Charters5m CFA Level | - Bd clfu nguy thang 8

Series ciru nguy Ky thi CFA thang 8 —
Phan 2: Quant

CFA Level I - Song ngit Viét-Anh - B nay I6n dan mbi tuan

Minh soan series nay cho giai doan nudc rut trudc ky thi thang 8 — toan nhitng th&r minh uéc
cé ai dua cho minh tir hdi méi 6n. Phan nay vé Quant — mdn mat diém do 16i bAm may nhiéu
hon 14 do khdng hiéu bai.

Phan 2 (ban nay) cé gi:

¢ 3 b3y may tinh TVM — mode BGN/END, quy déi r va N theo ky ghép, quy udc dau dong
tien.

e Bang quyét dinh Quant — 6 c3p khai niém dé nham nhat (trung binh cdng/nhan, Type /I,
TWR/MWR...).

e Bang cong thirc Quant — 4 nhém: TVM - théng k& mé ta - xac suat & danh muc - kiém dinh.

5 bay thong ké kinh dién + 20 cau tu luyén kém dép an giai thich 1 dong.

Cac phan sau — ding dan trong thang 7: Fixed Income - Equity - Derivatives + Altlnv - PM +
Corporate Issuers - Ethics traps P2 - Econ...
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3 bay may tinh TVM

D& TVM hiém khi danh d6 vé Iy thuyét — né danh vao tay bam mdy. Ba 16i dudi day chiém phan 16n sb
diém mat oan, va ca ba déu cé dép 4n bay chd san trong dé.

Bay 1 — quén mode BGN/END

DE néi "tra dau mdi ky", "thanh toan ngay hdm nay", "tién thué tra trudc" - dé 1a nién kim dau ky
(annuity due), may phai 8 mode BGN. Moi dong tién dén sém hon 1 kY, nén giéa tri cao hon diing mot
thira so:

PV(dau ky) = PV(cudi ky) x (1 +r) — FV cling vay.

Vi du ki€u dé: hai dap &n chi léch nhau ding (1 + r) 1an — mot cai 13 END, mot cai |a BGN. Ban bam
ding s6 ma chon nham ché do thi vin khoanh tring... ddp an bay.

Cach né: doc xong dé, viéc dau tién 1a gach chan thdi diém dong tién (dau hay cudi ky). Va tap thdi
quen trd may vé END ngay sau mdi bai dung BGN — I8i hay g3p nhat khéng phai quén bat, ma la quén
tat.

Bay 2 — r va N phai cuing dan vi ky ghép

Ghép l3i theo thang thi I/Y 13 13i thang va N 13 s6 thang — khdng phai 13i ndm va s6 ndm. Vay 2 nam, |3i
danh nghia 12% ghép thang: N = 24, I/Y = 1.

So sanh hai khoan dau tu khéc tan suat ghép thi quy ca hai vé lai suat hiéu dung nam (effective
annual rate — EAR):

EAR = (1 + r danh nghia + m)"m -1

Vi du kiéu dé: 12% ghép quy hay 12.2% ghép ndm? EAR cula khoan dau = (1.03)*4 - 1 = 12.55% -
thang, du con s& danh nghta nhd han.

Cach né: dé P/Y =1 ¢ dinh va tu tay quy déi r, N theo ky ghép — cham han vai gidy nhung khé sai hon
nhiéu so v&i déi P/Y qua lai.

Bay 3 — quy udc dau dong tién

M4y tinh coi tién chi ra 1a am, thu vé 13 dudng. Nhap PV va FV cung dau roi bam I/Y = mdy béo 15i
hodc trd vé con s vd nghta; bai trd gép ma PMT Ian dau véi PV thi két qua Iéch han.

Cach né: trudc khi bam CPT, tu hdi "tién dang chady hudng nao?" — ngudi di vay: PV duong (nhan
tién), PMT am (trd ng); ngudi cho vay thi ngugc lai.

Quant con dai — xac suét, phan phéi, kiém dinh ndm & céc trang sau. Trang b4y nay chi lo phdn TVM vi
dé 13 noi mat diém nhanh nhét.
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3

2 Bang quyét dinh Quant — 6 c3p dé nham

Céng thirc thudc rdi van khoanh sai vi hai khai niém nghe na na nhau. Bang nay 13 "cai phanh" trudc khi

chon cong thiec.

Tinh hudng dé nham

Phan dinh

Trung binh cdng (arithmetic
mean) vs trung binh nhan
(geometric mean)

Phucng sai tong thé
(population variance) vs
phucng sai mau (sample
variance)

Type | vs Type Il error

Loai trir nhau (mutually
exclusive) vs doc lap
(independent)

Time-weighted return (TWR)
vs money-weighted return
(MWR)

Do léch chuan (standard
deviation) vs sai sd chuan
(standard error)
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Dy béo Igi nhuan MOT kY téi - trung binh céng. Téc dd ting trudng kép qua
NHIEU k¥ (annualize qué khit) = trung binh nhan. Ludn c6: GM = AM, chi bing
nhau khi moi ky gidng hét nhau. D& cho chudi Igi nhuan nhiéu nam rdi hoi
"compound annual growth" - nhan, khéng phai cong.

Khac nhau ding mét mau sd: tdng thé chia N, mau chia n = 1. D& ndi "a
sample of.." & n - 1, ké ca khi con s6 chia n tréng tron tria hon (dé cé tinh cho
vay).

Type | = bac bd HO khi HO diing — "két &4n oan", xac suat chinh |3 mic y
nghia a. Type Il = KHONG béac bd HO khi HO sai — "tha lot", xac suat 13 B.
Power = 1 - B = bt diing. Tang c& mau (a gitf nguyén) - B giam, power ting.

Loai trir nhau: P(A va B) = 0 — xay ra cai nay thi khéng cé céi kia. Doc 1ap: P(A
va B) = P(A) x P(B) — biét cai nay KHONG ddi xac suat céi kia. Hai bién ¢d loai
trir nhau (xac suat duong) khdng bao gi¢ doc lap: biét A xdy ra la chdc chdn B
khong xay ra.

TWR = tdc dd tang trudng kép clia 1 dong dau tu, khéng bi anh hudng bdi thdi
diém khach nap/rut tién - chuan dé so sanh nha quan ly quj. MWR = chinh la
IRR cla moi dong tién vao/ra = phan anh trai nghiém ctia nha dau tu, phu
thudc manh vao timing. Nap thém tién ngay trudc giai doan xau - MWR <
TWR.

D06 léch chuan s do dd phan tan ctia DU LIEU. Sai s& chudn do dd dao dong
clia TRUNG BINH MAU: SE = s + c3n n — luén nhd hon s (n > 1) va co lai khi
mau Ién dan. Khoang tin cdy va thong ké kiém dinh dung SE; dé cho sin s dé
ban quén chia can n.
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. Bang cong thirc Quant — 4 nhém

Gia tri th&i gian cuda tién (time value of money)

o Giatrituong lai/ hiéntai: FV =PV x (1+r)"N—PV =FV + (1 +r)"N

« La&i suat hiéu dung nam (effective annual rate — EAR) = (1 + r danh nghia = m)*m - 1; ghép lién
tuc: EAR =e"r -1

« Nién kim dau ky (annuity due): PV/FV = gi4 tri nién kim cudi ky x (1 +r)

« Dong tién déu vo han (perpetuity): PV = PMT + r

« NPV = t6ng céc CF d3 chiét khau (gom CFO am); IRR = suét chiét khau 1am NPV = 0

Thong ké mo ta (descriptive statistics)

o Trung binh nhan (geometric mean return) = [(1+R1)(1+R2)...(1+RT)]*(1/T) — 1 — cho tang trudng
nhiéu ky

« Trung binh diéu hoa (harmonic mean) = n + £(1/xi) — gia mua binh quan khi mdi ky bd s tién
bang nhau

« Phuaong sai mau s? = £(xi - X)2 + (n — 1) — dd I&ch chudn s = c3n cla s?

+ Heé so bién thién (coefficient of variation — CV) = s + X — ri ro trén mdi don vi Igi nhuan, ding so
sanh chéo

o Léch phai (positive skew): mean > median > mode (dubi bén phai); kurtosis > 3 = dudi day
(leptokurtic)

Xac suat & danh muc (probability & portfolio)

« Ky vong danh muc: E(Rp) = £ wi x E(RI)

« Phuong sai danh muc 2 tai san: op? = w1?01? + w2%02? + 2-w1w2:Cov(R1,R2)

« Hé sb6 tuang quan (correlation): p = Cov(R1,R2) + (01 x 62) — chuan héa vé [-1, +1], khdong cé don
vi

« Doc lap: P(AB) = P(A) x P(B) - Loai trir nhau: P(AB) =0

« Ty s0 Sharpe = (Rp - Rf) + op - Roy's safety-first = [E(Rp) — RL] + op — déu |13 "chon céi cao hon"

Phan phoi & kiém dinh (distributions & testing)

. z-score = (x — Jl) + o - Sai s6 chuan (standard error) SE =s + ciann

+ Khoang tin cay (confidence interval) = X + hé s6 tin cdy x SE — z khi biét o hodc mAu 16n: 90% -
1.65 - 95% - 1.96 - 99% - 2.58: chua biét 0 - thay z bang t (df =n - 1)

« Thong ké kiém dinh: t = (X — n0) + SE, df = n - 1 — dlung t khi chua biét o tdng thé (hau hét bai thi)

« Type | = bac bd HO ding (xac suat = a) - Type Il = gilt HO sai (x4c suat = B) - Power =1 -3

« p-value < a = bac bé HO (p-value = mitc a nhd nhat con bac bd dudgc)

Meo mdy tinh: 2ND CLR TVM trudc méi bai - liéc mode BGN/END - dé P/Y = 1va tu quy déi r, N theo ky

ghép — chdm vai gidy, kho sai.
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™ 5 bay thong ké kinh dién

1. Chia n hay n — 1 — dé ludn cho san con s6 sai

Dé ndi "sample" ma ban chia n 13 dinh bay: phuong sai mau chia n - 1. Distractor chia n IGc ndo ciing
cé mat trong 3 dédp 4n, va thudng I3 con sd "dep" hon. Meo nhd: mau "mat mot bac tu do" cho viéc udc
lugng trung binh - mAu sd hut di 1.

2. Annualize nhiéu nam bang trung binh cong

+50% roi —50%: trung binh cdng ndi 0%/nam, nhung 100 dong clia ban con 75 — 18 that 25%, tic
-13.4%/n3m theo trung binh nhan (geometric mean). Trung binh cdng ludn "néi tdt" cho chudi Igi
nhuan bién dong; chudi cang bién déng, khodng cdch AM — GM cang I8n. Meo nhd: nhiéu ky ndi nhau =
phép NHAN céc (1 + R) — nén trung binh ciing phai la trung binh NHAN.

3. Type I / Type Il — "an oan" va "tha lot"

HO nhu bi cdo dugc coi vd toi. Type | = két &n oan (bac bd HO ding) — xac suat ding bang a minh ty
chon. Type Il = tha lot (gilt HO sai) — xac suat B. Power = 1 — B = b3t ding tdi pham. Gidm a (xt "chat"
han) thi B ting — hai loai sai danh déi nhau; chi ting ¢ mau méi giam dudc ca hai.

4. Skewness — dudi bén nao, mean chay bén dé

Léch phai (positive skew): dudi dai bén PHAI, vai quan sat cuc I6n kéo mean |&n cao nhat > mean >
median > mode. Léch trai thi ddo toan bd. Median luén ding gilta. Meo nhd: |éch phai = ding thu tu
tlr dién mean - median - mode, tif I6n dén nhd.

5. Correlation — ba cach né danh Itra ban

Mbt: p chi do quan hé TUYEN TINH — hai bién quan hé ch3t kigu parabol vn cé thé cho p = 0. Hai:
mot outlier du sic tao ra tuong quan 3o (spurious correlation) rat cao. Ba: tugng quan cao # nhan qua
— dé ta hai chudi cling ting rdi gai dap 4n "X gay ra Y" = loai.

charterbm.com - ban 12/07/2026 5/8



Chartersm CFA Level | - Bd clfu nguy thang 8

Zs Mini-questions — TVM & l3i suat (cau 1-10)

Cau nhan dinh: trd 18i D (ding) / S (sai). Cau trac nghiém: chon A/B/C. Dap &n + giai thich & trang cudi

— lam hét rdi hay 1at. (P& thi that 1a trac nghiém 3 Iva chon, khdng cé dang ding/sai — B/S & day

chi dé luyén nhanh wording.)

1. L3i suat danh nghia 12%/n3m, ghép 13i theo quy. Lai suat hiéu dung nam (EAR):
A) 12.00% - B) 12.55% - C) 12.68%

2. CG phiéu vu dai tra c6 tlc ¢6 dinh 5 USD/ndm vinh vién, suat chiét khau 8%. Gia tri hién tai:
A) 40 USD - B) 5.4 USD - C) 62.5 USD

3. (D/S) V&i cling PMT, r, N, nién kim cudi ky (ordinary annuity) cé PV cao han nién kim dau ky
(annuity due).

4. GUi 100 USD, ky han 2 ndm, 13i 10%/ndm ghép theo nam. Gié tri cudi ky:
A) 120.0 - B) 121.0 - C) 121.6

5. (D/S) Vay trd gép 2 nam, 1ai danh nghia 12%/nam ghép thang: nhdp mdy N = 2 va I/Y =12 la duing.

6. (D/S) V&i dong tién théng thudng (chi dau tu trudc, thu vé sau), NPV > 0 tai suat chiét khau bang
chi phi vén nghta 13 IRR 18n hon chi phi von.

7. (B/S) Khi giai I/Y trén may tinh, nhap PV va FV cung dau thi may van cho két qua dung.

8. Mua cd phiéu gid 100 USD, trong ndm nhan c¢6 tlrc 2 USD, cudi ndm ban 110 USD. Lgi nhuan ky
nam giir (holding period return — HPR):
A)12% - B) 10% - C) 8%

9. (b/S) Money-weighted return (MWR) khdng bi dnh hudng bai thdi diém nha dau tu nap hay rat
tien.

10. (D/S) Cung mbt I3i suat danh nghta, ghép |ai cang day thi EAR cang cao — ghép lién tuc cho EAR
cao nhat.
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4= Mini-questions — Thong ké (cau 11-20)

Tinh nhanh + bay khai niém. Van quy udc cii: B/S hodc chon A/B/C — dap 4n & trang sau.
11. Lgi nhuan 3 nam: 2%, 4%, 6%. Do léch chuan mau (sample standard deviation):
A) 1.6% - B) 2.0% - C) 2.8%
12. Danh muc +50% ndm 1, -50% nam 2. Téc do tang trudng kép binh quan n&m (trung binh nhan —
geometric mean):
A) -13.4% - B) 0% - C) -25%
13. (D/S) Trung binh nhan ludn nhd han hodc bang trung binh cdng ctia cing mdt chudi, chi bang khi
moi quan sat giéng nhau.
14. Phan phdi léch phai (positive skew) — th( tu ding:
A) mean > median > mode - B) mean < median < mode - C) mean = median = mode
15. (D/S) Type Il error la bac bd HO khi HO dung.
16. (B/S) Gilt nguyén muic ¥ nghia a, tdng c& mau |am ting power cua kiém dinh.
17. (B/S) Kiém dinh cho p-value = 0.03 v8i a = 5%: chua dui cd s3 bac bd HO.
18. Danh muc 60% c6 phiéu (k¥ vong 10%) va 40% trai phiéu (ky vong 5%). Ky vong danh muc:
A) 7.5% - B) 7.0% - C) 8.0%
19. D6 léch chudn mau 20%, n = 25. Sai s6 chuan (standard error) cta trung binh mau:
A) 0.8% - B) 20.0% - C) 4.0%

20. (D/S) Hai bién cb loai trir nhau (mutually exclusive) cé xac suat duang thi khéng thé ddc lap
(independent).
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¥ pap an

1. B—EAR=(1+0.12 + 4)"4 - 1=12.55%; A la quén ghép |ai, C la ghép theo thang.

2. C — PV perpetuity = 5 + 0.08 = 62.5 USD; A nhan nham 5 x 8, B 13 5 x 1.08 (chi chiét khau 1 nam).

3. S — Annuity due nhan tién s8m han 1 ky nén PV CAO hon: PV(dau ky) = PV(cudi ky) x (1 +r).

4. B—FV =100 x (1.10)*2 = 121; A la 13i don (100 + 2 x 10), C la ghép ban nién (1.05)"4 — dé noi
ghép nam.

5. S — Ghép thang: N = 24 ky, I/Y = 1%/ky. r va N phai cung don vi ky ghép.

6. B — NPV tai chi phi v6n > 0 & IRR > chi phi vén (dong tién théng thudng, chi déi dau mdt 1an).

7. S — PV va FV cling dau - mdy b&o 18i hodc I/Y vd nghia; dong ra va dong vao phai ngugc dau.

8. A—HPR = (110 + 2 — 100) + 100 = 12%; B quén c& tic, C trlf nham ¢ tic khoi gid ban.

9. S — D6 13 time-weighted. MWR chinh 13 IRR cla cac dong tién nén phu thudc manh vao timing

nap/rut.

10. P — EAR t3ng theo tan suat ghép; tran |1a ghép lién tuc: EAR = e”r — 1.

11. B — Trung binh 4%, t6ng binh phuang dd I&ch = 8, phuong saimau =8 + (3-1) =4 > SD = 2%; A
chia n = 3 (c6ng thic téng thé), C 1a cin cta 8 (quén chia).

12. A— GM = c3n cla (1.5 x 0.5) - 1 = =13.4%/ndm; B |3 trung binh cdng (a0), C 1a mdrc 13 tich Ity 2
nam chua quy vé nam.

13. D — GM = AM ludn ding; chudi cang bién ddng khodng céach cang réng.

14. A — Dudi phai kéo mean I&n cao nhat; median luén ding gitra.

15. S — Bac bo HO diing 13 Type | (x4c suat = a); Type Il 13 GIU HO sai.

16. D — n tdng - sai s6 chudn gidm - B gidm - power = 1 — B ting.

17. S —p (0.03) < a (0.05) = bac bo HO.

18. C — 0.6 x 10% + 0.4 x 5% = 8%; A la trung binh cdng bd trong s6, B 13 ddo ngudc trong sé.

19. C — SE = 20% + cin 25 = 4%; A chia thang cho n = 25, B quén chia.

20. P — Loai trir nhau: P(A va B) = 0; ddc 1ap doi P(A va B) = P(A) x P(B) > 0 — mau thuln.

TUr Charter5m — app hoc CFA 5 phdt/ngay song ng(r - charter5m.com

Charter5m 15 céng cu hoc déc 1ap, khéng lién két vdi CFA Institute. CFA Institute khéng bdo trg, xac
nhén hay dam b3o tinh chinh xdc, chat lugng cua tai liéu ndy. CFA® [ nhan hiéu da ding ky cua CFA
Institute.
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