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1. TGn mdn hqc (ti5ng Viet) : PHAN TICH off ltpu CHo r.qJ cHfNH

2. TGn mdn hqc (ti6ng Anh) : DATA ANALYSIS FOR FINANCE

3. Me s6 m6n hgc : DAT709

4. Trinh iIQ iliro t4o : D4i hgc

5. Nginh dho t4o 6p dgng : Cic nginh dho tgo b$c tl4i hgc

6. Sti tin chi : 03

7. Phfln b6 tndi gian : 150 gid

- Tr.uc tii5p : 45 gid

o Ly thuyiit : 45 gid

o Thwc hdnh : 0 gid
,A- Tryc tuy6n (n€u c6) : kh6ng qu630o/o t6ng sO gio gi6ng cria m6n hgc.

- TU hgc, t.u nghiOn cr?u : 105 gio

- Kh6c :0gid

8. Khoa quf,n If mdn hgc : BQ m6n To6n Kinh t6

9. MOn hgc trufc : Hgc miy

10. MO te m6n hgc

MOn hgc thuQc ttrOi t<i6n thric chuy6n ngdnh vd ld m6n hgc bit buQc trong

chuong trinh ddo t4o. MOn hoc cung cdp c6ch thric phdn tich dfi liQu. Ngdy nay, d[
liQu dugc thu thpp mQt cSch li€n tpc, rQng kh6p Oan Oan d6n sg gia tlng nhanh ch6ng

vC ttrOi lugng dt liQu cflng nhu sg cta d4ng vd h6n t4p vC Oinfr dang. Chitit xu6t th6ng

tin c6 giStri tu mQt ttrOi tuqmg dt liQu lon, h6n t4p nhu vfly Id th6ch thtc lcvn kh6ng

nh6 cho cic gihi ph6p phdn tich dtr liQu cd tli6n. Nhirng tli6u ndy ddi h6i phii c6 c6ch

titip cQn dt liQu mQt c6ch hiQu qu6, thdng minh, nhanh ch6ng vd chinh x6c hon. M6n

hgc khai phrl dfr liQu cung c6p kiiSn thric n6n tang v€ c6c thu4t ngft nhfp m6n linh vgc
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khai thric dt lieu cho tdi chinh; c6c v6n OA tien quan d6n viQc titin xri li dir liQu cho tdi

chinh; phucrng ph6p phdn lo4i dft liQu, gom cum dt liQu vd khai thSc m6u; ung dung

cria khai th6c d[ liQu trong truong hqp .p th6, vdi d4ng dtr li€u c6 c6u truc phric t4p

nhu ddng dir liQu, dii liEu chu6i thdi gian, dt lieu mang xE hQi.

11. Mgc tiGu vh chu6n diu ra cria mdn hgc

11.1. Mqtc fiAu crta mdn hgc

Ky hiQu mgc

ti6u
MO ti mgc ti6u

NQi dung CDR CTDT phin
b6 cho m6n hoc

Kf hiQu CDR

CTDT (PLOn)

(a) (b) (d) (e)

co1

M6n hqc trang bi cho

sinh vi0n k! ndng ldm

viOc i10c l4p vd ldm

viQc theo nh6m de giai

quytit c6c bdi to6n li6n

quan d6n khoa hgc dt
ligu cho tdi chinh.

C6 nlng lpc lem viQc
Itheo nh6m, truy6n dat

hiQu qui trong di6u kiQn

ldm viQc thay d6i vir m6i
t'

truong hQi nhflp qu6c t6.

PLO3

co2

Nguoi hgc hii5u, drlnh

gi6 dugc c6c c6ng cq

ddnh cho ph6n tich dfr

liQu cho tei chinh.

Nguoi hqc v4n dung

thdnh th4o ciic cdng cp

truc quan hori dtr liQu

nhu Matplotlib,

Numpy, Numba,

Pandas, SciPy, Scikit-

Learn, StatsModels, . . .

Ae tt d6 x6y dr,mg mO

hinh pht hgp cho c6c

bdi to6n ve khoa hgc du

liQu trong kinh doanh.

C6 kha ndng vfln dUng

thdnh th4o ki6n thric
).,

nen tang va cnuyen sau

dC giai quy6t cdc vdn
-xoe cnuyen mon

PLO6
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Nguoi hgc c6 kh6 ndng

vQn dpng cao c6c kiiSn

thric vC khoa hgc dt
liQu vd phdn tich dt
lieu mQt crlch hQ th6ng
,t A. , i
oe glal quyet cac van

dA chuy6n m6n trong

linh vgc kinh doanh, tdi

chinh - ngdn hdng

C6 ki€n thric vir ky

ndng vA khoa hgc dii

liQu ,ing dUng trong

kinh doanh

PLO 11

11.2. ChuAn efiu ro cfia miln h,gc (CDR MH) vd sqt ttdng gdp vdo chudn ddu ra cfio

chwong trinh ildo tgo (CDR CTDT)

Ky hiQu

CDR MH

(cLoi)
NQi dung CDR MH

Mrfrc iIQ

theo

thang tlo

Dfp ftng

mgc ti6u

m6n hgc

(Cox)

Kf hiQu

CDR

CTDT

(PLOn)

(ra) (b) (c) (d) (e)

CLOl

IIng dpng thu viQn Python

vdo xri li dfr 1i6u, bi6n d6i

dt liQu th6 thdnh d4ng c6 thti

sri dpng th6ng k6, dp dorin

(dg b6o), ph6n lo4i, thu gi6m
,.1

cnleu noac gom cum.

3 co1,

co2

PLO3

CLOZ

Ung dgng dugc c6c c6ng cu

nhu Matlibplot Seaborn, . . .

vdo tryc quan ho5 dfr liQu

bing c5c bi6u c16 kh6c nhau.

3 co2 PLO6

CLO3

Ung dgng tlugc c6c mO hinh

th6ng kC vd hgc m6y sri dpng

Statsmodels vd sciKit-learn

vdo phdn tich dfr liQu cho tdi

chinh; PCA, t-SNE, UMAP,

k-means vdo thu gi6m chiAu

dt liQu vd gom cum dfr liQu.

4 CO 1 )

co3

PLO6

CLO4
Ung dpng cric kitfn thric v€

khoa hgc dt liQu vd hgc m6y

4 co2, PLOI l
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vdo m6 hinh ho6 c6c bdi toan

thuc ti5.

co3

CLO5

Xiy dgng cbc gihi phSp trgc

quan ho6, ph6n loai, du b6o.

gom cUm dfi ligu fng dqng

trong linh vgc kinh doanh,

tdi chinh ngdn hdng.

4 co2,

co3

PLO6

11.3. Ma trQn tich hqp gifta CDR MH (CLO\), CDR CTDT (PLOn) vd Cht sO ddnh

giti kiit qurt thqc hiQn (PIn.k):

PLO3 PLO6 PLO11
PI 1.1 PL1.2 PI 6.1 Pt 6.2 PI 11.1 Pt 11.2

CLOl J 3

CLOZ 3 3

CLO3 4 4

CLO4 4 4

CLO5 4 4

12. Phuong phip vi hinh thric d4y vh hgc

12.1. Phwong phtip dqy vd hgc:

Nh6rn girip sinh vi6n dat dugc c6c muc ti6u vd chuAn dAu ra ctra m6n hoc, c6c chitin luoc vd

phuong ph6p giang d4y duo. c 6p dpng cU th€ nhu sau:

- Phuong phrip Thuyet giang (Lecture): Giang vi6n trinh bny tdi liQu vd gi6i d6p cric

thic mic cria hgc vi6n.

- Phuong ph6p Bdi giang tuong t6c (Interactive lecture): Thuy6t giang trong d6 c6

queng thoi gian nghi khoang tu hai dtin muoi l6m phrit dC cho sinh vi6n thgc hiQn

ciic ho?t dQng hgc tflp (chAng h4n nhu: tri loi cric c6u h6i trdc nghiQm nhi6u lga

chgn, gi6i quy6t r6n dC, bdi tf,p so khop vd diAn vdo ch6 tr6ng trong tQp ghi chri bdi
t'giang, vdn c16p vO mQt truong hqp di6n hinh nh6, bdi tfp chia sd suy nghi theo c{p

hoflc th6o lu4n nh6m nh6) cri sau 12 dtin 20 phirt.

- Phuong ph6p 0n luyQn (Recitation): Hgc sinh tri loi c6c cdu h6i vA t<itin thrlc vd doc

hi6u.

- Phucmg ph6p Th6o lu{n c6 ttfnh huong (Directed discussion): Th6o lufn tong l6p

theo mQt bQ cdu h6i ft nhi6u c6 tfnh trat Lu md gi6ng vi6n tt4t ra d6 d6n dit hqc sinh

d6n nhirng nhfln thric hoac ktit luQn nh6t dinh ho{c tIC girip hq dat duo. c mQt k6t qu6

hqc tflp cu th6.
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Phuong phrip gidng day th6ng qua Ldm viQc/trgc tap theo nh6m (Group

work/learning): nguoi hgc thgc hiQn ho4t dQng hqc t4p ho4c tgo ra m6t s6n pham

theo nh6m nhd ttr hai d6n s6u nguoi trong hodc ngoii l6p hgc, duoi sg hucrng d5n
;.,^

can tnan cua grang vlen.

12.2. Hinh thrbc dgy vd hgc:

Hinh thtic giing dpy tryc titip ktit hqp t .u. tuy6n, dim b6o t6ng thdi gian giang

day tr.uc tuy6n kh6ng vugt qu6 30% thdi gian gi6ng d4y cta ci m6n hgc.

13. Quy tlinh cria m6n hgc

- Tty sO sinh vi6n md gi6ng vi€n quy6t dinh sO luqng thanh vi6n nh6m hgc t4p.

- Sinh vi€n tham dU lop hgc phAn phii tudn thri quy tic img xri cria Nhd Truong;

sinh vi€n phii d6n lop thing gid, dim b6o thoi gian hgc tr€n l6p, c6 th6i tIQ nghiOm

tuc vi chri <lQng, tich cuc trong hgc tQp, nghi€n cr?u.

- Sinh vi6n phii c6 y thric chuAn bi girio trinh, hgc liQu, m6y tinh cri nhdn (khi cAn

thieQ dd phgc W quA trinh hgc t4p.

14. Thi liQu hgc tfp

14.1. Tdi li?u biit buQc

[] Scott, E. Page (2022). The model thinker: What you need to know to make data work for

you. Basic Books.

14.2. Tdi liQu tham khdo

[2] Lewinson, Eryk (2022). Python for Finance Cookbook: over 60 powerful recipes for

effective financial data analysis, second edition. Packt Publishing.

[3] Malcides, A., Karagrigoriou, A., & Skiadas, C. H. (Eds.). (2020). Data Analysis and

Applications 4: FinancialDataAnalysis and Methods. John Wiley & Sons.

14.3. Tdi liQu khtic

B. pHrIOf{c rHlfc DANH ctA wION Hec

1. Ccr cAu phuong thfrc drf,nh girl m6n hgc

LoSi hinh

tl{nh gi6

Phuong phip
tl6nh gi6

Sii lugng bni

ilinh gi6

CDR MH dugc

tl6nh gi6

Trgng

so

1. Drffi gi6

qu6 trinh

1.1. D6nh gi6 tinh chuy6n cAn
a
J t0%

1.2. DAnh gi6 qu6 trinh 1: Ki6m

tra tr0n phdng m6y
2

CLOI, CLO2,

CLO3
20%

1.3. DAnh gi6 qu6 trinh 2: Bdi

tap lcrn vi bdi tflp vC nhd
2

CLOI, CLOZ,

CLO3, CLO4,
20%
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CLO5

2.Danh gi6
.(., .

cuol Ky
2.1. BAi dtffi gi6 cuOi t i, 1

CLO1, CLO2,

CLO3, CLO4

2. Phucrng phip vh c6ng cg tl6nh gi6

2.1. Dfnh gi6 qui trinh

2.1.1. Dinh gi6 tfnh chuyOn cAn

a.Hinh thric d6nh gi6: sinh vi€n ph6t biiiu, t.u ludn ho{c tric nghiQm, tr6n lop hgc

ho{c tr6n ciic ndn ting hgc t4p tryc tuyiSn.

b.Thdi di6m, c6ch thric thUc hi€n bdi drinh gi6:

Thcri di€m: diSn ra trong su6t c6c bu6i hqc cria hgc phAn.

ViQc d6nh gi6 kiit qui hgc tfp dugc thuc hiqn bing tt6nh gi6 chuy6n cdn dugc

thUc hiqn bing phucrng thric di6m danh vd ghi nhpn qu6 trinh tham gia hgc tQp

c6c nQi dung cta hgc phAn. Di€m danh thpc hiEn trOn danh s6ch lcrp hgc phAn

chinh thric do Truong cung c6p. ViQc ghi nh4n qu6 trinh tham gia hgc tQp cilc

nQi dung cria hgc phAn dugc thuc hi6n khi: (1) gi6ng vi€n mdi tlich danh sinh

vi€n tri loi c6c cdu hoi hay ph6n c6ng gi6i quy6t ciic bdi tap/chri d6 thao luan

(tham gia thg dQng), (2) sinh vi€n tg gi6c (xung phong) tri lcyi cric cdu hoi hay

tham gia gihi quytit c6c bdi t4plchri dA tnao lufn (tham gia chri tlQng); sinh vi€n

c6 tAn suSt tham gia tr€n 50% sO bu6i hgc vdi da sO tOi d6p s6t ddp 6n cria v6n

eA tfri dugc x5c itinh ld chri dQng tham giardttich cuc vdo quii trinh hgc tpp tr6n

gi6ng duong.

c.NQi dung, t<6t c6u bdi rl6nh giri

NQi dung cta ct6nh gi6 chuy6n c6n g6m:

o tAn su6t hi€n di€n cria sinh vi€n

o sg tham gia vdo qu6 trinh hgc t4p t4i gi6ng ducrng.

f6t c5u bdi d6nh gi6: di6m danh, ghi nhan su tham gia vdo qu6 trinh hgc.

d.Rubric elanh gi6

Ti0u chi

drffi gi6
CDR

Trong

SO

Thang di6m

Tt0
d6n 3,9

Tt 4,0

di5n 5,4

Tt 5,5

dtin 6,9

Tt 7,0

di5n 8,4

Tt 8,5

dtin l0
Tdn suAt hiQn

diQn cria sinh

vi6n
40%

HiQn

di0n

giang

duong

HiQn

dien

giang

duong

HiQn

diQn

giang

duong

HiQn

diQn

giang

duong

HiQn

diQn

giang

ducrng
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duiri
40%
. .l .
buol

hec

SO

tr6n

50% s6

buOi

hqc

tr6n

600/o s6

bu6i hqc

tr6n

70%

buOi

hqc

so

tr0n

80% s6

bu6i hqc

Sg tham gia

vdro qu6 trinh
hqc t4p tpi
giang duong

60%

khdng

tham

gia vio
qu6

trinh
th6o

luQn vC

n0i

d.urg

bdi hqc

trong

suiit
hqc

pha"

tham

gia thp

d0ng

vdo qu6

trinh
thio

;.
luan ve

nQl

dung

bdi hqc

trong
su6t hoc

phan

tham gia

chtr

d0ng

vdo quri

trinh
th6o

I
luan ve

nQl

dung bdi

hqc

trong

su5t hoc
,xpnan

chu

<t0ng

tham

gia tich
cqc vdo

qu6

trinh
thdo

lufln vA

n0i
dung

bii hgc

trong

su5t hoc

phin

chir

d0ng

tham gia

r6t tich
cuc vdo

qu6 trinh
thio

I
luan ve

nqia.mg
bdi hgc

trong

su6t thcvi

hgc
,l

phan

2.l.z.Drinh gi6 qu6 trinh 1: Ki6m tra tr6n phdng mrly

a.I{inh thirc danh giii: sinh vi6n lim bai tqp cil nh6n l6p trinh tr6n phdng thgc hdnh

ho{c tr6n c6c ndn ting hgc t4p tryc tuy6n.

b.Thdi di6m, ciich thtic thgc hiQn bdi d6nh giri:

Thoi ditim: mQt hopc mQt phAn bu6i hoc do gi6ng vi0n vd sinh vi6n th6ng nh6t.

D6nh gi6 ktit qui hgc tap bing Bdi ki6m tra cd nhdn ilugc thyc hiQn bing c6ch
a . , .,:.to chuc ki6m tra t4p trung t4i phdng thUc hdnh c6 m6y tinh hO trg ldm bdi: lap

trinh tr6n m5y vd dugc sri dpng tdi liQu (trong trudng h-o. p cAn thitit, c6 thti thay

thti bing hinh thric kiOm tra online; trong trudng hqp ndy, gi6ng vi0n sE th6ng

brio chi titlt rltin sinh vi6n it nh6t 1 tuAn trudc ngdy ki6m tra vd thoi gian giao dd,

thoi gian thgc hien bdi kiOm tra, phuong thric ldm bdi vd nQp bdi qua mAng

internet).

c.NQi dung, t6t cAu bdi rl6nh gi6

NQi dung tl6nh gi5 cria Bdi ki6m tra ci nhdn ld kh6i luqng ki6n thric ki6m tra

tuong img vdi khOl tuqng ki6n thric cria ti6n d0 d4y hqc dd dugc quy tlinh. D0

ki0m tra do gi6ng vi€n so4n, chiu tr6ch nhiQm v6 chuy6n m6n;

tr6t c6u bdi d6nh gi6: t6i thi6u c6 02 c6u h6i; thdi gian ki6m tra t6i da bing thoi

gian thi hi5t hgc phAn.

7

;



Ti0u chi danh gi6

CDR
Trong

SO

Thang di6m

Tir 0 <li5n

3,9

Tt 4,0

d6n 5,4

Tt 5.5

dtin 6,9

Tt 7,0

d6n 8,4

Tt 8,5

d6n 10

Ggi dfng thu vi6n

dti thao t6c trOn d[
liQu dang bang

CLOl

20%

C6 nQp

k6t qud

ldm bii
tap

Chuong

trinh

chay

kh6ng c6

lol

Chucrng

trinh

chay

dring 1/3

s6 test

Chucrng

trinh

chay

ding2l3
s5 test

case

Chuong

trinh ch4y

dung t6t

ci test

case

Str dung dring cric

thu viQn h6 trg truc

quan ho6 dir liQu

CLO2

40%

C6 nQp

kiit qui

ldm bei

tap

Chucmg

trinh

ch?y

kh6ng c6

lol

Chucrng

trinh

chay

dfng 1/3

s6 test

Chucrng

trinh

ch?y

ding2l3
s6 test

case

Chucrng

trinh chay

dirng t6t

cA test

case

Sri dpng dirng c6c

thu viQn h5 tro c6c

m6 hinh hgc m6y

co bdn

CLO3

4A%

C6 nQp

kOt qui

ldm bdi

tap

Chucrng

trinh

chay

kh6ng c6

lol

Chuong

trinh

ch?y

dtng 1/3

s6 test

Chucrng

trinh

chay

dung2l3

s6 test

case

Chucrng

trinh ch4y

dring t6t

cA test

case

d.Rubric d6nh gi5

2.1.3.D6nh gi6 qui trinh 2: Bii t$p l6n vh bii tflp vi) nhir

a.Hinh thric tl6nh gi6: bdi b5o c6o vd sin phAm (chucmg trinh m6y tfnh) do mQt c6

nhdn hoflc nh6m kh6ng qu6 5 thdnh vi€n thgc hiQn (khi cAn thitit, gi6ng vi6n

xem x6t viQc tdng thdnh vi6n cria nh6m). Quy c6ch cria b6o c6o dugc giang vi€n

quy dinh trong 03 budi hgc dAu ti6n.

b.Thdi <Iitim, ciich thric thUc hien bdi dSnh gi6:

Thoi cli6m: gi6ng vi6n vd sinh viOn th6ng nhSt chon thoi dii5m ldm bdi vd nQp

bai.

Gi6ng vi6n tO chfc cho sinh vi€n hinh thanh c6c nh6m bei tfp 16n. De tdi cria

bdi tap 16n, thdi gian vi phuong thric nQp ttugc gi6ng vi6n th6ng b5o nh6m sinh

vi6n tryc titip tai lorp hoac qua email trong tudn hqc ctAu ti6n cria hgc phen.

Nh6m sinh vi6n tO chric thgc hiQn bdi tflp trong thdi gian tU hgc tpi nhd; sau d6

nQp bdi tflp <ltin gi6ng vi6n theo thdi gian quy clinh. Gi6ng vi6n ch6m, tri iti6m
8



.i
va cung cdp nhpn x6t cho cilc nh6m riit kinh nghiQm, dric kOt tri thric cdn linh

hoi.

c.Noi dung, ktit c6u bdi ddnh gi6

NQi dung d6nh giri cria hinh thuc d6nh gi6 k6t qui hgc tap bAng bdi tap 16n theo

nh6m vd bdi tflp v€ nhd thgc hi0n boi ttrng c6 nh6n, la kh6i luqng ki€n thric cria

hoc phAn dd quy dfnh trong DA cucrng ndy, thti hiQn cir th6 qua c6c chti d0 cta

c6c bdi tQp

f6t c6u bdi d6nh giri: t6i thi€u c6 03 yOu cAu A6i vOi mQt dd tdi bai t4p nh6m,

tOi tnleu 02 c1;uh6i d6i v6i bdi t4p vA nhd.

d. Rubric d6nh giri
Bdi tpp vC nhd:

Ti6u chi drffi giri

CDR
Trong

SO

Thang di6m

Tt 0 d6n

3,9

Ttr 4,0

d€n 5,4

Tt 5,5

d6n 6,9

Ttr 7,0

d6n 8,4

Tt 8,5

d6n 10

Ggi dfng thu viQn

dC thao t6c tr6n dt
liQu d4ng bang

CLOl

20%

C6 nQp

kiit qui

lam bai

tlp

Chuong

trinh

chay

kh6ng c6

lo1

Chucrng

trinh

chay

dung 1/3

s5 test

Chuong

trinh

chay

dtng2l3
s6 test

case

Chucrng

trinh ch4y

dring t6t

cA test

case

Sir dgng dirng c6c

thu viQn h6 trg tryc

quan ho6 dt 1i0u

CLO2

40%

C6 nQp

k6t qui

lam bai

t0p

Chucrng

tdnh

ch?y

kh6ng c6

lol

Chuong

trinh

chay

dttngll3

s6 test

Chuong

trinh

chay

dnng2l3

s5 test

case

Chucrng

trinh ch4y

dring t6t

cA test

case

Sri dpng dring c6c

thu viQn h6 trg c6c

m6 hinh hgc m6y

co b6.n

CLO3

40%

C6 nQp

ktit qud

lam bai

tap

Chucrng

tdnh

chay

kh6ng c6

lo1

Chuong

trinh

chay

dring 1/3

sd test

Chucmg

trinh

chay

dttng2l3

s6 test

case

Chuong

trinh ch4y

dirng t6t

ci test

case

Bdi tQp lcrn:

Ti6u chi il6nh gi6 CDR Trgng s6 Thang diOm

9



Tt0
d6n 3,9

Tt 4,0
-iden )-4

Tir 5.5

d6n 6,9

Ttr 7,0

d6n 8,4

Ttr 8"5

d6n 10

PhAn lQp trinh

CLO2

sa%

C6 nQp

ktit qu6

ldm bei

tap

Chucrng

trinh

chay

kh6ng co

lor

Chucrng

trinh

chay

dring

1/3 sd

test

Chucrng

trinh ch4y

dimg2l3

s6 test

case

Chucrn

g trinh

ch?y

dring

tlt cL

test

case

Co sd l;f lu4n cira

b6o c6o

CLO3

30%

Khdng

sir dung

lf lu{n
khoa

hgc li6n

quan

C6 su

dung

r*lmg
chua

dung ly
1u0n

khoa hgc

li6n quan

Trinh

bay lf
lupn

khoa

hgc 1i6n

guBJl,

nhurg

chua dri

sric

thuytit

Phuc

Su dung

dfng lf
lufn khoa

hgc li6n

quan, c6

sric

thuy6t

phuc

Sri

dung

chinh
, i..

xac, rat

thuy6t

phsc vA

ly luQn

khoa

hqc li6n

quan

Vin phong khoa hgc

CLO4

t0%

Henh
- .i.

van tor

nghia o

c6c

phan

n0i

dut g

chinh

Hanh

vdn lung

cirng

khi6n

cho

ngudi

dqc kh6

c6 th6
, .A
nleu nol

dung

Hdnh

vdn

lirng

cirng

thmg
ngudi

ooc van

c6 th6
, .A
nleu no1

dung

Hdnh vdn

t6t, d6i

khi c6l6i
diSn dat

Hanh

vdn 16

rhg,
m4ch

l?c

L6i d4o vin Tru 100% di0m

Hinh thric cria b6o

c6o

CLO5

10%

Kh6ng

dinh

dang

theo b6t

cir tiOu

chi nio

c616i:

khdng
- ,l

can le,

kh6ng

thdng

nh6t dinh

dang

c616i:

I(h6ng

dinh

dang

todn

vdn

ban,

c6 r6i:

thii5u

drffi s6

trang;

thi6u bia

ho[c trinh

biy bia

Dinh

dang

dring

t6rt ctt

c6c ti6u

chi y€u

cau

1 0



doan

v6n, sai
,, l .i
Kno gray

kh6ng

th6ng

nfrat

font

cht

sal quy

dinh

2.2.Bitidrflnh girl cutii t<y

- Dd thi do Khoa/BQ m6n quin lf hgc phAn ra tl6 ho{c trich xu6t ttr NgAn hang

cdu h6i thiA{g6n hdng A€ tni ctu trudng (ntiu c6)

- Hinh thric tl6nh gi5:

Thdi gian ldm bdi 1t6i tnieu - tOi da): tu I d6n 7 ngiry ldm viQc.

MO ta ve ttit c6u dC thi: 116 tdi dg 5n khoa hgc dtr liQu trong kinh doanh: OC tai

c6 it nh6t 03 y6u vC viQc v4n dpng c6c kitin thric d5 hqc dC gi6i quytit mQt bdi

to6n thgc t6. Sinh vi€n ldm dg rin theo nh6m. NQi dung y€u ciu cria dg rin phii

phin 5nh khfa c4nh thric t6 cta viQc img dpng khoa hgc dt liQu trong kinh

doanh. Tuj,theo si sii lop md giang vi6n quy6t dinh m6i nh6m bao nhi6u sinh

vi6n.

MO ta vA phpm vi nQi dung cria t16 thi: chuon92 dCnchuong 6.

Rubric tl6nh gidlhoflc Ma trQn dA: D6nh gi6 tuong tr; nhu phan 2.1.3 (Bdi tflp

lon).

Ilinh th['c tl6nh gi6 Lga chgn

V6n d6p

Tu luAn

Tric nghiQm kh6ch quan

Tric nghiQm khrich quan k6t hgp fi,r luQn

Thpc hdnh trdn m6y tinh

Ti6u lufln/d6 6nlbai tQp lcrn (c5 nh6n)
NQp bdi kh6ng thuy€t trinh
NQp bai c6 thuy6t trinh

Ti6u luar/aO aryUai tpp lcrn (nh6m)
NQp bai kh6ng thuytit trinh x
NQp bdi c6 thuy6t trinh

Ti6u chi ddnh gi6

CDR

Trgng si5

Thang di0m

Tir 0

d6n 3,9

Tir 4,0

d6n 5,4

Tir 5,5

d6n6,9

Tir 7,0

di5n 8,4

Tt 8,5

dtin 10

fhdn lQp trinh
CLOZ

50%

C6 nQp

k6t qu6

lAm bei

Chuong

trinh

chay

Chucmg

trinh

chay

Chuong

trinh ch4y

ditng2l3

Chucrn

g trinh

chay

11



t0p kh6ng c6

lol

dung

1/3 s6

test

s6 test

case

dring

tdt ctt

test

case

Co so llf lufln cira

b6o c6o

CLO3

30%

Kh6ng

sri dgng

ly lufn

khoa

hgc li6n

quan

C6 sir

dung

,hrmg

chua

dring l;i

luan

khoa hoc

liOn quan

Trinh

bey ly
1ufln

khoa

hgc li6n

9Uffi,
nhung

chua dtl

sric

thuytit

Phuc

St dpng

dfng lf
ludn khoa

hqc li6n

quan, c6

sric

thuy6t

Phuc

Str

dung

chfnh

xirc,rdt

thuytit

phpc vA

ly luan

khoa

hqc li6n

quan

Vdn phong khoa hgc

CLO4

t0%

Hanh
- . a.

van tol

nghia o

cdc
.lpnan

n0i

dung

chinh

Hanh

vdn lung

ctrng

khi6n

cho

ngucri

dqc kh6

c6 thi5

hi0u nQi

dung

Henh

vdn

Itng
cring

r*rung

ngudi

doc van

c6 th6

hi6u nQi

dung

Hdnh vdn

t6t, d6i

khi c6 l6i

di6n d4t

Hanh

vdn rd

rdng,

m4ch

lac

L5i d4o van Theo quy chti ddo t4o

Hinh thric ctra b6o

c6o

CLO5

t0%

Kh6ng

dinh

dang

theo b6t

cri ti6u

chi ndo

c616i:

kh6ng
- ,l

can le,

kh6ng

th6ng

nrr6t ointr

dang

<toan

vdn, sai

kh6 gi6y

c6 r6i:

Kh6ng

dinh

dang

todn

v5n

ban,

kh6ng

thdng

nrr6t

font

chfr

c6l6i:
thi6u

drffi s6

trang;

thi6u bia

ho{c trinh

bdy bia

sai quy

dinh

Dinh

dang

iiling

tdt ctt

c5c ti6u

chi yOu

cau

t2



Quy tlinh vC viQc sri dpng tdi liQu: sinh vi6n tlugc sri dpng tdi liQu nhung c6n ghi

rO ngudn trich d6n/tham kh6o.

Ciic quy ttinh kh6c ve Uai d6nh giri: Kh6ng c6.
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C. NOI DUNG CHI TIET GIANG DAY

Thiri
luqng
(eid)

NQi dung giing d4y CDR MH
Ho4t tlQng

Phuong phip dly vi hgc

Biri d6nh
gi6

Hgc liQu

(a) (b) (c) (d) e)( (0

t0

cHtIoNG r.: GrdI THIEU vn pHAN

ricn DtI LrEU cHo rAr cHiNH
-ilTdng quan v€ cdc lopi model (h6i quy,

phan l6p, gom cum)

Vdng rldi ctia mQt dp 6n phdn tich dir liqu:
CRISP-DM
Th6ng kC vd ki€m ttinh gi6 thuyiSt trong
phdn tich dfi liQu

Bdi tQp vQn dpng

Tdng ktit

CLOl
CLO2
CLO3

CLO4
CLO5

Tryc ti€p (offline) hay tryc truy€n (online)

GIANG VIEN:
Gi6i thiQu mdn hoc (chri y: gi6o trinh,

c6ng bO lich ki6m tra gifi'a k!, giao OC tai

bai ti0u luQn nh6m).

Gi6ng bdi, vAn d6p v0 c6c kh6i ni6m co

bin.
Giao sinh vi€n chuAn bibdi Chucrng 2.

Giao bdi tpp v0 nhd

SINH VTTN:
Nghe giing, tham gia th6o lupn, ph6t bi6u

y kiiin xdy dr,rng bdi.

T16ldi cdu hoi cria gi6ng vi6n.

B.1.1

8.1.2
B.1.3

8.2.1

u),121,
t3l

10

CHTIOI{G 2: CAC NNO rriNrr TOAN
CHO PHAN TICTT NTI T,TNU TAI
CHiNH
PhAn phOi xac su6t vA phdn ph5i da m6t
(multimodal distributions)
MO hinh sg kh6ng ch6c ch6n:

CLOl
CLO2
CLO3

CLO4
CLO5

Tryc ti6p (offline) hay tryc truy6n (online)

GIANG vITN:
Gidi thieu m6n hgc (chf y: gi6o trinh, c6ng

UO tictr ki6m tra gita kj,, giao OC tai tai
ti€u lufln nh6m).

Gi6ng bdi, v6n d6p vC c5c khrii niQm co

B.1.1

8.1.2
B.1.3

8.2.1

[1], [2],
t3l

t4



Thdi
luqng
(gid)

NQi dung giing d4y CDR MTI
Ho4t tlQng

Phuo'ng ph6p d4y vh hgc

Bdri tl6nh
gi6

Hgc liQu

Entropy
Dempster-Shafer Theory

Markov model

Hgc qu0n hqp (ensemble model) cho phdn

tich dfr liQu tdi chinh

Vf dp vd bdi tpp minh ho4

TOng ktit

bin.
Giao sinh vi6n chu6n bi bei Chuong 2.

Giao bdi tap vC nhd

SINH VITN:
Nghe gihng, tham gia th6o lufln, phrit bitiu

f ki6n xdy dgng bdi.

Tri ldi cdu h6i cta gi6ng vi6n.

5

CutIowc 3: MO niNn u0l euv
Hdi quy tuy6n tinh
Case study 1: x6y dUng thu4t to6n h6i quy

tuy6n tinh cho tQp dr hQu tfuc t6 (vi ds giri

nha 6 thdnh ph6 Boston)

Hdi quy logistic

Case study 2: xdy dpng thupt torln hdi quy

logistic cho t4p dft liQu thyc tti (vi du

Banking dataset)

Bdi t0p

TOng ktit
C6c nQi dung sinh vi6n tg nghiCn cfu:
HOi quy tuyiSn tinh da bi6n

Hdi quy logistic da bii5n

I-Ing dpng logistic cho bdi to6n phdn lorp tla

CLOl
CLOL
CLO3

CLO4
CLO5

Tryc titlp (offline) hay tryc truy6n (online)

GIANG VITN:
Ki6m tra bdi cfi.

Gi6ng bdi m6i.
Giao sinh vi0n chu6n bibai Chuong 3.

Gi6i d6p ciic cdu hoi cria sinh vi6n.

Hu6ng d6n sinh vi€n ty hgc, tp nghi€n

criu.

Giao bdi tap vO nhd vd bdi tQp lcm

Hucnrg ddn ldm bdi tap lcrn

SINH VITN:
Nghe gi6ng, tham gia th6o lufln, ph6t bitiu
y kiCn xdy dpg bdi.

- Tri ldi cdu hoi cria giing vi6n.

B.1.1

8.t.2
8.1.3
8.2.t

l\,l2),
t3l

l5



Thoi
luflrg
(eid)

NQi dung gi6ng d4y CDR MH
Ho4t tlQng

Phucrng phip d4y vi hgc

Bii d6nh
gi

Hgc liQu

lcrp

5

cH{Ior{c a: QUA KHoP
(ovERFrrrrNG) & TrI DUY PHAN
ricH oU r,rpu
Qu6 knorp (overfitting)
C6c k! thuQt kh6c phgc overfitting
Gi6i thiQu vC tu duy phdn tich
Nhirng thang do cho c6c m0 hinh h6i quy

Nhirng thang do cho c5c m6 hinh phdn lo4i
Khung gi6tri kj,vgng
Bdi tap

T6ng ki5t

C6c nQi dung sinh vi6n tg nghiCn criu:

Cric k! thu4t ti€n xri ly dt liQu:
.A

chudn ho6 min-max, chudn ho6 softmax

ldm d6y dir liQu

xri ly c5c tliiSm dfi liQu U6t Uinh thucrng

(outliers)

C6ck! thuflt tdng cudng dir liQu

CLOl
CL02
CLO3

CLO4
CLO5

'Iryc ti6p (offline) hay trgc truy6n (online)

GIANG VITN:
Ki6m tra bdi ct.
Gi6ng bdi mdi.

Giao sinh vi6n chuAn bi bei Chuong 4.

Gini d6p c6c cdu h6i ctra sinh vi€n.

Hudng d6n sinh viOn tg hgc, ty nghi€n

criu.

Giao bdi tQp vC nhi vd bdi tap lcrn

Hudng d6n ldm bdi tap lon

SINH VITN:
Nghe gi6ng, tham gia th6o lu4n, ph6t bii5u

y kien xdy dqng bdi.

-'I'rL loi cdu hoi c[ra gi6ng vi6n.

B.1.1

8.1.2
B.1.3

8.2.1

tll
t3l

l2l) )

5

CHIIONG 5: MO TTiNTT PHAN LOP
(cLASSTFTCATTON)
On tap vd x5c su6t

Thang do d6ng d4ng (similarity)

CLOl
CLOZ
CLO3

CLO4

Trgc ti6p (offline) hay trpc truy€n (online)

GIANG VITN:
Ki6m tra bdi cfl.

GiAng bdi m6i.

B.1.1

8.t.2
B.1.3

8.2.1

tl, l2),
3l

t6



Thdi
lugng
(eid)

NQi dung giing d4y CDR MH
Ho4t tlQng

Phuong phip d4y vdr hgc

Bii d{nh
gia

Hgc liQu

k-langgiAng gan nn6t

Thu4t to6n Naive Bayes

Udc lugng hqp ly cgc dpi

Case study 1: Ap dgng thuQt to6n phdn l6p
tr6n tflp dfi liQu thgc t6 (vi dg Irish Flowers)
Hgc cdy quytit Ointr

Case study 2:Xdy dUng thuflt to6n phdn

lop cho tfp dii liQu thgc tti (vi dp Banking

dataset)

Bdi tap

.T6ng ki5t

C6c nQi dung sinh vi6n tu nghi€n cuu:

C6c thuflt toan kh6c ntiu bo gi6 thuyiSt
o'Naive" trong tOn thuflt to6n Naive Bayes

C6c tIQ do tuong tU ph6 bii5n dugc drng
trong hgc mriy

CLO5 Giao sinh vi6n chu6n bi bai Chuong 5.

Gi6i t16p cdc cdu h6i cria sinh vi€n.

Huong d6n sinh vi6n tU hgc, ty nghiCn

cr?u.

Giao bdi tflp v€ nhd vi bdi tap lcrn

Huong d6n ldm bai tflp lon
SINH VIf;,N:
Nghe giing, tham gia th6o lu4n, ph6t bi6u
y kitin xdy dpg bdi.

- TrA loi cdu h6i cria gi6ng vi€n.

5

CHI-TONG 6: MO TTiNTT GOM CUM
(CLUSTERING)
Gom cum dtr ligu

Ph6n cgm k-means

Case study: xdy dpg thuflt to6n gom cum

cho t4p dii liQu thr,rc ttl (vf d9 phdn cpm

kh6ch hdng cria mQt si6u thi)

CLOl
CLO2
CLO3
CLO4
CLO5

Tryc ti€p (offline) hay tryc truy€n (online)

GIANG VITN:
Ki€m tra bdi cfr.

Gi6ng bdi mdi.
Giao sinh vi6n chuAn bi bdi Chuong 6.

Gi6i tl6p ciic c6u hoi ctia sinh vi6n.

Hudng din sinh vi6n tg hoc, tg nghiCn

B.1.1

8.t.2
B.1.3

8.2.1

ul,l2l,
t3l

t7



Th0i
lugng
(gid)

NQi dung giing d9y CDR MH
Ho4t tlQng

Phuong ph6p d4y vi hgc

Bhi drinh
gi6

Hgc liQu

Bni tnp

Tdng kiSt

C6c nQi dung sinh vi€n tU nghiCn cr?u:

Cdckj thu|t thu gi6m sO chiiiu dt liQu:

LDA
PCA
t-SNE

UMAP
Ung dr;ng thu gi6m s6 chi€u trong truc
quan ho6 dir liQu vd minh ho4 cho bdi to6n

phdn cpm.

criu.

Giao bdi tAp vC nhd vd bdi tflp lon

Hudng d6n ldm bdi tap lon

SINH VIEN:
Nghe giing, tham gia th6o lufln, ph6t bi6u

y ki€n xdy dpg bdi.

- T16 ldi c6u h6i cta gi6ng vi6n.

[l], [2],

[3]

5

CHTIONG 7: REINFORCEMENT
LEARNING IN FINANCE
-:. x
Tdng quan vC reinforcement learning

Bdi to6n multi-armed bandit vd img dung

trong tdi chinh

Bdi tap

TOng ktit

CLOl
CLOZ
CLO3
ct.o4
CLO5

irgc ti6p (offline) hay tryc truy6n (online)

GIANG VITN:
Ki6m tra bdi cfr.

Gi6ng bdi m6i.
Hu6ng d6n sinh vi€n 6n tQp.

Th6ng b6o mQt phAn di€m qu6 trinh
Hu6ng d6n ldm bdi tap lcrn

SINH VTTN:
Nghe gihng, tham gia th6o lupn, phrit bi6u

y ki6n x6y dpg bdi.

Tri lcyi c6u hoi cfia gi6ng vi6n.

Xem cli6m, dA nghi di6u chinh sai s6t (n6u

B.1.1

8.1.2
8.1.3
8.2.1

18



Thtri
luqmg

(eid)
NQi dung giing d4y CDR MH

Ho4t tlQng

Phuong phnp d4y vir hgc

Bii dinh
gia

Hgc liQu

co) vd x6c nhfln cli€m.
-t.Trao il6i vdi gi6ng vi6n, c6 lcrp vC c6c nQi

dung trong hgc phAn con cAn dugc giAi

dhp.

TRTIONG BQ M

N Minh Hrii

TRTIOI\G KHOA/BO rvr6N

Nguy6n Hei

NGIIOI BTT,N SOAN

Vd Dtfrc Vinh

TRTI6NG

Dtfrc Trung

up


