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2. AUILATRAINY Sharpe, Treynor, Jensen’s Alpha, Appraisal Ratio, Information Ratio,
Sortino, M2, Calmar wag RAROC

3. 9BUNPAUUANAINTZIIN total, systematic, residual, tracking, downside, drawdown
ILle¥ economic-capital risk
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Interaction effects wazn39980U reconciliation 11U active return
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transaction-cost adjustment &g bootstrap uncertainty

7. 99nWUU Performance Dashboard fiieunanauuny amnudes attribution éfu‘lqu 1GH

nsenauladnae iy

12.1  n59UN1SUSEEUNANISUSUISNESH

nsUsiukanIsUSIsnasallAITauNAI1uI “nasnlinanauwnuiUasud” IWSIZHANBULNIUN
AnTuealasuBnEnaInNnIvuatuan svdumudes Benchmark d@n1ienann Auvu wasyanaily

Uszidiu nsuszdliuiiauysaifsnsifunszuiuniselies

Tu@aszuu 115 Usediu A35 AU AU 819U 910 11T IR ABUWNY 71 Qn convention T gns \dan
Benchmark n15USUMEAMULEES NSLENWAAINNIVBINAUE NSATIVAMULEDYS LAIUNNITARAU
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JUN 12.1: 2995m3in Useidiu e5une wavasivaeunanisusmsnesanauilldinduls

U “performance” llyduan Uang maiiiesA1ifies mndu Measure 1¥nseuaiuania
convention %58 Benchmark lain59 mandate U appraisal Wag attribution AR1ULNAB1DLUUNIS

ARIAFNANSLARAAIIUNUENIUATYFANENS 6

Unideny 12.1

o A

AEARYAINANTUNUINGY
. Performance Measurement SaiNanauLuAnTuvils wu TWR, MWR, CAGR wag
active return
. Performance Appraisal Uszidiuinaneuunuiuiifiedadiomisdnmudomdewuy
918849 WY Sharpe, Treynor, Jensen’s Alpha Lz Information Ratio
« Performance Attribution 85U1871 active return inainn1sanauladiule wu asset

allocation 3@ security selection

J/

ANDINNDULRINNINTIN

1. lasudriuaudameRudiuazRuesnainnesn

2. wosadu standalone portfolio visetfudiumnilsvemesaiinszasanudssina

o

3. Benchmark @anmassriu mandate, currency, asset universe LAY UDINAVDINDSANID
lai
4. famulvinaudAgyiu volatility, downside, drawdown %38 economic capital 11n71gn

5. wanauuvuAisenuly gross 13 net of fees, taxes, slippage Way financing cost

6. nMsUszliuiiidmunaiesieauna dadudu vieldindulausunagns

-
.
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12.2 NandULNUNDSH TWR wag MWR

W Vg Wugadmesadunn V) Wuyasnainlaienn fousiy nszuaduanfitigesnainwese wazli
D Juselsandunindnelunesn wu Gulunaniogues winliil external cash flow 581319930 wa
MBULNUNTIIINAD
Rp = (12.1)
Vo

femfifesszansiugn win V3 Ju NAV vise wealth fisauRuduradaiinduinamuuds limisuin

v v
° o

D $18nass UssiuddnyReegiinissey valuation convention 1nn31n1s31gnsiiiesetiafien

drsunanean MsiulnvedANUtenIfaIlinISNUAL
T

t=1

fae819 12.1. dnaneuunuassviniy 100% uae —50% Aadsavadawingu 25% dol us
(1+1)(1—05) =1

AatiuanudsAtlaelnasinduaniEusy Lasnanouwuavaniiuaud fegnelluanddn arithmetic
average l¥noUAONITDINANDULNULRAEI189IA VaUE?t compound return TmauAInILiEnINIsAvls

VBIIUAIVIUDIY

WeodlnIzud RUanNeusn Wi RUAINANIoNIT09URY Asusn Time-Weighted Return (TWR)
89N91N Money-Weighted Return (MWR) agnsdaiau T V™ | uyarmesniiufinds external cash

flow  AUNERY LAy Vi Lﬂuaﬂamﬁuﬁﬁau external cash flow dalU HamdULNUTIEDBWAY TWR

o~

A
V- K
Y = Vf —1, L+ mwr =[]+ (12.3)
k—1 k=1

o

MIUUIF1NALAA external cash flow v1lA TWR andvswavesdamern-neuigdnnswese kil

@

= U a aa v
AIUAN ﬁ]ﬂLMiJ’]%ﬂUﬂ'ﬁﬂi%LiJuNﬁJa%l N3

115U MWR T Cj vJu external contribution #lvia 17wass o nan t; Tngn1sneulidiAseanuny

au 8n91 r MhligamUaennaenndediunseualuaniaiuauiain

J
Vp=Vo(l+n)T+> i1+ (12.4)
=1
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=

Fadu IRR meldmhenaiiivun MWR saeviaulseaunsaivotdnvedliu ing1s Y1 idkuaamuunn
fdnEnasienadwsuNnd el IRR o1aldfidmeunseiivansAnauiiionszuaduanUisuinsomune

YA18AST F9AITATIILATIASNE cash flow NBURAINY

TWR waz MWR Talaudsduiuin “fhluuinin” winauauazamiail wndoauselugannisnla

U

rupuRurinaeulirld TWR Wundn windesnsiaradnsndivesiuadelasuliiansan MWR

UMY Lazilidofasld valuation timestamp U cash-flow timing AidenAdsaiu

12.3 Benchmark, Active Return wae Tracking Error

Benchmark 71fa3silugiuiseuiiieufidenndediu mandate warannsamuinldegnalusda e

v

AsMsInuegateslua1y investable universe, currency, total-return convention, duration/factor

o o

exposure kazUadnANdAY N Benchmark SuAnuldssauazsdaiunesn nsAAL “vuznain”

213lufianuvaneg

W Ry, ; \unaneuuyiuves Benchmark flgnw arithmetic active return 1y
— 1 &
A, =R,,—R,,, A= DA, (12.5)
t=1
ae Tracking Error Lﬂudaulﬁmwummgmmm active return
TE = SD(A,) = SD(R,; — Ry,) (12.6)

Active return s1endunasi ulLavain WinanauLNLaATaLARINUALLENNBSALAY Benchmark

fou Fslimsih A, suinvsenuduaiiowdu standalone return Tnglsiszy convention

Uszhundaeszde

Benchmark mismatch @1u15a%119 alpha, Tracking Error #3® Information Ratio @‘qqﬁas‘h

HAINANUELNTNT9vReg I3l uenanil Benchmark A3l total retum ynwesnlasu

L?uﬂuwaﬁag‘daﬂ Tzt active return 3xUrUUNaUDa income convention WU skill
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12.4  Sharpe Ratio: NARBULNUAIUAUADAIMULHYITIN

Sharpe Ratio Tananeuunudiudemiieves total volatility [49] lngvnduusdesegluaruiiuag

iagnaAgINY

S =2 7 (12.7)

T ex post R, — R, fiefniade excess return uay o, Avdulsauusnnsgiuvestansuinumess
. ~ P . a Yo 1 gy a
A convention AUszM ALY 10 risk-free rate Wasuamnan msTeswlidahlidiedeves R, ,
)

wazdn volatility ¥4 R, WIDVBY excess return

v A& a 4:4 . . a . =
ﬂ’lEJngNaWQULLWu'ﬁ']EJQFJWWLﬂuaﬁig 1l finite variance Wai mean/variance V’NV]I@EJU?%QJ']ZU GREVEPI]

Sann = \/% Speriod (128)

dlodl serial correlation %38 volatility clustering ng) 4/m 91319 annualized Sharpe finanapdeu [31]

drete 12.2. 1 R, = 11%, Ry = 2.5% ues 0, = 16%

0.11 — 0.025
Sp = 0.16

ANUNLNEADNDINEINT excess return asUszanu 0.53 wieseunilaniigaes total volatility nels

= 0.53125

9390amay convention Ak

Usiaunfaasede

Sharpe Ratio 1% symmetric volatility 33aslvus upside way downside variation Wirfiulay

1A59a579 Laziilo excess return fnau n1siU3sulisuneasnme Sharpe LilesaReonaliaRiou

preference suaqp:iawau ﬁqmi@ drawdown, downside risk kazg9ANRBLIUUTENBU

12.5 Treynor Ratio: NARBULNUADAUIAYATITZUU

Treynor Ratio 1% beta Wusunu systematic risk [58]

R, — Ry _ Cov(R,, R,,)

R — 12.9
ST T TR, 1z

Ay e wfeshLie AVIAMAAIEASLAYADR UNINYISLTITUAERNS



undl 12: Msiauazussiliunanisususnesn 364

o S - < a < 1 =t P AT . . Y
wnsinliivsuaenesngnitarsaniludiumilives wealth ins¥a1e idiosyncratic risk lad way beta

gnUszanauiiguiu market proxy figeaansafiulam

Treynor W4 residual volatility Tudams fatlunesnassnainiiil beta winiuuwsil idiosyncratic risk

Anafue1ald Treynor Tnanusnn w1a?l standalone risk Arsiuagesdniau

Usuifeeseda

i B, Indgud svsshli Treynor Ratio HvunngsiinUni waziile £, < 0 wEomungves

dn3d U9 dRAARBINUNTISINBUAULUUUNR AI551897U beta, standard error wag total risk

19

AIUANY

12.6 Jensen’s Alpha waza21ulsiiuauvas Alpha

Jensen’s Alpha 39 abnormal performance Liguiu CAPM [27] W11 time-series regression 984 excess

return
R, — Ry, =a,+B,(R,;—Rsy) +e,, (12.10)

Wl residual fiAadeaudlag construction Tufiaaea OLS 91l intercept 1@ mean identity

a, = (R, — R;) — B,(R,, — Ry) (12.11)

f70819 12.3. T Rm = 9%, Rf = 2.5%, Rp = 11% uaz 5, = 0.85
o, = 8.5% — 0.85(6.5%) = 2.975%

neldrudiieiu wesel excess retum 1NN CAPM w3ay beta Wesunelauseanns 2.975 qn

¥
IDYAY

v

nsseau @ > 0 Lidfissws wee alpha iWur1Uszannfiudiu market proxy, sample period
LAZLUUTIaDd A58 standard error, t-statistic, confidence interval wag residual diagnostics
Tneun residual 3 heteroskedasticity %3® autocorrelation A5l inference i robust sielassadnass
na7 Alpha fduuaneraaeiiew omitted factors, benchmark misspecification %38 data mining il

skill WiesaivnLfe
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12.7  A2UFUNUSTZHINY Sharpe, Treynor wag Jensen

A dunius sie T 90w identity ane 1 nsld g deya A risk-free rate waw market proxy
Weatu wayld beta 3naunIs single-market-factor 4196u JekiipnsihaArainauag sample wsoAuaz

Benchmark {naauiu

1N

Rp — Rf - Oép + 5P(Rm - Rf)
M B, # 0 9:ld

nowun 12.1

a
_ p
Tp = Tm —+ B— (12.12)
P
e 1), :Rm—l_%fl,ﬁaﬁmzl
/
wawiilosan
o
_ p
By = Ppma
ale

ngufun 12.2

P — P
Tp Tp Tp
B, = ppmap/am azla
a R, —R, «
S =Ly, M TP, g
p pm pm~m
o8 Om Ty
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[]

NataSuignuns I e au il Tn wde iy we Lt aud Ay l@gasna iy w0 residual risk A1 wag
correlation fiupaings M3dnduduealnaiu uddn idiosyncratic risk gevise beta HAUNG WaN13A

FUAUDIVLANAAUIN

12.8 Appraisal Ratio wag Information Ratio

Wo,, Wuddesuuunsgiuves residual 910 factor model ildasns o, oW Appraisal Ratio
)
Ju

AR = —2 (12.14)

= o

3937 model-relative alpha 19 residual risk nLUawU factor model 119 o, Way o, p1aLldrunTou
)
i

@ Information Ratio 14 Benchmark Lﬁugﬂﬂm&lmﬂ

R, —R A
P b _ =2 (12.15)

R, = —————
P so(R,—R,) TE

Faneudgdan1sasne active return wisldunniiedlanendamiieves active risk

Uszunaaeszde

Appraisal Ratio wag Information Ratio laldunasiaieniu Appraisal Ratio ¥uiiu factor model
uag residual risk ¥aue Information Ratio IUAU Benchmark wag Tracking Error v19@@ 851871
gasizunaiile denominator dAteaNN F9AITINBNUFNAY FIFIU LAY uncertainty AIUA

o

nu
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12.9 Sortino Ratio Lta¥ Downside Risk

% R Ju minimum acceptable return (MAR) 98¢ Tutie nadifen funa nauwny wag fnue
T P 9

downside deviation lugu Lower Partial Moment usuaas [52]

DD(Rp) = \/E [min(R, — Ry, 0)?] (12.16)
dmdutoya N v dhusmsnaitaenadesiuiiouiide
1 N
0D(Rr) =\ % > min(R, , — Rp,0)? (12.17)
t=1
way Sortino Ratio A9
R,—R
Sortino,, = i (12.18)
DD(R7)

Joluseupelitonanouwnumiodhmnadu “anudss” uiAfldduiu Ry wae convention
484 downside deviation UMUMEMNSAIEI1UIU downside observations wnu N Gslyirnsnaniu fsiiy

FBNUTNNTINARITEUTUAEYNATY

12.10  M?, Calmar wag RAROC

12.10.1 Modigliani-Modigliani Measure

M? utas Sharpe Ratio ndulllumhenansuunu lngAnBauwianiwaunesn p fuduningusieain

ANULEBIAU volatility innuaaia [36] win o, > 0 dadrulunesen p fio y = O'm/O'p oM

Mp2 :Rf+a._<Rp_Rf) :Rf+Sp0m (12.19)
p

waz performance differential tigunainae

AM2 = M2 —R (12.20)

m

defves M? Aefoanslumhenanauunulddienin Sharpe wifidunenteoausiuazdodinves Sharpe

WL
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12.10.2 Calmar Ratio

1% MDD, Wy 99120 999 Maximum Drawdown ag CAGR LU compound annual growth rate

CAGRp
Calmar,, =

p
MDD,

(12.21)

mnszuutudin drawdown WurAnaudesld | MDD | Tusnns Calmar azviounisiiivlase path loss
wahasiatadayaun ws1e MDD gninunlaemnnisaiisuussigniiieatanis 3amssey lookback

period Haz31897U drawdown duration Usznauwlaimnzau

12.10.3 RAROC

Risk-Adjusted Return on Capital @Weounan1saniunuiu economic capital uilifideuanaiiessy

e tnensauiilufe

Risk-adjusted net income
RAROC = (12.22)
Economic capital

#et13 convention nilserafmvundaaulusaldgrivas funding cost, operating cost way expected
loss Weug 7 economic capital 589950 unexpected loss 7192AU AL WD tU Az horizon 91A%UA
n3wW3guisy RAROC sewinuiiegsnadesiedld loss definition, confidence level, horizon wa

diversification convention wganu
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12.11 BHUNNIASINNUTUAAIULEES

A157991 12.1: 1195IaNan1sAENaU JRnNuEe Lagtanl55Eiabun1sang

1953n ueudsyisioudioy  nsRmmuuazdeenssz s

Sharpe Total volatility excess return ma total risk; Tasie serial correlation uazliuen upside/
downside

Treynor Beta excess return #@ systematic risk; Tzl 8 Indaudvsonasalii
diversified

Jensen CAPM expected return model-relative alpha; %uﬁ'u market proxy Wag model specification

Appraisal Residual risk alpha #® residual risk; fasld residual 291 model 1 alpha

Information Ratio Tracking Error active return f1@ active risk; lasie Benchmark mismatch

Sortino Downside deviation return ile MAR #ia downside risk; éfaﬂizu target iz DD convention

M? Market volatility Sharpe finUasnduifuviheraneuuny; duneatesiinves Sharpe

Calmar Maximum Drawdown CAGR #® path loss; s lookback LLa?v’LW]m‘Sifl extreme Mﬁdsd’N

RAROC Economic capital income #lo capital at risk; fiasld capital/loss convention g

Lifl 11ms 30 To O pzuuu anna 7 wanz Aun wese 113 18en 11ms 3 6a B 990 A9 Vg

\ATHgATANSWAL mandate fawdanans

12.12 Performance Attribution

Performance appraisal UsnInesnAnsouLdiedla ue attribution nouI1 “szezls” T segment
i =1,...,n fuwminnesn wp ; Wvtin Benchmark w g ; HaRBULNUNBIALY segment Tp ; waw
HanaULNY Benchmark 7 g ; Iagauufin weights 1w beginning-of-period weights wazl3idl residual

cash Aldladn segment

RP - Z WpiTpis RB = ZwBﬂ‘TB,i (12.23)
i i
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12.12.1  Allocation Effect

n8l@ Brinson-Hood-Beebower (BHB) arithmetic convention [11]

A= <wP,z' - wB,i)TB,z‘ (12.24)

Tu BHB A A, 19 uamauunuees Benchmark segment lagnss 39 3ana v83A21% 69 11 vitin s
convention 4 udlaisAAudluns overweight “segment fiwug Benchmark 59u” lagonlusii
W31 Brinson—Fachler agltnanaunni segment iisufiunaneuwnu Benchmark sauuazlit allocation

effect 518 segment Aseonly

12.12.2 Selection Effect

S, = wB,i(TP,i - rB,z') (12.25)

= A 1 U 6 v ﬁ(‘)’ CY )
Jawenaannsdenrannindnigly segment Ingltniin Benchmark 1ugiu

12.12.3 Interaction Effect

I = (wp,; — wB,i)(TP,i - TB,i) (12.26)

(2

Interaction \Anwlogdnnsviaudeutmin segment wazidenvanningflinasiean Benchmark wiay

noEuUN 12.3

nel@ BHB arithmetic attribution

n

Rp—Rg=) (A, +S,+1) (12.27)
=1
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figa. dwiuusaz segment
A+ S+ 1 = (wp,; —wp,)rp; +wg,(Tp; —Tp;)
+(wp; —wp ) (rp; —Tp;)
=Wp,Tp,; —WB;iT"B;

= 14
53UYN segment 34l

Z(Ai +S,+ 1) = Z Wp;Tp; — Z wg,rp; = Rp— Rp

%

[]

o619 124, auud  Benchmark i th wiln  (50%,30%,20%) uaz wesn & i win
(40%, 40%, 20%) luau segment muardu Tinanauunu Benchmark winiu (8%, 4%, 2%)
wagnanauwunainluldag segment wiriu (10%, 3%, 2.5%) ald Rp = 5.7%, R = 5.6%

way active return 0.1%

AN 12.2: Faeed BHB attribution wazn1sms1a reconciliation

Segment  Allocation Selection  Interaction
1 —0.80% +1.00% —0.20%
2 +0.40% —0.30% —0.10%
3 0.00% +0.10% 0.00%
5 —0.40% +0.80% —0.30%

kasaiAy —0.40 + 0.80 — 0.30 = 0.10% %4 recondile fu Rp — R woft saoehsiing

WU active return AduuIne1aLinann selection NAvawe allocation 7Ldee

Uszhunfeeszd

Attribution convention fiangluu W BHB Wag Brinson—-Fachler n15iUaau convention 819
\Waeu allocation effect 378 segment il total active return Txi@eu sspassyansily siu
71991579 beginning weights, cash, derivatives Way currency overlays TinnuIng19aanAdD

nauasuna
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12.13  Multi-Period Attribution &g Linking Problem

n15U1 arithmetic attribution anavANIUINAT 9 Tnevluliindu active performance azau 1wy

NAMBULNUNUAUESI interaction 91unan ikanauwnuazauanasaway Benchmark vJu
T T

Rp o = H(l +Rp,y) — 1, Rp o7 = H(l +Rp,)—1 (12.28)

t=1 t=1
J4dl arithmetic cumulative active performance Wiy R p o — BB o Unue¥l geometric relative

performance femlaiu

Goyp = — 20T 4 12.29
PIB= 1+ Rpor 1229

AnsAntinauAusNetuLar A Senaduiu

1. A single-period attribution 19 reconcile Tuusiazinnau

2. ANUAINLIIBINU arithmetic cumulative active performance 38 geometric relative
performance

3. 14 linking algorithm eafunaensieny uazszyde/gastinsiaaould

4. 9137975 linked effects reconcile fiu cumulative performance #13 convention
fiden

5. wndl residual 910 cash, FX, derivatives, pricing #3® rounding Tilansuen limsgou

Tu allocation/selection Iagwanis

12.14  Rolling Performance 1a2 Regime Stability

'
oA

AMAUININ full sample 919UnTUan1siUABuLUAwes performance munan Tinthasuun b uaz
1874 rolling Sharpe a4 a1 ¢ Inglddeyaludnt —h +1,... ¢

R —R

(R, 7) t—h+1it

S . — (12.30)
bh SD(Ry,) t—pi1:t

wAnReRulgiu rolling beta, alpha, IR, MDD uag turnover e LANTNANEUADUAUBIAD regime

change 53nduagdl estimation noise genn dwnthaendaniusneuauesdingd
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Uszhundneszda

wiei rolling Nviudeuiuwilvirsdeliiesdl dependence a¢ Falindsiu rolling observations
wiadutaiioudu independent evidence 1w nanseatdunufiniany full sample us

\@ousaiiiaslu rolling windows 814@gvi9u regime dependence, structural break 39 strategy

decay

12.15  Out-of-Sample Validation uagaiunuN1samu

13 18en nagns a0 Teya 4a gl (U 1 14 Useiu il iin selection bias 39A33imua in-sample,
validation Ua¢ out-of-sample flaugHagAye wiautuiin decision time I7eyaladlvlyase o nian
a319d e
winduruusazsensgniniludnsmaneuwrusie NAV fiusin naneuwnuansuu first-order Weu
1At
net __ Qross fee spread slippage financing
R =R - C—-C"" = C - C (12.31)

N execution price 71l¥a314 gross return 534 spread 130 slippage a8uaa dosliiving18nass Tunasn
NA1BUTD performance fee AISILYN investor return N3N Manager gross/net return T

dmTunagns NI turnover ge ANUUANFNNTENING gross kag net performance 91aAgudaasy

vianun Tnetaniziliedunuil market impact Avinwuuld@aduniuvuindnds

YURAIVaY Performance Validation

1. wus in-sample/validation/out-of-sample fieuagUNa uag freeze rule nawdag 0OS

2. 18U KA ¥S1 AN 5355ULHBL spread, slippage, financing, tax Way market impact i
\Aeadiedlaglal double count

3. 14 rolling #s® walk-forward windows \ensa9 temporal stability

4. 37897U uncertainty U89 Sharpe, alpha, IR &g active return laile point estimate Lilgx
AR

5. ¥N AABY A8 NaYNS w38 vane  parameter W AIUAN  multiple-testing  wag
data-snooping risk

6. 7153971 Benchmark, risk-free rate, return frequency, holdings WLa¢ corporate actions
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L Ju point-in-time consistent J

12.16  Bootstrap Uncertainty a2 Multiple Testing

Sharpe Ratio, alpha Wag Information Ratio tJu e Usyanasain fegrs 3aArsUseidiu sampling
uncertainty lallisnaauiies point estimate 35 percentile bootstrap WugIUARA319FI8E1GITIUIY

B a3t dan 05 uagldl empirical quantiles iJugisnnaundesiu

Cll—'y = [Q7/2(é*>7 Ql—'y/Q(é*)} (12.32)

Usuifeeseda

ID bootstrap 115w serial dependence mnwameuuwnuil autocorrelation M54 block
bootstrap #3876 time-series resampling NNz an LaziiloUszidiu beta, alpha wse IR A9
resample Yayanesn Benchmark nann uay risk-free WuuugmuIA1Lie Y1 covariance

structure

J

dlenadeuvanenagnsnieuiu anuthaziluiaeny “uus” TneUudyaiu 89 model search
1119 ANUMENEYRY p-value 130 Sharpe gegailidannieviadigagouas 3amsly holdout/O0S, false-

discovery control #3® data-snooping adjustment ﬁmmsamaua'gﬂdmaqwéﬁ skill

12.17  n3alfne131n91U7398: Robust Backtesting

1NUITEN1sUsEENA: NHanauunudoundgiadrennsiaaeula

nsfiAnwIn1snageu Bollinger Bands vuviu SET50 T¥n1suvsdayailutsadeuuudiasuay
out-of-sample W3gUisURaRBULNY AIUEST Maximum Drawdown wag Sharpe ndssuny
§INITU W391 bootstrap confidence intervals kazn13U3u multiple testing [69]

UnBeuidaisinende performance claim fndedonsiumanedundeniu ldun profitability,
risk-adjusted performance, drawdown, transaction cost, out-of-sample persistence gy

statistical uncertainty HaUAULANIE in-sample Sharpe Fedalaiiisanadniudaazuida

A1SUSUITNBIH
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12.18 Performance Dashboard Llas Governance

Performance Dashboard MiAAsvinligAnaulaiuma “nadns e anudes Auades wazaunu”

Tuminifen
A15197 12.3: 1A59@519 Performance Dashboard Jusin

0 T TnfeEns maudnsunsanaula
Return TWR, MWR, CAGR, net return naneuwufinTuiily uazlasaiuau cash-flow timing
Benchmark Active return, TE Uy Benchmark fusnyauvsolal way active risk tinls
Risk-adjusted Sharpe, Sortino, M?2 HARBULNUAY total/downside risk wsald
Model-relative Beta, Alpha, Appraisal HaULALESA factor model aunewnioll
Active management IR active return P’]:u tracking risk VERIY
Path risk MDD, Calmar, recovery time Wnamusiean drawdown Snuagunuiiedla
Attribution Allocation, Selection, Interaction NauunnNNsinaulala wag reconcile visoly
Implementation Turnover, fee, spread, slippage edge nousiuvuwdowilindniludevisasa
Validation Rolling, OOS, Cl, stress nasuEnesusaLuNalRNI sample/regime
Governance data cut-off, exceptions, sign-off farnadeundunayidouiu action lewiold

Performance Review Ticket

189U UsEan 9Im A5 Uudin 819 Uee valuation date, data cut-off, return convention,
Benchmark version, risk-free source, fee convention, corporate-action treatment, portfolio

holdings timestamp, metric values, attribution reconciliation, exceptions LLasQ’awﬁaﬁﬁ'amﬂa

Welvanuisadounsiale

12.19 Investment Labs

Investment Lab: Lab 12A — Performance Metric Dashboard #1128 Excel/Python

wiseNaLaTI8LaUYeY Portfolio, Benchmark Wwae risk-free rate 9gtiay 60 130 Wi
1. A TWR, MWR/CAGR, mean excess return, volatility, beta wae Tracking Error TR
$379 CaSh-ﬂOW convention

2. AU Sharpe, Treynor, Jensen Alpha, Appraisal, IR, Sortino, M? uaz Calmar
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3. @57901979 metric-risk denominator-interpretation
4. W3yuWigu gross AU net-of-cost performance
5. WewleaiUlaevinuly metric wendindunsvun

Python companion: code/ch12_performance_lab.py

Investment Lab: Lab 12B — Brinson Attribution &% Reconciliation

aiedeyasdatey 5 sectors 13 wp, wg, rp, Ty MU Allocation, Selection wag
Interaction ANENNIT (12.24)—(12.26) LAINTIVFDUI
Rp—Rp = E (A;+ S, + 1)

(2

NUUASS waterfall chart WWeaSunekraINuve9 active return

Investment Lab: Lab 12C — Rolling, OOS uwa¥ Bootstrap Stability

1% rolling window 12, 24 lag 36 LWBUAUIN Sharpe, beta, Jensen Alpha, IR uwag MDD wWsgu
Wiy full sample 11U rolling estimates AMNUULUY train/validation/test WUU point-in-time wa
a%19 block/bootstrap confidence interval fiviangfiu dependence Lﬁaﬂimﬁu’iﬁaaiﬂﬁnm

Al a ' v = '
angaLﬂaau%a&%ayjawwM

uNaguneun

a a s o ' ~ A &
miﬂizLuumaﬂ’]'i‘U‘iW]‘i‘Waimwaug‘imﬂlﬂﬁmﬁmﬂzLLumWENmm&J’J WAL UUNTEUIUNTT

’Measure — Benchmark — Appraise — Attribute — Validate — Decide‘

T Measure fBaugn TWR 891310 MWR Waglen gross 310 net return lvign convention fauiden
Benchmark 21n1u Sharpe 1% total risk, Treynori‘ff systematic risk, Jensen 1% model-relative alpha,

Appraisal 14 residual risk, Information Ratio tracking risk, Sortino 14 downside risk, Calmar 14

drawdown wag RAROC 1§ economic capital Falsifisnnsinlansaunquynilis

Attribution WL A1IABUIN active return LAinan allocation, selection 58 interaction wayAvd
reconcile Tulmazsannauin multi-period linking vaug rolling analysis, point-in-time out-of-sample

testing, transaction-cost adjustment Wag bootstrap uncertainty %78 an AL \d8990 M3aguuu
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'
AN v o

sample gy MsUssduNfAddesingn Wisuieugn esuiels asianuliniuey uaziieunadns

Y

U action nsageudaunauls

ANANIEARY

Active Return Ham19sE#ININaRBULIUNDIAAU Benchmark

Appraisal Ratio Alpha ¢ residual risk

Benchmark guuiSeuifisuiiaenadosiu mandate vaswodn

Calmar Ratio CAGR #i8 Maximum Drawdown

Information Ratio Active return #io Tracking Error

Jensen’s Alpha amaULVURAUNATIUAULUUT @Y CAPM

Maximum Drawdown ﬂ”ﬁamaﬂ@ﬁqmmm;ﬂﬁaqﬂdauwﬁﬂmé’um&mmﬁqﬁ"a
Money-Weighted Return HAMBUWILTIA T UALaE A1 TBINTELAR AR
Performance Attribution NMSWENWIAITINNT8T active retum

Performance Appraisal nsUszifiunanaunnulagmilsdinnudsssonuusians
Performance Measurement mﬁmwamammuﬁﬁmﬁu

M? n1sudas Sharpe Ratio ilunanauunuvasweiniusu volatility sivinfunain
RAROC Risk-adjusted net income e economic capital n1&/l§ convention firviun
Sharpe Ratio Excess return #9 total volatility

Sortino Ratio Hamauwnumtialmueme downside deviation

Time-Weighted Return wasaulnulluy chain-link fiannaves external cash-flow timing
Tracking Error ?hiJLf'J'EJQl,UiJmmgmﬂJaﬂ active return

Treynor Ratio Excess return #io beta

=R -7 v
LUUNNTANIGUN

1. 98U AN UANKEIITENIN performance measurement, appraisal Wag attribution Wiau N
F10E1998198LABIIIUNNT

2. wosniinanouunu 12% risk-free rate 3% wag volatility 15% 23A1uatu Sharpe Ratio uay
AR

3. 91079 2 01 beta Wiy 0.9 231U Treynor Ratio
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fmaalinanaulny 10% uag risk-free rate 3% 2391 Jensen’s Alpha vaswesalude 2-3

=

g T, =T, + «,/ B, meldaunis CAPM mean identity

figaud S, = /0, + Ppm S,

a8uwIwilu Sharpe wag Treynor 81adndununesnaaIne I laimdounu

a$1ufetanesndi beta Indauduauanslymves Treynor Ratio

01 alpha winiu 2.4% way residual volatility iU 6% 2911 Appraisal Ratio

wasnil active return wde 1.8% way Tracking Error 4.5% 2311 Information Ratio
DBUNAMULANGINTENIN Appraisal Ratio wag Information Ratio

wesninanouunuade 9% tarcet 4% uaz downside deviation 7% 231 Sortino Ratio
W3suLigy Sharpe AU Sortino Tunsaifinaneuwnud positive skewness g4

&1 Sharpe Wiy 0.55 risk-free rate 2% way market volatility 18% s M2

1 CAGR wihiu 11% waz MDD winiiu 22% 291 Calmar Ratio

oSueimaRaiinesn Sharpe gind1e193l Calmar mnindnwesandils

9eNUUUTlem RAROC dwiuminggsiafiil expected loss wag economic capital
BULNANIZNUUDY Benchmark mismatch 619 alpha wag Information Ratio

Iswesauaz Benchmark i 4 sectors a¥1sdoyatwiinuasnanouuny wdadm A, S;, I;
nnde 19 Wgdidwnavh Rp — Rp = > .(A; + 5, + ;)

W3suLigu BHB attribution fiu Brinson-Fachler LLazaﬁﬂiwmqwaﬁ allocation effect 5%
sector 919RNNAY

85118 linking problem ¥84 multi-period attribution

aiedoyananauLUTILiou 60 NIALAILUTEULTIBU full-sample Sharpe fiu rolling 12-month
Sharpe

WisuLiey rolling windows 12, 24 uag 36 ol Layaiuse bias-variance trade-off

11 1ID bootstrap 5,000 adadmiu Sharpe Ratio wara$1stasanadesiu 95%

a3une31ilu block bootstrap 91aWingAT1 IID bootstrap wilenanauunuil autocorrelation
a519610813 gross performance ﬁ@ﬁ s net performance 1ad transaction cost lalausawug
Benchmark 1¢1

95U18 data-snooping kag multiple-testing risk Iurml,ﬁaﬂﬂaqmémﬂ parameter 31UIULIN
98NLUU Performance Dashboard d1w5unasu active SET50 Ingsyyegatios TWR, net return,
beta, TE, Sharpe, IR, Jensen Alpha, MDD, turnover Wag attribution

Weunananauls retain-revise-stop ﬁ’m%’una&mﬁmﬂ% OO0S performance, drawdown, cost,
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attribution wag uncertainty 391U

ANDNYIUAA

1. fwesavuy Benchmark s Sharpe #1131 Benchmark aastiedgdanisimaauivselal imse

wigla

Alpha Tifuuanuslsifideddymadiasgnlflunsdnauladaassiiuogisls

MNEIAN13aI4 Information Ratio g4A18n153U active risk iun falaudsnaniiisanadmiu
aquind skill v3slyl

Attribution 7iuanain allocation uuanus selection Lflua‘umaﬁwlﬂgjmﬁLﬂﬁsuﬂszmumi
awmuaels

wlanagmsiigaty full sample 3so19dumariuiiiloding out-of-sample
Tugaflannsonaaeunagnivansiiuuuuse Al ldegainEa ssuy performance validation

AsNnTuluaulatg

Y a v P~
LBNEIN1TDINDINYUNN 12
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