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QUANTITATIVE METHODS & ECONOMICS

TooH Apayyd 6a 30uliH 3acaz

#1 — #11

.EANTITATIVE METHODS - TVM, Statistics

NpaagyiiH YH3 LaH3

Future Value of a Single Sum
FV=PVx(1+r)"
PV = 0f00rWilH YH3 LU3H3 I = XUAWIAH XYY N = XWUINUIAH TOO

¢ XadeanamxuliH up3adyliH YH3 Y3H3

€8 Annuity-niin PV

Present Value of Ordinary Annuity
PVA=PMT x [1 - (1+r) ] /r

PMT = Tortmon Ten6ep r, n =Xxyy, xyrayaa

¥ 39371, MmameaBap, unomex meJsessex

€3 ApudmeTuk gyHaax

Arithmetic Mean
X=X, +X,+..+Xn)/n
Xi =i-pyTra n = HWIAT TOO

& [yHoax e2eex mooyoos1ox

Xan63an3nuiid KoagpuuymeHT
Coefficient of Variation (CV)

CV=o0/p
o =std dev = ayHpax

¢ 1 Haax e2eexud H00200x apcoas

-bNOMICS - GDP, Elasticity, FX

€@ Boaut OHB-HWii ecenT
Real GDP Growth Rate

g = (GDPt — GDPt-,) / GDPt—,
GDP+ = 3H3 OHbl 60aMT AHB

& DOulH 3aceuliH XUHX3H3 ecenm

Cross Ba/llOTbIH XaHLU
Cross Exchange Rate

A/C = (A/B) x (B/C)
XXHb: USD/MNT x EUR/USD = EUR/MNT

¥ 3-p Bas1tombIH xaHwuliz X0€p xaHwWwaap moouoos10xX

€8 OpnooruiiH yH3 U3HI

Present Value of a Future Sum
PV=FV/(1+n)"
FV = npaagyiiH yH3 r = Xoporgyynax xyBb

¢ Cash flow-uliH eHeeauliH yHuli2 mooyoos10X

€@ Yp AyHTI XUANIAH XYY
Effective Annual Rate (EAR)

EAR = (1 +r/m)™ -1

r = stated rate m =>wng compounding ToO

¢ Cap 6yp vs xun 6yp compounding xapbyyynax

@ eometpuiiH AyHAAK Breex
Geometric Mean Return

G= [(1+R1)'(1+R2)-..(1+Rn)]1/n _

Ri = i-p »unuiiH ereex

& O710H xunutiH 600um AyHOax e2eex

€@ 2panTuiiH YHUITH M3AP3IMXK
Price Elasticity of Demand

Ep = %AQd / %AP
|E| > 1: magpamxTali  |E| < 1: Magpamxryii

& YH3 ©6pUU/ICOHD 3P3IM X3PXIH Xapuy Y3yy/1ax

Forward premium
Forward Premium / Discount

1

Premium = (Forward — Spot) / Spot

Oepar = premium Ceper = discount

¢ Forward xaHWHb! Spot-ooc s/12aa
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FINANCIAL STATEMENT ANALYSIS

CaHxyyauliH malisiaHauliH WUHXU1233 — Ratios

LIQUIDITY - BoruHo xyrauaaT Tesi6epuiiH yagBap

Current Ratio

BoauHo menbepuliH xapbyaa
CR = Current Assets / Current Liab.
> 1 = 60rMHO XyrauaaHs TenbepuiiH Yaasaprtai

¢ XameuliH epzeH awuenadae liquidity ratio

SOLVENCY - YpT1 xyrayaart xewyypar

Debt-to-Equity
D/E Ratio

D/E = Total Debt / Total Equity

Vix D/E = eHfiep caHXyYruitH XeLuyypar

¢ KanumasibiH 6ymyuliH 2071 y3yyi3/im

PROFITABILITY - Awunrt axunnaraa

LiaB3p awruitH MapXuH
Net Profit Margin

NPM = Net Income / Revenue
Byx 3apfan xaccaHbl fapaax MapxuH

& BusHeculiH YaHapbIH 2071 y3yyn13/1m

ROE

Return on Equity
ROE = Net Income / Avg Equity
DuPont: NPM x Asset T/O x Leverage

& Xysb Hulinyyna2quliH e2eex

EFFICIENCY - Yiln axunnaraaHbl 3prant

Bapaa 3prant

Inventory Turnover
Inv T/O = COGS / Avg Inventory
OHAep = 6apaa xypaaH 3aparfax baiiHa

¢ YUn axunnazaaHsl yp aweautie Xamxux
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Quick Ratio
Acid Test Ratio

Quick = (Cash + AR + Sec.) / CL
Bapaa matepvan xacHa

Xamyy wasnzanm — inventory awuanaxeylti2asp

v

HWIAT awrniin MapXXuH
Gross Profit Margin

GPM = (Revenue — COGS) / Revenue

ByTaarAaxyyHUiA Wyya almrt axunnaraa

¢ Pricing power-utlie xapHa

ROA

Return on Assets
ROA = Net Income / Avg Assets
XBpPeHIWIAr Xap yp AYHT3 awmrnax Gairaa

& KanumasibiH yp awue xapbyyynax

€D Asnarbin ayHpgax eaep
Days Sales Outstanding (DSO)

DSO = (AR / Sales) x 365

bara efiep = xypfaH MeHre Lyrnyynax

& AsniazbiH YaHapbIH y3yya3/1m
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CORPORATE ISSUERS & EQUITY VALUATION

KopriopayutiH caHxyy 6a XysbyaaHbl yH3/1233

#21 — #31

-:I.°ORATE ISSUERS - Kanutan, Xewyypar

WACC
Weighted Avg Cost of Capital

WACC = (E/V)Re + (D/V)Rd(1-t)
E,D = equity, debt t =tax rate

¢ DCF-ulH discount rate — 2on awuana2daHa

& Yiin axunnaraaHbl Xewyypar
Degree of Operating Leverage (DOL)

DOL = Q(P-V)/[Q(P-V) - F]
Q=100 P,V,F =YyH3, var cost, fixed

¢ Sales 1% ecexed EBIT x303H % ecex B3

€ TareapbiH gapaax Rd
After-tax Cost of Debt

Rd,fier-tax = RAd x (1 - t)

333/MiAH XYy TaTBap xacargaar

¥ WACC-0 x3apae/1azdax 600um 333/1uliH 3apoan

-ITY VALUATION - DDM, Multiples

€3 Gordon Growth Model
Constant Growth DDM

P,=D,/(r-g)
D1 = npax XunuinH guBnaeHs g = ecent

¢ Toamsopmol ecenmmali KomnaHuliH YH3/1233

L4

€& PIE koachcpuumeHT

Price-to-Earnings Ratio
P/E = Price / EPS
XamruiiH epreH awwmrnagar multiple

¥ YH3/1293 xapbyyynaxad yHOCIH Xapazsyyp

3eBTreraceH PIB

Justified Price-to-Book
P/B=(ROE-g)/(r-g)
YHAC3H Y3YY1anTaf Tynryypnacad P/B

¢ Bodum P/B-mal xapbyyynax reference

DaByy apxuiiH 3apgan

Cost of Preferred Stock
Rp =Dp/Pp
Dp = pref guBngeng Pp = pref yHa

¥ Jasyy apxuliH xyBbyaaHbl KanumassiH 3apoas

€3 MeHreH xepBex meuner
Cash Conversion Cycle

CCC =DOI + DSO - DPO
DOI = nHBeHTapb, DPO = erner egep

& BansH meHzeHull sp2anm — 6aza Hb caliH

CAPM
Capital Asset Pricing Model

Re = Rf + B x (Rm — Rf)
B =beta Rm-Rf = market premium

¢ XyBbyaaHsl waapdnazamal 620X

€ PEG koachpuumeHt
P/E to Growth Ratio

PEG = (P/E) / Growth%
PEG < 1: uxaBunaH undervalued

& ©cesnmutiiz MOOYCOH yHaN233HUl xapbyyynaam

TorTBOpTOIi ©CONT
Sustainable Growth Rate (SGR)

g =ROE x b
b = retention ratio (1 — payout)

& aoHbl caHxyyxunmeayt ecex Yadax Xypo
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FIXED INCOME

BoHObIH 3ax 3331 — Pricing, Duration, Yield

#32 — #38

-b INCOME - BoHAbIH 3aX 333N

BOHAbIH YH3

Bond Price (Annual Coupon)
P = C-[1-(1+y) "Vy + FV/(1+y)"
C=xynoH y=YTM

& BOHObIH YHOC3H YH3/1233HUL MOMbED

Macaulay Duration

Macaulay Duration
MacD =Mod D x (1 +Yy)
Cash flow-uitH AyHA&K XUHISCIH Xyralaa

& Modified Duration-aac mooyo0s10x

Convexity adjustment
Convexity Adjustment

Adj = 4 x Convexity X (Ay)2
Tom YTM eepunenteHs HamanT

¢ Duration-uliH andaae 3acax

Forward xyy
Forward Rate (1y, 1y from now)

(1+S,)? = (1+S,)-(1+f1 1)

Sn = N-XWNWIAH spot rate

¢ XyyeuliH mypytiHaac forward rate o/ox
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Current Yield

lylneasHuli e2eex
CY = Annual Coupon / Bond Price
YTM-uniiH xsinbap xysunéap

¥ KyroHbl ezeexulie yHIO xapbyyynax

€D YHwiin eepunent
Price Change via Duration

%AP ~ —Mod Duration x Ay
Ay = YTM-uiiH eepunent

& YTM ecexed yHa xa03H % 6yypaxbie mooyoosi0x

YTM (oiiponuo0)
YTM Approximation

YTM » [C + (F-P)/n] / [(F+P)/2]
F =face value P = price

¢ Calculator-eytieasp xypdaH YTM
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DERIVATIVES, PORTFOLIO & BONUS

Jepusamusyyd, bazay, 6a Hamam mombéo

DERIVATIVES & PORTFOLIO - AepuBaTtuByyp 6a bary,

E) Forward (opnororyii) @) Forward (opnorotoii)
Forward Price — No Income Forward — Income Producing
F,=S,x(1+RHT F,= (S, - -1+RNHT
0~ Yo ) 0= (S PVinC) (1+Rf)
AT, Temep, 6apaa rax mat [BnAeHA, KyNoH-TO akTBT
¢ Oproeo yyceadaeeyl akmusm ¢ Xysbyaa, 60HObIH forward yH3
Sharpe koacpcpuumeHT €& Treynor koathpuumeHT
Sharpe Ratio Treynor Ratio
Sharpe = (Rp - Rf) / o Treynor = (Rp - Rf) / B
HWIAT apcaang, OHOTA0X UYYA3N Breex CYCTeMUIAH 3pCA3NL OHOTAOX WYY A3

¢ baaybiH awua/apcoanuliH xapbyaa i Diversified 6asyble yH3/19X30

v

€& BarubliH ereex €@ bBarubiH gucnepc
Portfolio Return — 2 Assets Portfolio Variance — 2 Assets
Rp =w,R; + w,R, ()‘p2 = w;20,2 + W,20,2 + 2W,W,0,0,p

Wi =XWH Ri = ereex _ .
p = correlation

¥ AKmuBYYObIH XUH/TICIH OYHOaX . L .
¢ 4 Y Diversification-utiH yp He/s1ee

v

BONUS - WWanrantag nx opx vpaar

€5 333MuICc3H ereex €@ YHacaH EPS
Holding Period Return (HPR) Basic Earnings Per Share
HPR = (P, — P, + Income) / P, EPS = (NI - Pref Div) / WAS
TorTcoH xyrauaaHsl total return WAS = Weighted Avg Shares
& XepeHee opyynanmeiH HUlM e2eex ¢ Hae xysbyaaHbl 4383p awue

Information Ratio
Information Ratio

IR = (Rp - Rb) / Tracking Error
Rb = benchmark return

¥ Active management YaHapbiH y3yy/13im
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