.
« Tién 1a thr dugc nhan nhu thanh toan cudi cing ma ngudi nhan khong hoi thém.
Money is accepted as final payment with no further questions.
« Tinh duy nhét, tinh co gidn, tinh toan ven: cau hoi kiém, ai bao dam, diéu gi xay ra khi
mat.
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Singleness, elasticity, integrity: the test question, who stands behind it, what happens when
lost.

« Léch gia 1% trén héa don 2.000.000 ddng thiét 20.000 dong, nhan voi s6 héa don
thanh khoan 16n.

A 1% shortfall on a 2,000,000 dong invoice costs 20,000 dong, multiplied by the number of
invoices into a large sum.

« Hiéu g mang ludi chay nguoc khi tinh duy nhét lung lay.
The network effect runs backwards when singleness wobbles.

Céiu 2. Phan biét tién dién tir va tién ma héa theo Nghi dinh 52/2024/NDP-CP. Lap
bang so sinh theo ngwdi phat hanh, d6i &ng, tinh hop phap 1a phwong tién thanh
toan, rdi cho vi du kiém ba ciu héi.

Question 2. Distinguish e-money from crypto-assets under Decree 52/2024/NP-CP. Build a

comparison by issuer, backing and legality as a payment instrument, then give an example of the
three-question test.

« Trich Diéu 3 khoan 12: gia tri tién dong luu trén phuong tién dién tir, ddi ing vai tién
khéch tra trudec.
Quote Article 3 clause 12: dong value stored electronically against money the customer
prepaid.

« Tién dién t: ddng Viét Nam, c6 ddi ung, td chirc cé gidy phép chiu trach nhiém.
E-money: Vietnamese dong, backed, a licensed provider is responsible.

« Tién ma héa: don vi riéng, khong c6 ddi ing chac chan, ngudi phat hanh thuong
khong 0.
Crypto-assets: own unit, no firm backing, issuer often unclear.

« Piéu 3 khoan 10 liét ké phuong tién thanh toan; khoan 11 goi phan con lai 13 khong
hop phép.
Article 3 clause 10 lists payment instruments; clause 11 calls the rest illegal.

* Vi dy: s6 du vi Phu Sa Pay dat ca ba cau, token va stablecoin trugt.
Example: a Phu Sa Pay wallet balance passes all three questions, a token and a stablecoin

fail.

Ciu 3. V& va md ta ludng mdt 1an thanh toan dién tir qua hai ting ngin hang: cac
bén, biit toan tién giri va dw trir, but trir rong. Dung s6 liéu Findex ciia Viét Nam dé
néi vi sao ludng nay chwra cham téi moi ngudi.

Question 3. Draw and describe the flow of one electronic payment through the two banking
tiers: the parties, the deposit and reserve entries, and net clearing. Use Vietnam's Findex figures
to say why this flow does not yet reach everyone.

« Nam bén: nguoi tra, cong thanh toan, ngan hang hodc vi bén tra, hé théng bu trir quyét
toan, bén nhan.

Five parties: payer, gateway, payer's bank or wallet, clearing and settlement system, payee's
side.

- But toan: trir tién glri bén tra, giam du trit bén tra, ting dy trir bén nhén, ghi c6 bén
nhan.
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Entries: debit the payer's deposit, lower the payer's reserve, raise the payee's reserve, credit
the payee.

* Bu trir rong: chi chuyén phﬁn chénh, vi du 30 tri€u thay vi 180 tri¢u.
Net clearing: only the difference moves, for example 30 million instead of 180 million.

« Tong du trit va tong tién giri khong doi sau quyét toan.
Total reserves and total deposits do not change after settlement.

* Findex: 71% c6 tai khoan, 98% cé dién thoai, chénh 1€ch giau — ngheo 37 diém.
Findex: 71% have an account, 98% have a phone, the rich-poor gap is 37 points.

« P& xut huéng din nhém chua ding thanh toan s6.
Propose coaching for the group not yet using digital payments.

1.14. Cau héi trac nghiém - Multiple-choice questions

1. Theo Nghi dinh 52/2024/ND-CP, Piéu 3 khoan 12, tién dién tir 1a gi?
Under Decree 52/2024/ND-CP, Article 3 clause 12, what is e-money?

A. S6 du ddng tién ma hoa do cong ddng dio ra trén mot chudi cong khai / 4
balance of crypto-coins mined by a community on a public chain

B. Khoan tién giri ¢6 ky han ma ngan hang thuong mai nhan tir khach hang / 4 rerm
deposit that a commercial bank takes from a customer

C. Tién gidy va tién kim loai do Ngan hang Nha nudc phat hanh lyu hanh / Notes
and coins issued and circulated by the State Bank

D. Gia tri dong Viét Nam Iuu trén phuong tién dién tir, d6i (mg véi tién khach tra
trudc / Dong value stored electronically, matched to money the customer prepaid

2. Tinh duy nhét (singleness) cua tién c6 nghia 13 gi?
What does singleness of money mean?
A. Moi khoan tién cting don vi d6i ngang gia véi tién ctia ngan hang trung vong, ké
ca lac cang thang / All money in one unit is exchangeable at par with central bank
money, even under stress

B. Mdi ngudi chi duge mo ding mot tai khoan & mot ngan hang trong ca nudc
Each person may open only one account at a single bank nationwide

C. Chi mét loai tién duy nhéat duoc phép dung dé thanh toan trén toan thé gidi
Only one currency may be used for payments across the whole world

D. Mbi giao dich chi duoc ghi vao so ciia hé thong diing mot 1an duy nhat / Each
transaction is recorded in the system's book exactly one time

3. Theo Global Findex 2025, Viét Nam nam 2024 ¢6 71% nguoi tir 15 tudi co tai khoan
va 45% tiét kiém chinh thirc. Hai ty 1¢ chénh nhau bao nhiéu diém phan trim?
In the Global Findex 2025, Vietnam in 2024 had 71% of people aged 15 and over with an
account and 45% saving formally. By how many percentage points do they differ?

A. 16 diém phan trim / 16 percentage points
B. 26 diém phén trim / 26 percentage points
C. 9 diém phan tram / 9 percentage points

D. 36 diém phan trim / 36 percentage points
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4. Ngan hang A c6 dy trit 50 triéu déng & NHTW. Khéch cta A chuyén 8 triéu dong cho

khach cta Ngan hang B. Sau quyét toan, du trit cia A 14 bao nhiéu?
Bank A has a reserve of 50 million dong at the central bank. A customer of A sends 8 million
dong to a customer of Bank B. After settlement, what is A's reserve?

A. 58 triéu ddng / 358 million dong

B. 50 triéu dong / 50 million dong

C. 42 trigu dong / 42 million dong

D. 8 triéu ddng / & million dong

5. M6t ngay c6 bon khoan thanh toan: tién mat 100.000 dong, vi dién tir 300.000 dong,
chuyén khoan 600.000 dong, thé ghi ng 100.000 dong. Khoan khong dung tién mat
chiém bao nhiéu phan tram gia tri?

A day has four payments: cash 100,000 dong, e-wallet 300,000 dong, bank transfer 600,000
dong, debit card 100,000 dong. What percentage of the value is cashless?

A.90,9% / 90.9%

B.75,0% / 75.0%

C.81,8% / 81.8%

D.9,1% / 9.1%

6. O Viét Nam, diéu niao diing vé tai san ma héa va danh sach phuong tién thanh toan?
In Vietnam, which statement is correct about crypto-assets and the list of payment
instruments?

A. Tai san ma hoa 1a phuong tién thanh toan hop phap néu hai bén da dong y / 4
crypto-asset is a legal payment instrument if both sides have agreed

B. Tai san ma hoéa 1a tién dién ttr vi duoc luu trén phuong tién dién t& / A4 crypto-
asset is e-money because it is stored on an electronic means

C. Tai san mi hoa 1a tién do Ngan hang Nha nudc phat hanh dudi dang s6 / 4
crypto-asset is money issued by the State Bank in digital form

D. Tai san ma hoa khong thudc cac phuong tién néu & Diéu 3 khoan 10 Nghi dinh
52 / A crypto-asset is not among the instruments in Article 3 clause 10 of Decree 52

7. Chénh léch ty 1 c6 tai khoan giira 60% ho giau nhat va 40% ho nghéo nhit & Viét
Nam ting tir 17 diém (2011) 1én 37 diém (2024). Mtic ting 13 bao nhiéu diém?
The gap in account ownership between the richest 60% and poorest 40% of households in
Vietnam rose from 17 points (2011) to 37 points (2024). By how many points did it rise?

A. 54 diém phan trim / 54 percentage points
B. 17 diém phén trim / /7 percentage points
C. 20 diém phan trdim / 20 percentage points
D. 37 diém phan trim / 37 percentage points
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8. Nhom 1 ¢6 30 nguoi, 24 nguoi dung thanh toan s6. Nhém 2 ¢ 70 ngudi, 14 nguoi

dung. Ty 1€ chung la bao nhiéu?
Group 1 has 30 people, 24 of whom use digital payments. Group 2 has 70 people, 14 of
whom use them. What is the overall rate?

A. 50%

B. 38%

C. 44%

D. 19%
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Chuong 2. Kién truc hé thong thanh toan: chuyén mach, bu tru,
qllyét toan — Chapter 2. Payment system architecture: switching, clearing and

settlement

Muc tiéu chwong — Chapter objectives

* V& dugc vong doi mot giao dich thanh toan qua sau giai doan va noi ai 1am gi & moi
giai doan.
Draw the life of a payment through six stages and say who does what at each stage.

« Tinh vi thé rong song phuong va da phuong cho nhiéu ngan hang, rdi do murc tiét
kiém thanh khoan.
Compute bilateral and multilateral net positions for several banks and measure the liquidity
saving.

« Phan biét quyét toan tong tirc thoi voi quyét toan rong hodn lai va nhan ra bon loai rui
ro thanh toan.
Tell real-time gross settlement from deferred net settlement and recognise the four kinds of
payment risk.

« X1r Iy hang doi va khoa chét trong quyét toan, tinh ngdy gia tri theo gio chot.
Handle queues and gridlock in settlement and compute the value date from the cut-off time.

« Néu cach Nghi dinh 52/2024/ND-CP dinh nghia va giam sat hé thong thanh toan quan
trong, va doc cau truc mot thong di€p thanh toan.
State how Decree 52/2024/ND-CP defines and oversees important payment systems, and
read the structure of a payment message.

2.1. Vong doi mot giao dich thanh toan - 2.1. The life of a payment

Sang nay Minh Khang mua mét ly ca phé 45.000 dong ¢ chudi Gié Nam. Cu mé tng
dung ctia Ngan hang TMCP Phu Sa, quét ma QR (quick response, ma phan hdi nhanh)
trén quay roi bAm xac nhan. Man hinh bao thanh cong sau vai gidy. S6 du cua Khang
giam ngay, nhung viéc chuyén tién that giita hai ngan hang chua chic da xay ra vao luc
d6. Quan Gi6 Nam c6 tai khoan & Ngan hang B, mot ngan hang khac.

This morning Minh Khang buys a 45,000 dong coffee at the Gio Nam chain. He opens the app of
Phu Sa Joint Stock Commercial Bank, scans the QR code (quick response code) on the counter
and taps confirm. The screen reports success after a few seconds. Khang's balance drops at

once, but the transfer of real money between the two banks may not have happened yet. Gio Nam
has its account at Bank B, a different bank.

Pé hiéu chuyén gi xay ra giita hai ngén hang, ban can mot dinh nghia. Giao dich thanh
toan 12 mot 1an chuyén gia tri tir ngudi tra sang ngudi nhan. Theo Pidu 3 khoan 19 Nghi
dinh (ND) 52/2024/ND-CP, hé thong thanh toan (payment system) 14 'hé théng bao gom
cac quy dinh, phuong tién, quy trinh, thi tuc, co so ha ting k¥ thuat dé xtr 1y, chuyén
mach, bu trur, quyét toan céac giao dich thanh toan'. Ba dong tir cudi cau do, chuyén mach,
bu trir va quyét toan, 13 ba giai doan sau ciing cua vong doi.
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To follow what happens between the two banks you need one definition. A payment is one
transfer of value from a payer to a payee. Under Article 3(19) of Decree (ND) 52/2024/ND-CP,
a payment system is a system made up of rules, instruments, procedures, processes and technical
infrastructure for processing, switching, clearing and settling payments. The last three verbs in
that sentence, switching, clearing and settling, are the last three stages of the life cycle.

Hai ngan hang thuong mai cung giit tai khodn ¢ mot noi chung: ngan hang trung uong
(NHTW), tirc co quan phat hanh tién va 1a ngan hang cua cac ngan hang. O Viét Nam d6
1a Ngan hang Nha nudc (NHNN). Khi hai ngan hang thwong mai can tra nhau, tién that di
qua tai khoan cua ho ¢ day. Hay di theo ly ca phé cua Khang qua sau giai doan.

Two commercial banks hold accounts in one shared place: the central bank, which issues the
currency and acts as the bank of the banks. In Vietnam that is the State Bank of Vietham. When

two commercial banks must pay each other, real money moves through their accounts there.
Follow Khang's coffee through six stages.

1. Khéi tao (initiation). Khang quét ma. Ung dung hién s tién 45.000 dong va tén Gi6
Nam. Khang bam xé4c nhan, va d6 1 1énh thanh todn. Lénh mang bdn thong tin:
nguoi tra, nguoi nhan, s6 tién, thoi diém.

Initiation. Khang scans the code. The app shows the amount of 45,000 dong and the name
Gio Nam. He taps confirm, and that is the payment instruction. The instruction carries four
items: payer, payee, amount, time.

2. Xac thuc (authentication). Ung dung kiém nguoi bam dung 1a Khang, bang van tay
hodc ma PIN (personal identification number, ma ca nhan). Budc nay tra 101 cau hoéi
ban 14 ai, chua dung dén tién.

Authentication. The app checks that the person tapping is Khang, by fingerprint or PIN
(personal identification number). This step answers who you are and does not touch money.

3. Uy quyén (authorisation). Phu Sa kiém sé du cia Khang c6 tir 45.000 d6ng, han muc
trong ngay con du, tai khoan khong bi khoa. Dat thi Phu Sa giit 45.000 dong va tra 10
ddng y. SO Phu Sa ghi: giam tai khoan ctia Khang 45.000, ting khoan phai tra Ngan
hang B 45.000.

Authorisation. Phu Sa checks that Khang's balance is at least 45,000 dong, the day's limit is
not used up and the account is not blocked. If so, Phui Sa holds 45,000 dong and answers

ves. Phu Sa's books record: decrease Khang's account by 45,000, increase the amount owed
to Bank B by 45,000.

4. Chuyén mach (switching). Thong diép thanh toan di qua trung tdm chuyén mach t&i
Ngan hang B. B kiém tai khoan cta Gié Nam con m, rdi bao C6 45.000 dong cho
quan. Quan thay tién vé, du hai ngan hang chua chuyén tién that cho nhau.

Switching. The payment message travels through the switch to Bank B. B checks that Gio
Nam's account is open, then credits 45,000 dong to the shop. The shop sees the money arrive
even though the two banks have not yet moved real money between them.

5. Bu trir (clearing). Pén cubi chu ky, trung tim gom moi 1énh giita Phu Sa v6i B va cac
ngan hang khac, d6i chiéu, roi tinh mdi bén phai tra hodc dugc nhan rong bao nhiéu.
Clearing. At the end of the cycle the operator gathers every instruction between Phu Sa and
B and the other banks, matches them, then works out how much each bank must pay or will
receive on a net basis.
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6. Quyét toan (settlement). Phu Sa tra sb rong cho B bang cach chuyén gitta hai tai
khoan ctia ho & NHTW: tai khoan Phu Sa giam, tai khoan B tang. Tt lic nay nghia

vu 45.000 dong méi cham dut.

Settlement. Phu Sa pays the net amount to B by a transfer between their two accounts at the
central bank: Phu Sa's account falls and B's account rises. Only now does the obligation of

45,000 dong end.

1. Khoi tao
Khang quét QR

2. Xac thuc
van tay

> 3. Uy quyén
Phu Sa duyét

— =

4. Chuyén mach
gui sang B

5. Bu trir
tinh s6 rong

>

> 6. Quyét toan
qua NHTW

giai doan 1 dén 4: vai giay

giai doan 5 va 6: cudi chu ky, vai gio sau

Hinh 2.1. S4u giai doan cia mdt giao dich. Nhin hang trén: ba hdp xanh chay trong vai giay.
Hang dudi: hai hop cam rdi hop do, hop do 1a lic tién that mai di chuyén.
Figure 2.1. The six stages of a payment. Look at the top row: three blue boxes run within seconds. On the

bottom row two orange boxes are followed by the red box, which is when real money finally moves.

Ai lam
Who acts

Giai doan

Stage

Khoi tao Nguoi tra, ung dung
Initiation Payer, app

Ung dung, ngan
Xdc thuc ha‘lng ciiagn ug(‘ri tra
Authentication & g

App, payer's bank
, A Ngan hang cta
Uy quyen n gu:(‘yi tra :
Authorisation & a

Payer's bank

Trung tim chuyén
mach, ngan hang
nhan

Switch, receiving
bank

Chuyén mach
Switching

Cau héi dwoc tra loi
Question answered

Tra cho ai, bao nhiéu?
Pay whom, how much?

Ngudi nay 1a ai?
Who is this person?

C6 & tién va han mie
khong?
Are funds and limit enough?

Pua thong diép dén diing noi
Deliver the message to the right
place

Tién that da di chuyén?
Has real money moved?

Chua
No

Chua
No

Chua, méi gir tién
No, funds only held

Chua
No
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Giai doan Ai lam Cau héi dwgre tra 1oi Tién that da di chuyén?
Stage Who acts Question answered Has real money moved?

MObi bén phai tra hodc nhan
Bu trur Don vi bu tru rong bao nhiéu? Chua
Clearing Clearing operator What does each bank owe or No
receive net?

NHTW, hai ngan Chuyén sb rong giira tai

Quyéttoan  hang khoan 6 NHTW R6i
Settlement Central bank, two Move the net amount between Yes
banks central bank accounts

Cot cudi ciia bang 1a chd can nhd nhat: nim giai doan dau chi 14 thong tin va ghi so, chi
giai doan cubi méi 12 tién that giita hai ngan hang. Con mot viéc nim ngoai sau giai doan.
Thong tu (TT) 15/2024/TT-NHNN Piéu 6 khoan 2 budc t6 chic cung tng dich vu quy
dinh thoi han khach hang duoc dé nghi tra soat, khiéu nai va thoi han d6 khong it hon 60
ngay ké tir ngy phat sinh giao dich. Tra soat 1a viéc xem lai mot giao dich da qua khi co
nghi vén sai sot.

The last column is the thing to remember: the first five stages are information and bookkeeping,
and only the last is real money between the two banks. One more task sits outside the six stages.
Circular (TT) 15/2024/TT-NHNN, Article 6(2), requires the provider to set a period in which a
customer may ask for a query or complaint, and that period must be no shorter than 60 days
from the date of the transaction. A query means looking again at a past payment when an error
is suspected.

Bai miu 1: dung sb ghi cho ly ca phé 45.000 dong — Worked example 1: bookkeeping for
the 45,000 dong coffee

Trude giao dich: tai khoan Khang & Phu Sa ¢6 500.000 dong, tai khoan Gié Nam & Ngan
hang B ¢6 1.200.000 dong. Lap sb sau ting giai doan.

Before the payment Khang's account at Phu Sa holds 500,000 dong and Gio Nam's account at
Bank B holds 1,200,000 dong. Write the books after each stage.

1. Sau ty quyén: tai khoan Khang con 500.000 — 45.000 = 455.000 déng. Phu Sa ghi
khoan phai tra B 1a 45.000.
After authorisation: Khang's account holds 500,000 — 45,000 = 455,000 dong. Phu Sa
records 45,000 owed to B.

2. Sau chuyén mach: tai khoan Gié Nam ting 1én 1.200.000 + 45.000 = 1.245.000 dong.
B ghi khoan phai thu Phu Sa 1a 45.000.
After switching: Gio Nam's account rises to 1,200,000 + 45,000 = 1,245,000 dong. B
records 45,000 receivable from Phu Sa.

3. Sau quyét toan: tai khoan Phi Sa & NHTW giam 45.000, tai khoan B ¢ NHTW ting
45.000. Hai khoan phai tra va phai thu bang 0.
After settlement: Phu Sa's central bank account falls by 45,000 and B's rises by 45,000. The
payable and the receivable go to zero.
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4. Kiém: tong tién ciia Khang va Gié Nam 14 455.000 + 1.245.000 = 1.700.000, bang

500.000 + 1.200.000. Tién chi déi chu.
Check: Khang's and Gio Nam's money together is 455,000 + 1,245,000 = 1,700,000, equal
to 500,000 + 1,200,000. Money only changed hands.

Poc két qua: khoang giita budc 2 va bude 3 1a lac B d3 bao C6 cho quan nhung chua

nhan tién that tir Phu Sa. Khoang d6 chinh 1a ngudn cia rui ro & muc 2.5.

Reading the result: the gap between step 2 and step 3 is when B has credited the shop but has

not yet received real money from Phu Sa. That gap is the source of the risk in section 2.5.

Ba tir d& nham

, . Tra loi cau hoi Vi du & quan Gi6o Nam
Three easily confused . .
Answers the question Example at Gio Nam
words
Uy quyén C6 cho giao dich di khong? Phu Sa tra 10i dong y trong vai gidy
Authorisation May the payment go ahead? Phu Sa answers yes within seconds

Cubi ngay tinh Phu Sa phai tra B rong

Bu tru Ai phai tra ai bao nhiéu? bao nhiéu
Clearing Who owes whom how much? At day end work out Phu Sa's net amount
owed to B

Tai khoan NHTW cua Phu Sa giam,
Quyeét toan Tien that da chuyén chua? cua B tang
Settlement Has real money been moved? Phui Sa's central bank account falls, B's

rises

PHAI THUQC / MEMORISE — Vong doi: khdi tao = xéc thyc = ty quyén = chuyén
mach = bu trir = quyét toan. Uy quyén 1a cdu tra 1i c6 thé di, bu trir 1a cdu tra 16i ai no ai
bao nhiéu, quyét toan méi 14 lic tién that di chuyén.

Life cycle: initiation = authentication = authorisation = switching = clearing = settlement.
Authorisation says the payment may go ahead, clearing says who owes whom how much, and only
settlement moves real money.

2.2. H¢ théng gia tri cao va hé th(")ng ban 1é — 2.2. High-value and retail payment

systems

Khong phai moi thanh toan déu di chung mot duong. Mot doanh nghiép tra 5 ty dong tién
mua nguyén lidu can duoc quyét toan chac chan va nhanh. Mot ngudi mua ca phé 45.000
ddng can tién va ré, va co thé chd dén cubi ngdy. Vi vay cac nudc tich hai nhém hé
thong: hé thong gia tri cao va hé thong ban 1¢.

Not every payment travels the same road. A business paying 5 billion dong for raw materials
needs settlement that is certain and fast. A person buying a 45,000 dong coffee needs
convenience and a low cost, and can wait until the end of the day. So countries separate two
groups of systems: high-value and retail.

Nghi dinh 52/2024/ND-CP dung ca hai y. Diéu 7 khoan 1 giao NHNN t6 chtic, quan 1y
va van hanh hé thong thanh toan qudc gia dé cung tng dich vu thanh toan cho cac thanh
vién 1a NHNN, céc to chirc tin dung, chi nhdnh ngan hang nudc ngoai va Kho bac Nha
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nudc, va quyét toan két qua bu trir cho cac hé théng thanh toan khac. Piéu 3 khoan 21
diém b néu mot tiéu chi cta hé théng quan trong: hé thong xtr Iy cac giao dich thanh toan
gia tri cao.

Decree 52/2024/ND-CP uses both ideas. Article 7(1) charges the State Bank with organising,
managing and operating the national payment system, serving members that are the State Bank,

credit institutions, foreign bank branches and the State Treasury, and with settling the results of
clearing for other payment systems. Article 3(21)(b) names one criterion of an important system:

a system that handles high-value payments.

Pac diem Hg¢ thong gia tri cao
Feature High-value system

S6 1énh
Number of
instructions

Gia tri moi 1énh
Value per instruction
Nguoi ding dién
hinh

Typical users
Céch quyét toan
thuong gap
Usual settlement
Uu tién

Priority

it

Few

Lén
Large

Ngan hang, doanh nghiép 16n, thi
truong tai chinh
Banks, large firms, financial markets

Tung 1€nh, ngay lap tic

Instruction by instruction, at once

Chic chén, nhanh
Certainty, speed

H¢ théng ban 1é
Retail system

Nhiéu
Many

Nho
Small

Ca nhan, quan, san ban hang
Individuals, shops, marketplaces

Gom theo chu ky, chi tra phan
chénh
Collected by cycle, differences only

Ré, tién
Low cost, convenience

Su khéc nhau vé sb luong va gia tri dé bi hiéu sai, nén ta tinh thir. Mot ngay cua Ngan
hang Phu Sa c6 2 1énh lién ngén hang gia tri cao, mdi 1énh 5 ty dong, va 40.000 1énh QR,
mdi 1énh trung binh 80.000 déng. Hai lénh 16n cong lai 1a 10 ty dong. Bon muoi nghin
1énh nho cong lai 13 40.000 * 80.000 = 3,2 ty dong. S6 1énh QR gip hai muoi nghin lan,
nhung tong gia tri chi bang chua dén mot phan ba.

The difference in count and value is easy to misjudge, so work it out. One day at Phu Sa Bank
has 2 high-value interbank instructions of 5 billion dong each and 40,000 QR instructions
averaging 80,000 dong each. The two large instructions add up to 10 billion dong. The forty
thousand small ones add up to 40,000 * 80,000 = 3.2 billion dong. There are twenty thousand
times as many QR instructions, yet their total value is under a third.

Piéu d6 giai thich vi sao hai nhom can thiét ké khac nhau. Hé thong gia tri cao phai xu 1y
chéic timg 1énh, vi mot 1énh sai 13 hang ty dong. Hé thong ban 1¢ phai xir 1y dugc hang
chuc nghin 1énh nhoé véi chi phi mdi 1énh thap, nén gom lai roi b trir 1a hop 1y. Tén va s6
liéu cua tung hé théng cu thé trong nudc dugc goi chung 1a hé théng thanh toan dién tur
lién ngan hang cia NHNN va hé thong chuyén mach quc gia.

That explains why the two groups need different designs. A high-value system must process each

instruction with certainty, because one mistake is billions of dong. A retail system must handle
tens of thousands of small instructions at a low cost per instruction, so collecting and netting
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them makes sense. Specific domestic systems are referred to here only as the State Bank's
interbank electronic payment system and the national switching system.

VI DU/ EXAMPLE — Chij Lan Anh chi cho Khang bang gidm sat trong ngay: 1énh gia tri
cao hién ting dong mét, con 1énh QR chi hién thanh mot con $6 téng theo tung phut. Chi néi
do6 1a hai cach nhin cho hai loai viéc: ting 1€nh 16n can nhin riéng, dan I¢énh nho can nhin theo
nhom.

Ms Lan Anh shows Khang the day's monitoring screen: high-value instructions appear line by line,
while QR instructions appear only as one total for each minute. She says these are two ways of
looking for two kinds of work: each large instruction needs its own look, and a crowd of small ones
needs a look as a group.

2.3. Bu tru: vi thé song phuwong va da phwong — 2.3. Clearing: bilateral and

multilateral positions

Cubi budi chg, cac sap ngéi lai tinh ai ng ai. Sap rau ng sap ca 100.000 déng, sap ca ng
sap rau 70.000 dong. Hai sap khong dua tién qua lai hai 1an. Sap rau dua 30.000 dong,
xong. D6 1a bu trir (netting): cAn cac khoan ng qua lai roi chi tra phan chénh. Cac ngan
hang lam diéu twong ty véi hang nghin 1énh m&i ngay.

At the end of the market day the stalls sit down to work out who owes whom. The vegetable stall
owes the fish stall 100,000 dong and the fish stall owes the vegetable stall 70,000 dong. The two
stalls do not hand money back and forth twice. The vegetable stall hands over 30,000 dong,
done. That is netting: offsetting debts that run both ways and paying only the difference. Banks
do the same with thousands of instructions a day.

C6 hai mirc bu trir. Bu trir song phuong (bilateral netting) cin timg cap hai ngan hang véi
nhau. Bu trr da phuong (multilateral netting) gép moi nghia vu cua mdt ngan hang véi
tat ca cac ngan hang con lai thanh mot con s duy nhat, goi 14 vi thé rong (net position).
Vi thé rong 1a tong phai nhan trir tong phai trd. Duong 1a s& nhan rong, am 14 phai tra
rong. Dich vu bu trir dién tir, theo Piéu 3 khoan 15 NP 52, 13 ha ting k¥ thuat va nghiép
vu dé tiép nhan, d6i chiéu dir liéu thanh toan va tinh toan két qua so tién phai thu, phai tra
sau khi bu trr.

There are two levels of netting. Bilateral netting offsets each pair of two banks against each
other. Multilateral netting combines all of one bank's obligations to and from every other bank
into one figure, called the net position. The net position is total receivable minus total payable.
Positive means a net receipt, negative means a net payment. The electronic clearing service,
under Article 3(15) of Decree 52, is the technical infrastructure and business process for
receiving and matching payment data and calculating the amounts receivable and payable after
netting.

Vi thé rong = X phai nhin — X phai trd (2.1)
Thanh khoan can = X |vi thé rong| ctia cdc ngan hang c6 vi thé 4m (2.2)
Tiét kiém = (Tong gép — Tong rong) / Téng gop * 100% (2.3)
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Bai méu 2: bu trir cho bén ngan hang — Worked example 2: netting for four banks

Bbn ngan hang A, B, C, D c6 cac nghia vu trong mét chu ky nhu bang sau, don vi triéu
ddng. Hang 13 bén tra, cot 1a bén nhan.

Four banks A, B, C and D have the obligations in the next table in one cycle, in million dong.
Rows are payers and columns are receivers.

Tra cho = Tong tra
A C ,

Pays to = Total paid
- 100 60 40 200

A
B 70 - 90 30 190
C 50 40 - 80 170
D 30 60 20 - 110
Tong nhan 150 200 170 150 670

Total received

1. Cong hang dé co tong tra: A 100 + 60 + 40 =200; B 70 + 90 + 30 = 190; C 50 + 40 +
80 =170; D 30 + 60 + 20 = 110. Tdng gdp 200 + 190 + 170 + 110 = 670.
Add the rows to get total paid: A 100 + 60 + 40 =200, B 70 + 90 + 30 = 190, C 50 + 40 +
80 = 170; D 30 + 60 + 20 = 110. The gross total is 200 + 190 + 170 + 110 = 670.

2. Cong cot dé co tong nhan: A 70 + 50 + 30 = 150; B 100 + 40 + 60 = 200; C 60 + 90 +
20 =170; D 40 + 30 + 80 = 150. Téng 670, khép tong tra.
Add the columns to get total received: A 70 + 50 + 30 = 150; B 100 + 40 + 60 = 200; C 60
+ 90+ 20 =170, D 40 + 30 + 80 = 150. The total is 670, matching total paid.

3. Vi thé rong theo cong thirc (2.1): A 150 — 200 =—50; B 200 — 190 = +10; C 170 —
170 =0; D 150 — 110 = +40. Kiém: =50 + 10 + 0 + 40 = 0.

Net positions by formula (2.1): A 150 — 200 = —50; B 200 — 190 = +10;, C 170 — 170 = 0;
D 150 — 110 = +40. Check: =50 + 10 + 0 + 40 = 0.

4. Bu trur song phuong tung cap: A—B con 100 — 70 = 30 (A trd B); A—C con 60 — 50 =

10 (A tra C); A-D con 40 — 30 =10 (A trda D); B—C con 90 — 40 = 50 (B tra C); B-D
con 60 —30 =30 (D trd B); C—D con 80 — 20 = 60 (C tra D). Téng 30+10+ 10+ 50
+ 30+ 60 =190.
Bilateral netting pair by pair: A-B leaves 100 — 70 = 30 (A pays B); A—C leaves 60 — 50 =
10 (A pays C); A—D leaves 40 — 30 = 10 (A pays D); B—C leaves 90 — 40 = 50 (B pays C);
B-D leaves 60 — 30 = 30 (D pays B); C-D leaves 80 — 20 = 60 (C pays D). The total is 30
+ 10+ 10+ 50+ 30 + 60 = 190.

5. Bu trir da phuong: chi A ¢6 vi thé 4m, nén theo (2.2) chi can chuyén 50 (A tra B 10 va
tra D 40). Tong rong 1a 50.

Multilateral netting: only A has a negative position, so by (2.2) only 50 must move (4 pays B
10 and D 40). The net total is 50.

6. Tiét kiém theo (2.3): song phuong (670 — 190) / 670 = 71,6%; da phuong (670 — 50) /
670 = 92,5%.
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Saving by (2.3): bilateral (670 — 190) / 670 = 71.6%, multilateral (670 — 50) / 670 =

92.5%.
Poc két qua: néu quyét toan ting 1énh, ngan hang A phai cé san 200 triéu dong dé tra.
Néu quyét toan rong da phuong, A chi can 50 triéu dong, con B, C, D khong phai chuin
bi déng nao.
Reading the result: if every instruction is settled one by one, bank A must have 200 million dong

ready to pay. With multilateral net settlement, A needs only 50 million dong and B, C and D need
to prepare nothing.

250 B Quyét toan timg khoan
BN Quyét toan rong

200 { g 190
170
110
5 50
0 0 0

Ngan hang A Ngan hang B Ngéin hang C ~ Ngéan hang D

Triéu dong

Hinh 2.2. Tién mdi ngan hang phai chuan bi. Nhin cip cot cua timg ngén hang: cot xanh 14 tong
phai tra néu quyét toan timg khoan, cot cam 1a s6 phai tra rong, chi ngan hang A con 50.
Figure 2.2. Money each bank must prepare. Look at the pair of bars for each bank: the blue bar is the

total payable if instructions are settled one by one and the orange bar is the net payment, with only bank
A left at 50.

# Ma tran nghia vu (triéu ddng): hang trad cho coét
ds = "ABCD"
m = {"A": {"B": 100, "C": 60, "D": 40},

"B": {"A": 70, "C": 90, "D": 30},

"C": {"A": 50, "B": 40, "D": 80},

"D": {"A": 30, "B": 60, "C": 20}}

gross = sum(sum(r.values()) for r in m.values())
ron = {}
for a in ds:
tra = sum(m[a] .values())
nhan = sum(m[b][a] for b in ds if b != a)
ron[a] = nhan - tra

print ("bank", a, "pay", tra, "receive", nhan, "net", ron[a])
song phuong = 0
for i, a in enumerate (ds):

for b in ds[i + 1:]:

song phuong += abs(m[a] [b] - m[b] [a])

da phuong = sum(-v for v in ron.values() if v < 0)
print ("gross", gross)
print ("bilateral", song phuong)
print ("multilateral", da phuong)
print ("saving", round((gross - da phuong) / gross * 100, 1))
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Két qua chay / Output

bank A pay 200 receive 150 net -50
bank B pay 190 receive 200 net 10
bank C pay 170 receive 170 net O
bank D pay 110 receive 150 net 40
gross 670

bilateral 190

multilateral 50

saving 92.5

Ma trén lam lai ding cic budc vira tinh tay va ra 670 cho tong gdp, 190 cho song
phuong, 50 cho da phuong. Khac biét duy nhat 13 may lam duoc ca khi c6 hang trim
ngan hang, con tay chi lam dugc véi bon.

The code repeats the steps just done by hand and returns 670 for the gross total, 190 for

bilateral and 50 for multilateral. The only difference is that a machine copes with hundreds of
banks while a hand copes with four.

LOI HAY GAP / COMMON MISTAKE — Cong gia tri tuyét ddi ciia moi vi thé rong 1ol
goi d6 1a s tién phai chuyén. Lam vay tinh mdi khoan hai 1an, mét 1an & bén tra va mot lan &
bén nhan. O vi du trén tong gia tri tuyét d6i 1a 50 + 10 + 0 + 40 = 100, gap d6i s tién that
phai chuyén 1a 50. Chi cong céac vi thé 4m, hodc chi cong céc vi thé duong.

Adding up the absolute values of all net positions and calling that the amount to be moved. That
counts each amount twice, once on the paying side and once on the receiving side. In the example the
sum of absolute values is 50 + 10 + 0 + 40 = 100, double the real amount to move of 50. Add only the
negative positions, or only the positive ones.

2.4. Quyét toan tong tirc thoi va quyét toan rong hoin lai — 2.4. Real-time gross

and deferred net settlement

Quyét toan (settlement) 1a budc chuyén tién that dé cham dit nghia vu. Co hai cach to
chire. Quyét toan tong tirc thoi (RTGS, real-time gross settlement) quyét toan ting 1énh
riéng, ngay khi nhan va néu du tién. Quyét toan rong hodn lai (DNS, deferred net
settlement) gom 1énh trong mot chu ky, bu trir, roi dén gio quy dinh méi quyét toan phan
chénh.

Settlement is the step that moves real money to end an obligation. There are two ways to
organise it. Real-time gross settlement (RTGS) settles each instruction on its own, at once,

provided the funds are there. Deferred net settlement (DNS) gathers instructions over a cycle,
nets them, and settles only the differences at a set time.

Hay nghi dén hai cach tra tién chg. RTGS giéng tra tién mat tay trao tay cho tfmg mon:
tra xong la xong, nhung vi ctia ban phai du tién ngay lic d6. DNS giéng ghi s6 ca ngay
r0i cubi ngay cin ng: vi nhe hon, nhung subt ngay ban da nhan hang ma chua tra, nén
nguoi ban phai tin ban.

Think of two ways of paying at the market. RTGS is like paying cash hand to hand for each item:
once paid it is done, but your wallet must hold enough at that moment. DNS is like keeping a tab

all day and offsetting debts in the evening: the wallet is lighter, but all day you have received
goods without paying, so the seller has to trust you.
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Criterion

Khi nao quyét toan Tung Iénh, ngay khi nhan Cudi chu ky, mot lan
When it settles Each instruction, on receipt Once, at the end of the cycle
S6 tién chuyén bung gia tri tung 1énh Chi s6 rong sau b trir
Amount moved The exact value of each instruction Only the net amount after netting
Thanh khoan cin ¢ Lén Nho
Liquidity needed Large Small
Rui ro tin dung gitra cac 2 R . i , .

N S Gan nhu khong con C6 trong khoang cho
ngan hang . .

o Almost none Present during the wait

Credit risk between banks
Hang doi va khoa chét C6 thé xay ra it xay ra
Queues and gridlock May occur Rare

Hai khai niém di kém quyét toan can dinh nghia 3. Tinh cudi cing (finality) 13 thoi diém
tir 6 1énh khong con bi rat lai hay huy, ké ca khi ngudi gui hay ngan hang gip su ¢6 sau
d6. V&i RTGS tinh cudi cung dén theo timg 1énh. V&i DNS n6 dén khi ca chu ky quyét
toan xong, nén c6 1énh da bao C6 cho khach ma van cé nguy co bi g& lai néu mot ngan
hang khong tra dugc.

Two ideas that go with settlement need clear definitions. Finality is the moment from which an
instruction can no longer be recalled or cancelled, even if the sender or a bank fails afterwards.

In RTGS finality comes instruction by instruction. In DNS it comes when the whole cycle has
settled, so an instruction already credited to a customer can still be unwound if a bank cannot

pay.

Gid chdt (cut-off time) 13 gio ma sau d6 1énh méi nhap duoc xir 1y vao ngay 1am viéc ké
tiép. Ngay lam viéc (business day) la ngay hé thong mo ctra quyét toan, thuong khong
gom thir Bay, Chu nhat va ngay nghi. Ngay gia tri (value date) 12 ngay tién dugc tinh 13
da chuyén. Gio chét 16:00 13 s6 ciia Ngan hang Phu Sa, do ngan hang ty dat: 1énh nhap
lac 15:30 thr Sdu c6 ngay gia tri 1a thor Sau, con 1énh nhap lac 16:20 thtr Sau c6 ngay gia
trj 1a thir Hai ké tiép.

The cut-off time is the time after which a newly entered instruction is processed on the next
business day. A business day is a day on which the system is open for settlement, normally
excluding Saturday, Sunday and holidays. The value date is the day on which money counts as
transferred. The 16:00 cut-off is Phu Sa Bank's own figure, set by the bank: an instruction

entered at 15:30 on Friday has a value date of Friday, while one entered at 16:20 on Friday has
a value date of the following Monday.

Vin ban phap luat cling gin thoi han v6i ngay 1am viéc. TT 15/2024/TT-NHNN Diéu 3
khoan 7 dinh nghia dich vu chuyén tién 1 viéc t6 chirc cung ung dich vu thanh toan
chuyén mdt sb tién nhit dinh cho bén thu huong theo yéu cau cta bén tra tién. Diéu 12
khoan 2 diém b quy dinh, v6i chuyén tién khong qua tai khoan cia khach hang, ngan
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hang phuc vu bén thu hudng phai hach toan va bao C6 cho bén thy hudng cham nhat
trong 01 ngdy lam viéc ké tir khi nhan dugc 1énh chuyén tién hop phap, hop 18.

The law also ties deadlines to business days. TT 15/2024/TT-NHNN Article 3(7) defines a money
transfer service as the provider moving a given sum to the beneficiary at the payer's request.
Article 12(2)(b) provides that, for transfers not made through the customer's account, the bank
serving the beneficiary must post the amount and credit the beneficiary within 01 business day of
receiving a lawful and valid transfer order.

Bai miu 3: gio' chot va ngay gia tri — Worked example 3: cut-off and value date

Gio chét 16:00. Ngan hang Phu Sa nghi thir Hai 9/11/2026 d¢ bao tri hé thong. Tim ngay
gia tri cua 1énh nhap luc 15:30 thtr Sau 6/11/2026 va cta 1énh nhép lac 16:20 cung ngay.
The cut-off is 16:00. Phu Sa Bank is closed on Monday 9 November 2026 for system
maintenance. Find the value date of an instruction entered at 15:30 on Friday 6 November 2026
and of one entered at 16:20 on the same day.

1. Lénh 15:30 nhap trudc gid chdt va thir Sau 1a ngay 1am viée, nén ngdy gié tri 13 thir
Sau 6/11.
The 15:30 instruction is entered before the cut-off and Friday is a business day, so the value
date is Friday 6 November.

2. Lénh 16:20 nhap sau gid chét, nén chuyén sang ngay ké tiép 1a tha Bay 7/11.
The 16:20 instruction is entered after the cut-off, so it moves to the next day, Saturday 7
November.

3. Thu Bay va Chu nhat 8/11 khong phai ngay lam viéc; thir Hai 9/11 nghi bao tri. Ngay
lam viéc déu tién 1a thir Ba 10/11.
Saturday and Sunday 8 November are not business days, and Monday 9 November is closed.
The first business day is Tuesday 10 November.

Poc két qua: hai 1énh nhdp cach nhau 50 phat nhung ngay gia tri cach nhau 4 ngay.
Khach chuyén tién gap cho nha cung cap phai biét gid chét trude khi bam.

Reading the result: the two instructions are entered 50 minutes apart but their value dates are 4
days apart. A customer paying a supplier in a hurry must know the cut-off before tapping.

PHAI THUQC / MEMORISE — RTGS: ting lénh, ngay, can nhiéu thanh khoan. DNS:
gom, bu trix, chi tra phan chénh, can it thanh khoan nhung c6 khoang chd rii ro. Sau gior chdt
hodc vao ngay nghi, ngay gi tri 1a ngay lam viéc ké tiép.

RTGS: each instruction, at once, needing much liquidity. DNS: collect, net, pay only the difference,
needing little liquidity but with a risky waiting period. After the cut-off or on a closed day the value
date is the next business day.

2.5. Riii ro trong thanh toan va vi sao dung tién ngin hang trung wong — 2.5.
Payment risks and why central bank money is used

Anh Tuén, giam ddc an ninh thong tin cia Phu Sa, héi Khang mot cau: néu giira luc B
bao C6 cho quan va lic quyét toan ma Phu Sa khong tra duoc, thi ai chiu? Cau hoi d6 dan
tGi bon loai rii ro. Ban can phén biét timg loai, vi cach phong mdi loai khac nhau.
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My Tudn, Phit Sa's chief information security officer, asks Khang a question: if Phit Sa cannot
pay between the moment B credits the shop and the moment of settlement, who bears the loss?
That question leads to four kinds of risk. You need to tell them apart, because each is guarded
against differently.

Lagi Vidu Cach giam

What it is Example How to reduce it

Bén dbi tac khong tra i B bao C6 quan réi Phu Sa Quyét toan sém, bu trir,

Tin dung khi dén han khong tra gi6i han du no
Credit The counterparty does not | B credits the shop and Phu Sa = Settle early, net, cap
pay in full when due does not pay exposures

S R Phu Sa c6 tai san nhun
Chua du tien dé tra dung £

. o thiéu tién trén tai khoan Giir s6 du du phong, tin
Thanh han du sau nay tra dugc , L. . ;
. NHTW luc quyét toan dung trong ngay
khoan Not enough funds to pay . .
o . Phu Sa has assets but too little  Hold a reserve balance,

Liquidity on time though able to pay =~ . . .

later in its central bank account at  intraday credit

settlement

L4i h¢ thdng, 16i nguoi

hodc su ¢ lam gian Trung tdm chuyén mach Du phong, kiém thir, quy
Vanhanh  doan ngung chay 40 phut trinh xir Iy su ¢6
Operational  Failure of systems or The switch stops for 40 Backup, testing, incident

people, or an incident, minutes procedures

causing disruption

Mot thanh vién khong Ngan hang A khong tra, D

, , R > \ . Giam sat, quy tic tham gia,
trd duoc kéo theo thanh  mat khoan nhan dé tra tiép oy 2

H¢ thon tai san bao dam
o £ vién khac Bank A fails to pay, D loses ) L
Systemic .. L Oversight, participation
One member's failure the receipt it needed to pay
: rules, collateral
drags others down onward

ND 52 Diéu 3 khoan 22 dinh nghia rai ro hé thdng 1a rii ro ma mot thanh vién tham gia
hé théng thanh toan khong c6 kha nang thuc hién cac nghia vu tai chinh khi dén han, dan
dén viéc cac thanh vién tham gia khac cling khong thé thyuc hién nghia vu tai chinh khi
dén han va c6 lan truyén rai ro dén cac hé thong thanh toan khac. Chit lan truyén 1a diém
khac biét: mdt ngan hang gap chuyén thi thiét hai khong dirng ¢ ngan hang do.

Decree 52, Article 3(22), defines systemic risk as the risk that a member of a payment system
cannot meet its financial obligations when due, so that other members also cannot meet theirs

when due, with the risk spreading to other payment systems. The word spreading is the
difference: when one bank is in trouble the damage does not stop at that bank.

Bai miu 4: mirc phoi nhiém khi bén kia khéng tra — Worked example 4: exposure when
the other side does not pay

Dung lai bang bon ngan hang & muc 2.3. Gia sir moi quyét toan déu hoan dén cudi chu ky
va c6 ngan hang khong tra. Ngan hang D da bao Co6 cho khéch cac khoan phai nhan tir ba
bén kia. Tinh muc D c6 thé mét trong hai cach quyét toan hodn.
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Reuse the four-bank table of section 2.3. Suppose all settlements are deferred to the end of the
cycle and some bank fails to pay. Bank D has already credited customers with what it is to
receive from the other three banks. Work out how much D could lose under the two ways of
deferring settlement.

1. Hodn ma khong bu trir: D chd nhan 40 tir A, 30 tir B, 80 tir C, tong 150. Néu ca ba
khong tra, D c6 thé mat téi 150.
Deferral without netting: D waits to receive 40 from A, 30 from B and 80 from C, 150 in
total. If none of the three pays, D could lose up to 150.

2. Hodn ¢6 bu trir da phwong: vi thé rong ctia D 1a +40 (muc 2.3). Mtc phoi nhiém tdi
da ctia D chi con 40.
Deferral with multilateral netting: D's net position is +40 (section 2.3). D's maximum
exposure falls to 40.

3. Cong moi vi thé duong: B +10 va D +40 1a 50, béng khoan duy nhat A phai tra. Toan
hé théng chi phoi nhiém 50 thay vi 670.
Add all positive positions: B +10 and D +40 make 50, equal to the single amount A must
pay. The whole system is exposed to only 50 instead of 670.

4. Poc két qua: bu trir da phuwong ha mirc mat tdi da ctua D tir 150 xudng 40, nhung nd
cling budc cac ngan hang phai thong nhat cach chia thiét hai néu A khong tra.
Reading the result: multilateral netting cuts D's maximum loss from 150 to 40, but it also
forces the banks to agree beforehand how to share the loss if A does not pay.

Con mot cau hoi: vi sao quyét toan bang tién NHTW. Tién NHTW 1a sé du trén tai khoan
mo tai ngan hang trung wong. Bén nhan mudn nhan loai tién khong kém rui ro tin dung.
Ngan hang trung uong la noi phat hanh dong tién d6 nén khong thé hét tién dé tra bang
chinh dong tién ctia minh. S6 du & mot ngan hang thwong mai thi khac: né 14 16i hira cua
ngan hang d6, va 10i hira c6 thé khong giit dugc. Quyét toan bang tien NHTW cat dat
chudi 161 htra chdng 1én nhau.

One question remains: why settle in central bank money. Central bank money is a balance in an
account held at the central bank. A receiver wants money that carries no credit risk. The central
bank issues the currency itself, so it cannot run out of its own currency to pay. A balance at a

commercial bank is different: it is that bank's promise, and promises can fail. Settling in central
bank money cuts the chain of promises stacked on one another.

LOI HAY GAP / COMMON MISTAKE — Nhim rui ro tin dung véi riii ro thanh khoan.
Ngan hang chua c¢6 du tién trén tai khoan quyét toan hom nay nhung s& tra duoc vao chiéu
mai 1a rdi ro thanh khoan. Ngan hang khong con kha nang tré 1a rui ro tin dung. Hai tinh
hudng can hai cach xtr Iy khac nhau: cap tin dung trong ngay cho tinh huéng dau, khong cho
tinh hudng sau.

Confusing credit risk with liquidity risk. A bank that lacks funds in its settlement account today but
will be able to pay tomorrow afternoon presents liquidity risk. A bank that can no longer pay presents
credit risk. The two cases need different handling: intraday credit for the first, not for the second.
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2.6. Hang doi thanh khoén, khéa chét va cach giai téa — 2.6. Liquidity queues,

gridlock and how to relieve it

Trong quyét toan tong tirc thoi, mot 1énh chi di duwoc khi ngan hang tra c6 du tién trén tai
khoan quyét toan. Néu chwa du, 1énh khong bi hay. N6 duoc xép vao hang doi (queue) dé
cho tién vé. Hang doi 13 chuyén binh thuong, gidng nguoi xép hang ¢ quiy khi quiy
chua du tién I¢.

In real-time gross settlement an instruction goes ahead only when the paying bank holds enough
in its settlement account. If it does not, the instruction is not cancelled. It is placed in a queue to
wait for funds to arrive. A queue is normal, like people waiting at a counter that has run short of
change.

Cach xép hang doi quyét dinh chuyén gi xay ra tiép theo. Vao trude ra truéc (FIFO, first
in, first out) chi xét 1énh dtng dau: néu 1énh d6 thiéu tién thi moi 1énh phia sau phai cho,
ké ca 1énh du tién. Vuot hang (bypass) cho phép 1énh phia sau di trudc néu bén tra du
tién. Cach thr ba 1 bu trir cac 1énh dang cho voi nhau, nhu ta s& thay.

How the queue is ordered decides what happens next. First in, first out (FIFO) looks only at the
instruction at the head: if it lacks funds, every instruction behind it must wait, even one that is
funded. Bypass lets an instruction behind go first if its payer has enough. The third way is to net
the waiting instructions against each other, as we shall see.

Khoa chét (gridlock) 1a tinh hudng cic ngan hang chd tién cua nhau. Ngan hang X cin
nhan 70 tir Y méi di tra Y 80. Ngan hang Y can nhan 80 tir X méi di tra X 70. Mdi bén
dang gilr khoan ma bén kia can, khong bén nao di trudc, nén khong 1énh nao di duoc du
tong tién trong hé thong van du.

Gridlock is the situation in which banks wait for each other's money. Bank X needs to receive 70
from Y before it can pay Y 80. Bank Y needs to receive 80 from X before it can pay X 70. Each
holds the amount the other needs and neither goes first, so no instruction moves even though the
money in the system is quite enough.

C6 bén cach giai téa. Mot, cho Iénh du tién vuot hang. Hai, bu trir song phuong hodc da
phuong cac 1énh dang cho rdi quyét toan phan chénh. Ba, cdp tin dung trong ngay
(intraday credit): NHTW cho ngan hang vay sé tién thiéu dén hét ngay, thuong co tai san
bao dam. Bon, cac ngan hang tu giit s6 du du 16n va giri 1énh som, tranh don 1énh vao gio
chot.

There are four ways to relieve it. One, let funded instructions bypass the queue. Two, net the
waiting instructions bilaterally or multilaterally and settle the difference. Three, grant intraday
credit: the central bank lends the missing amount until the end of the day, normally against
collateral. Four, banks keep large enough balances and send instructions early instead of
bunching them at the last moment.

Bai miu 5: hai ngin hang va bon 1énh — Worked example 5: two banks and four
instructions

Ngéan hang X va Y mdi bén c6 50 triéu dong. Bén 1énh dén theo thir ty: 1énh 1, X tra Y
80; 1énh 2, Y tra X 70; Iénh 3, X tra Y 20; Iénh 4, Y trda X 30. Hay cho biét quyét toan
dién ra thé nao.
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Banks X and Y hold 50 million dong each. Four instructions arrive in order: instruction 1, X
pays Y 80; instruction 2, Y pays X 70; instruction 3, X pays Y 20; instruction 4, Y pays X 30.
Show how settlement unfolds.

1. Lénh 1: X c6 50 < 80, vao hang doi. Lénh 2: Y ¢6 50 < 70, vao hang doi. Véi FIFO,
1énh 3 va 4 dung sau lénh 1 nén ciing phai cho: khong 1énh nao di, tirc khéa chét.
Instruction 1: X holds 50 < 80, so it queues. Instruction 2: Y holds 50 < 70, so it queues.
With FIFO, instructions 3 and 4 sit behind instruction 1 and also wait: nothing moves, which
is gridlock.

2. Cho vuot hang: 1€nh 3 ¢6 X 50 > 20 nén di, X con 30 va Y thanh 70. Lénh 4 c6 Y 70
>30nén di, Y con 40 va X thanh 60.

With bypass. instruction 3 has X 50 > 20 and goes, leaving X 30 and Y 70. Instruction 4 has
Y 70 > 30 and goes, leaving Y 40 and X 60.

3.Lénh 1 (X c¢6 60 < 80) va 1énh 2 (Y c6 40 < 70) van ket. Bu trir hai 1énh nay: X tra
rong 80 — 70 = 10.

Instruction 1 (X holds 60 < 80) and instruction 2 (Y holds 40 < 70) are still stuck. Net these
two: X pays a net 80 — 70 = 10.

4. X ¢6 60> 10 nén du. Quyét toan: X con 60 — 10 = 50, Y thanh 40 + 10 = 50.
X holds 60 > 10, which is enough. Settle: X keeps 60 — 10 = 50 and Y has 40 + 10 = 50.

5. Kiém: s6 du cubi 50 va 50, tong 100 bang tong ban dau. Ca bon 1énh gop lai ding
bang nhau hai chiéu (X tra 80 + 20 = 100, Y tra 70 + 30 = 100) nén khong bén nio
doi s0 du.

Check: final balances 50 and 50, total 100, equal to the starting total. The four instructions

balance out in both directions (X pays 80 + 20 = 100, Y pays 70 + 30 = 100), so neither
balance changes.

Poc két qua: khoa chét duogc giai bé‘mg hai budc nhd, vuot hang roi bu trir, va chi cAn mot
khoan chuyén that 14 10 triéu dong thay vi 200 tri¢u dong ctia bon 1énh.

Reading the result: the gridlock is cleared in two small steps, bypass and then netting, and needs
only one real transfer of 10 million dong instead of the 200 million dong of the four instructions.
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Truwde: ca hai lénh déu thiéu tién

Iénh 1: X tra Y 80, cho

Ngén hang X - Ngén hang Y
s6 du 60 s6 du 40

A

[énh 2: Y tra X 70, cho

Sau: bu triwr hai 1énh, X tra rong 10

Ngén hing X chi chuyén 10

s6 du 50

Ngén hang Y
0 du 50

v

Hinh 2.3. Khoa chét va cach giai. Nhin nira trén: hai miii tén do 1a hai 1énh cho va mdi ngén
hang déu thiéu tién. Nhin nira dudi: sau b trir chi con mot miii tén xanh chuyén 10.
Figure 2.3. Gridlock and its relief. Look at the upper half: the two red arrows are two waiting
instructions and each bank lacks funds. Look at the lower half: after netting only one green arrow
remains, moving 10.

so du = {"X": 50, "Y": 50}
hang = [ (llel, "Y", 80) 0 (llYll, |'X|', 70) 0 (‘lX‘l, ||Y||, 20) 0 ("Y"’ ||X||, 30) J
def tral(p):

so_du[p[0]] -= p[2]

so du[p[l]] += p[2]
hang.remove (p)

for p in list (hang): # vuot hang: lénh du tién di trudc
if so du[p[0]] >= p[2]:
tra(p)

print ("settle", p, so_du)
print ("left", hang)
# bu tru song phuong hai 1énh con lai: X tra rong
rong = hang[0] [2] - hang[1l][2]
print ("net X pays", rong, "X has", so du["X"])
if so du["X"] >= rong:

for p in list (hang):

tra(p)

print ("final", so _du, "left", hang)

Két qua chay / Output

settle ('X', 'Y', 20) {'X': 30, 'Y': 70}
settle ('Y', 'X', 30) {'X': 60, 'Y': 40}
left [('X', 'Y', 80), ('Y', 'X', 70)]
net X pays 10 X has 60

final {'X': 50, 'Y': 50} left []

Ma vira chay dung theo bai mau 5: hai 1énh du tién di trudc, hai 1énh con lai duoc bu trir
va s6 du cudi 1a 50 va 50.

The code follows worked example 5: two funded instructions go first, the other two are netted,
and the final balances are 50 and 50.

import random
random. seed (42)
NB = 5
ds = []
while len(ds) < 2000:
a, b = random.randrange (NB), random.randrange (NB)

Tai liéu nay dugc bién soan boi ddi ngli ciia website: https://tailicuso.vin
Trang 57



