Charters5m CFA Level | - Bd clfu nguy thang 8

Series ciru nguy ky thi CFA thang 8 —
Phan 3: Fixed Income

CFA Level | - Song ngit Viét-Anh - B6 nay I6n dan mi tuan

Fixed Income 14 mdn nhiéu cdng thic nhat, nhung diém mat oan hiém khi vi khéng thudc céng
thi'c — ma vi nham loai Igi suat, nham gia sach véi gia gdp, hay dung sai loai th&i lugng
(duration). Phan nay gom ding nhifng chd dé.

Phan 3 (ban nay) cé gi:

3 by gia & Igi suat kinh dién — gid < Igi suat, gia sach vs gia gop, quy udc Igi suat thi
trudng tién té.

 Bang quyét dinh Fixed Income — 6 c3p khai niém dé nham (current yield/YTM,
spot/par/forward, ba loai duration, G-/Z-spread/OAS...).

e Bang cong thirc — 4 nhém: dinh gid & Igi suat - thdi lugng & do 16i - cau tric ky han - chénh
léch & tin dung.

5 bay kinh dién + 20 cau tu luyén kém dép &n giai thich 1 dong.

D3 ding: Phan 1 (Ethics + FSA) - Phan 2 (Quant). Cac phan sau — ding dan trong thang 7:
Equity - Derivatives + Altlnv - PM + Corporate Issuers - Ethics traps P2 - Econ...
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@ 3 bay gia & Igi suat kinh dién

Bay 1 — gia © Igi suat, va premium/par/discount

Gi4 trai phiéu di chuyé&n ngudc chiéu vdi Igi suat (yield). Va mai quan hé gitfa I3i suat coupon vdi l3i
suat thij trudng quyét dinh trai phi€u ban trén hay dudi ménh gia:

« Coupon > Igi suat thi trudng > phan bu (premium), gid > ménh gia.

« Coupon = Igi suat thi trudng - ngang gia (par).

« Coupon < Igi suat thj trudng = chiét khau (discount), gid < ménh gia.

Vi du kiéu dé: coupon 5%, thi trudng doi 6% -> trai phiéu ban discount. Nhiéu ban thay "5%" nghi gia
cao, chon nham premium.

Cach né: so coupon Vvéi Igi suat thi trudng (market yield), khdng so véi 0. Va nhé pull to par — tréi
phi€u premium sé& giam gia dan vé ménh gia khi téi ddo han (khdng phai ting), trai phiéu discount thi
tdng dan 1én — du Igi suat dirng yén.

Bay 2 — gia sach (flat/clean) vs gia gop (full/dirty)

Giita hai ngay tra coupon, lai tich Iiiy (accrued interest) phat sinh. Gid niém yét trén bang |3 gia sach
(flat price), nhung s6 tién ngudi mua thuc tra |3 gia gop (full price):

Gia gop (full) = gid sach (flat) + lai tich ITy (accrued interest)

trong dé I3i tich Ity = (t + T) x coupon ky — v3i t = s& ngay tUf coupon gan nhat, T = sd ngay cla ky
coupon.

Vi du kiéu dé: dé cho "gia 98.50" roi hoi s6 tién thanh todn — néu dang gitta ky coupon, sé phai tra I3
full price, cao han 98.50.

Cach né: hai "day 1a giad niém yét (flat) hay gia thanh todn (full)?" Dé hay cho flat roi gai dap an quén
cdng accrued.

Bay 3 — quy udc Igi suat thj trudng tién té (money market)

Cdng cu ngédn han dung hai quy udc khéng so sanh truc tiép dugc:

« Lai suat chiét khau (discount rate — DR): cd sd 360 ngay, tinh trén ménh gia (FV) > PV = FV x (1
- DR x ngay + 360).

+ L3i suat cong thém (add-on rate — AOR): tinh trén gia (PV), cd s3 ngay theo dé bai > PV = FV +
(1 + AOR x ngay + nam). Lgi suat tueng ducng trai phiéu (bond equivalent yield — BEY) = add-
on quy Vvé cd s 365 ngdy — chuan chung khi so sanh.

DR ludn béo Igi suat THAP hon thuc t& (m3u s I3 FV 16n han, cd s 360). Dirng so mdt cdng cu bao

theo DR vé&i cong cu bdo theo AOR ma chua quy déi.

Cach né: trudc khi so sanh, quy tat ca vé cung mdt co sd — thudng la BEY (365) hoac Igi suat hiéu

dung nam (EAY).
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3

Tinh hudng dé nham

2 Bang quyét dinh Fixed Income — 6 cdp dé nham

Phan dinh

Lgi suat hién hanh
(current yield) vs YTM
vs Igi suat don gian
(simple yield)

L3i suat giao ngay
(spot) vs ngang gia
(par) vs ky han
(forward)

Thai lugng (duration):
Macaulay vs diéu
chinh (modified) vs
hiéu dung (effective)

G-spread vs Z-spread
vs OAS

YTM vs Igi suat thuc
hién (realized yield)

RUi ro tai dau tu vs rai
ro gia (duration gap)
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Current yield = coupon ndm =+ gid — bd qua 3i/I6 von va gid tri thdi gian. YTM = suat
chiét khau can bang gid véi moi dong tién gilt d&n dao han (day di nhat). Simple
yield = current yield cé tinh khau hao phan chénh I&ch gid vé par theo dudng thang.
Dé hdi "Igi suat nha dau tu nhan néu giit dén ddo han" > YTM, khéng phai current
yield.

Spot = Igi sudt clia mét dong tién DON tai thdi diém T (1ai suat zero-coupon). Par =
coupon |am trai phiéu ban ding ménh gia. Forward f(j,k) = 13i suat cho khodn vay k
nam, bat dau sau j ndm, suy ra tif cac spot. Dinh gid bang spot (mdi dong tién mot
spot riéng), KHONG dung mét YTM chung khi dé cho dudng cong spot.

Macaulay = ky han binh quan gia quyén clia dong tién (don vi: ndm). Modified =
MacDur + (1 + r) = d6 nhay gia theo %AP ~ —ModDur x Ay. Effective = dé nhay vdéi
dich chuyén BUGNG CONG, tinh ca tadc ddong quyén chon dinh kém. Tréi phiéu cé
quyén chon nhing / dong tién khéng chac chan (callable, putable, MBS) - phai
dung effective. Riéng trai phiéu tha ndi (FRN): duration = thdi gian tdi ky reset tiép
theo.

G-spread = YTM trai phiéu — YTM chinh phd cung ky han (mét diém). Z-spread =
chénh léch KHONG DOI cdng vao MOI spot chinh phti dé t8ng chiét khau = gi4 thi
trudng. OAS = Z-spread da LOAI bo gid tri quyén chon: OAS(callable) = Z — gi4 tri
quyén mua; OAS(putable) = Z + gid tri quyén ban. So sanh trai phiéu cé quyén chon
- dung OAS.

YTM chi tré thanh Igi suat thuc té NHAN dugc khi ca ba ding: (1) gitt dén ddo han,
(2) khéng v& ng, (3) tai dau tu moi coupon & ding YTM. Vi pham bat ky diéu ndo -
realized # YTM (rui ro tai dau tu + rdi ro gid).

Khoang dau tu > Macaulay duration = rui ro tai dau tu chi phdi (1&i suat ting cé
LGl). Khoang dau tu < MacDur - rdi ro gia chi phéi (1ai suat tang gay HAI). Khoang
dau tu = MacDur - hai rdi ro triét tiéu = mién dich (immunization).
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. Bang cong thirc Fixed Income — 4 nhom

Pinh gia & Igi suat (pricing & yield)

Gia trai phiéu = C =+ (1+r)" + C + (1+1)*2 + ... + (C + FV) + (1+r)"N

Trai phiéu zero-coupon: P = FV + (1 + r)*N

Current yield = coupon nam =+ gid thi trudng hién tai

Gia gop (full) = gid sach (flat) + |di tich Ity - 1ai tich ldy = (t + T) x coupon ky

binh ky (periodicity): EAY = (1 + APR_m + m)*m - 1 - quy ddi gilta hai dinh ky: (1 + APR_m + m)*m
= (1+ APR_n + n)*n

Lgi suat mua lai / xau nhat (yield to call / worst): chiét khau vé ngay mua lai; YTW = min ctia moi
YTCvaYTM

Thai lugng & do 16i (duration & convexity)

Modified duration = Macaulay duration = (1+r) —r=YTM moi ky (YTM céng b6 semiannual = r =
YTM + 2) - %Agia ~ —ModDur x Ay

ModDur xap xi = (P- = P,) + (2 x Ay x Py)

Piéu chinh dd 16i: %Agid ~ ~ModDur x Ay + 2 x Convexity x (Ay)?2

Money duration = ModDur x P - Agia(tién) ~ —MoneyDur x Ay

PVBP (gi4 tri 1 diém co ban) ~ ModDur x P x 0.0001

Zero-coupon: MacDur ~ N (s6 ndm dén ddo han) - ModDur =N = (1 +r)

Effective duration = (P — P,) + (2 x Acurve x Py;) — dung khi cé quyén chon dinh kém

Duration danh muc = téng (trong s6 theo gié tri thj trudng x duration tirng trai phiéu) — udc lugng,
gia dinh dudng cong dich song song

Cau trac ky han (term structure)

Pinh gia bé’mg spot: P=C + (1+2;)"M + C + (1+z3)"2 + ... + (C+FV) = (1+z_N)*N
Forward tir spot: f(1 nam, sau N=1 nam) = (1+z_N)"N =+ (1+z_{N-1})"{N-1} - 1
Tong quat: f(j,k) = [ (1+z_{j+k) {j+k} + (1+2_j)" 1~ (1/k) - 1

Spot tur forward: (1+z_N)"N = (1+f(0,1)) (1+f(1,1))...(1+f(N-1,1))

Chénh léch & tin dung (spreads & credit)

G-spread = YTM trai phiéu — YTM chinh pht - I-spread = YTM - |3i suat swap

Z-spread: cong cuing mdt Z vdo moi spot sao cho téng chiét khau = gia thj trudng

OAS: OAS(callable) = Z - gid tri quyén mua - OAS(putable) = Z + gia tri quyén ban

Ton that ky vong (expected loss, % phdi nhiém) = xac suat v3 ng x muic tdn that - mirc ton that
(loss severity) = 1 - ty 1& thu hdi (recovery) - theo s& tién: nhan thém du ng phdi nhiém (exposure)
Tac dong chénh léch: %Agia ~ —spread duration x Aspread

Meo: dé cho dudng cong spot — dinh gid tirng dong tién bang spot riéng, dirng nhét mét YTM chung.
C6 quyén chon dinh kém — chuyén sang effective duration + OAS.
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™ 5 bay Fixed Income kinh dién

1. Premium/discount — nhé chiéu "pull to par"

Tréi phiéu premium (coupon > yield) ¢ gia gidm dan vé ménh gia khi téi ddo han; discount thi ting
dan 1én — ngay ca khi Igi suat khéng déi. D& t& mot tréi phiéu premium gilf t8i ddo han roi hdi gia di
dau - giam, khdng phai tdng. Meo nhd: t8i ddo han ai cling chi nhan diing ménh gia, nén moi gid déu
bi "kéo" vé par.

2. DUng nham loai duration khi cé quyén chon

Véi trai phiéu callable hodc MBS, dong tién thay ddi theo I3i suat > modified duration (dua trén Igi
suat) sai. Phai dung effective duration (dua trén dich chuyén dudng cong). Trai phiéu callable:
effective duration < modified duration (quyén mua ctia bén phat hanh chan da ting gia khi 13i suat
gidm). Meo nhd: dong tién con "nhic nhich" theo I3i suat - effective; dong tién cé dinh > modified 13
da.

3. Money-market: 13i suat chiét khau bao THAP hon thuc

Discount rate (DR) tinh trén ménh giéd va cd s& 360 - ludn nhd hon Igi suat that. So mdt tin phiéu bao
theo DR v&i mdt cong cu bdo theo add-on/BEY (365) ma chua quy ddi 1a dinh bay. Meo nhd: DR chia
cho FV (s6 18n) va 360 (ndm ngdn) - phan sd nhd di - Igi suat trong thap.

4. YTM khong phai Igi suat ban chac chan nhan

YTM = Igi suat thuc hién chi khi gitt dén ddo han + khéng v3 ng + tai dau tu coupon & ding YTM. Lai
suat giam sau khi mua = coupon tai dau tu kém han = realized < YTM (rti ro tai dau tu). Ban sém khi
I3i suat tdng - rairo gia. Meo nhd: YTM |a mét I8i hira ¢é ba diéu kién; thi€u mot 14 hira suéng.

5. Convexity ludn "vé phe" ngudi nam trai phiéu (dai)

Vi trai phiéu thudng (khéng quyén chon), dd 16i (convexity) l1am gia thuc t& ndm trén dudng udc
lugng chi dung duration: 13i suat gidm - gi t3ing nhiéu han duration du béo; I5i suat tdng - gid giam
it han duration du bdo. Bd qua convexity trong cu séc I8n = udc lugng sai léch dang ké. Meo nhd: thém
s6 hang +'2 x convexity x (Ay)?2 — ludn dudng, nén ludn cé IGi cho bén ndm gitr.
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4 Mini-questions — gia & Igi suat (cau 1-10)

Cau nhan dinh: trd 18i B (ding) / S (sai). Cau trdc nghiém: chon A/B/C. Dap an + 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. Trai phiéu coupon 5%, thi trudng doi Igi suat 6%. Trai phiéu bén & mc:
A) phan bu (premium) - B) ngang gid (par) - C) chiét khau (discount)

2. Trai phiéu par 1.000, coupon 6%/nam, gia thi trudng 950. Current yield:
A) 6.00% - B) 6.32% - C) 5.70%

3. (D/S) Gia gop (full price) = gia sach (flat price) + lai tich Itiy (accrued interest).

4. Trai phiéu zero-coupon, ménh gia 1.000, 3 ndm, YTM 5%/n3m. Gié:
A) 850.00 - B) 863.84 - C) 857.00

5. (D/S) Mt tréi phiéu premium giit dén ddo han (Igi suat khong déi) sé cé gia giam dan vé ménh gia.

6. Cung mdt céng cu ngan han: Igi suat cdng bd theo 13i suat chiét khau (DR — cd s& 360, trén FV)
so vdi theo Igi suat twang dudng trai phiéu (BEY — add-on 365, trén PV) thudng ___ han.
A) cao - B) thap - C) bang

7. (D/S) Lgi suat dén dao han (YTM) gia dinh moi coupon dudc tai dau tu & ding mic YTM.

8. Trai phiéu 2 ndm, coupon 4%/nam (par 100), spot z; = 3%, z, = 5%. Gia:
A) 98.21 - B) 100.00 - C) 96.50

9. (D/S) Spot 1 ndm z, = 4%, spot 2 ndm z, = 5%. L3i suat k¥ han 1 ndm bat dau sau nam 1, f(1,1), xap
Xi 6%.

10. Trai phi€u YTM 6% cong b3 theo dinh ky ntra ndm (semiannual). Lgi suat hiéu dung ndm (EAY):
A) 6.00% - B) 6.09% - C) 6.14%
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4 Mini-questions — thdi lugng, chénh léch & tin
dung (cau 11-20)

VAn quy udc cii: D/S hodc chon A/B/C — déap &n & trang sau.

11. Macaulay duration 5.0, Igi suat 5%/nam. Modified duration:
A) 5.00 - B) 4.76 - C) 5.25

12. Modified duration 6, Igi suat tdng 50 diém cc ban (0.50%). % thay déi gia xap xi:
A) -3.0% - B) +3.0% - C) —-6.0%

13. (D/S) V4i trai phiéu thudng, do 18i (convexity) Iam gid thuc t& cao han udc lugng chi diing
duration, & ca hai chiéu |3i suat.

14. Tréi phiéu c6 thé mua lai (callable): effective duration ___ modified duration.
A) 18n han - B) nho han - C) bang

15. Z-spread 150 bps; gia tri quyén mua (tinh theo spread) 40 bps. OAS cUa trai phiéu callable:
A) 110 bps - B) 190 bps - C) 40 bps

16. (D/S) Nén dung effective duration khi trai phiéu cé quyén chon dinh kém ho3c dong tién khéng
chéc chan theo l3i suat (callable, putable, MBS).

17. X&c sudt v8 ng 2%, ty 18 thu hoi (recovery) 60%. Ton that ky vong (% gia tri):
A) 0.8% - B) 1.2% - C) 2.0%

18. Spread duration 4, chénh léch tin dung ndi rong 25 bps. % thay déi gia xap xi:
A) -1.0% - B) +1.0% - C) -0.10%

19. (D/S) Khoadng dau tu dai han Macaulay duration thi rii ro gia chi phéi.

20. (D/S) V&i trai phiéu zero-coupon, Macaulay duration xap xi bang sé ndm dén dao han.
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¥ pap an

O 00 A WON A

9.

10.
1.
12.
13.

14.

15.
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18.
19.

20.

. C — coupon (5%) < Igi suat thi trudng (6%) - chiét khau, gid dudi ménh gia.

. B— current yield = 60 + 950 = 6.32%; A la coupon danh nghta, C la 60 + 1.050.

. D — ngudi mua tra gia niém yét (sach) cong phan lai d3 tich Ity tir ngdy coupon gan nhat.

. B—P =1.000 + (1.05)® = 1.000 + 1.157625 = 863.84.

. B — "pull to par": premium gidm dan, discount t&ng dan vé ménh gia khi t&i ddo han.

. B— DR chia trén FV (I8n han) va ca s& 360 - ludn béo thap hon BEY; phai quy ddi vé clng cd sd

trudc khi so.
D — day la mot trong ba gia dinh dé realized yield = YTM (cling véi gilt dén ddo han + khong v
ng).

.A—P=4:103+104 + (1.05)% = 3.88 + 94.33 = 98.21; dinh gid bang spot riéng cho tiing ky,

khoéng dung YTM chung.

b —f(1,1) = (1.05)? + 1.04 - 1=11025 + 1.04 - 1= 6.01% ~ 6%.

B —EAY = (1+ 0.06 + 2)2 - 1= (1.03)2 - 1= 6.09%; A quén ghép l3i, C ghép qua day.

B — ModDur = MacDur + (1 +r) =5 +1.05 = 4.76.

A — %Agid ~ —ModDur x Ay = -6 x 0.005 = -3.0%; C quén xAy dung dan vi.

D — s6 hang +"2 x convexity x (Ay)? ludn dudng - gia thuc t& nam trén dudng duration ca hai
chiéu.

B — quyén mua cla bén phat hanh chan da tang gia khi 13i suat gidm - effective duration nhé hon
modified.

A — OAS(callable) = Z-spread — gid tri quyén mua = 150 — 40 = 110 bps.

D — dong tién thay déi theo quy dao 13i suat thi modified (dua trén yield) khdng phan dnh ding;
effective (dua trén dudng cong) méi chuan. (FRN tinh riéng: duration ~ thdi gian t8i ky reset.)

A — t6n that ky vong = 2% x (1 - 0.60) = 2% x 0.40 = 0.8%.

A — %Agid ~ —spread duration x Aspread = -4 x 0.0025 = -1.0%.

S — khoang dau tu > Macaulay duration - rdi ro tai dau tu chi phéi (I3i suat ting cé Igi), khdng
phai rui ro gia.

D — coupon = 0 nén toan bd dong tién dén vé ddo han: MacDur =~ N.

Tir Charter5m — app hoc CFA 5 phut/ngay song ng{t - charter5m.com

Charter5m 1a cdng cu hoc dbc Iap, khdng lién két véi CFA Institute. CFA Institute khéng b3o trg, xdc
nhén hay dam bao tinh chinh xac, chat lugng cUa tai liéu ndy. CFA® |4 nh&n hiéu d3 ddng ky cua CFA
Institute.
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