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1.1 skahFHER
— Garchsz

 Garch. eGARCH. gjrGARCH. apARCH
¢ {(GARCH. TGARCH. AVGARCH%:

— % suGarchi
. BEKKZ%
— SV
RARGEI® T A7
4.
rgarch ., mgarchBEKK &,,SV &..
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e« 1.2 rarch&,

— P EARR XA

— ugarchspec ()

- TEORAE LA TEZETH!

ugarchspec(variance.model = list(model = "sGARCH",
garchOrder = c(1, 1), submodel = NULL, external.regressors
= NULL, variance.targeting = FALSE), mean.model =
list(armaOrder = ¢(1, 1), include.mean = TRUE,
garchinMean = FALSE, inMeanType = 1, arfima = FALSE,

external.regressors = NULL), distribution.model = "norm",
start.pars = list(), fixed.pars = list(), ...)
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e 1.2 rarch®,
— PEARAY
— ugarchfit ()
— AR R, Z4ERE&Esolverfefit. control

ugarchfit(spec, data, out.sample = 0, solver = "solnp", solver.control =
list(), fit.control = list(stationarity = 1, fixed.se =0, scale =0), ...)
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e 1.2 rgarch#,
— RBAEAILE R . as.data. frame (,which=...)
— AW ugarchforecast ()
— R ugarchroll()
— Bootstrap: ugarchboot()
— A#Z#L: ugarchsim()
— 2%/, VaR#A=(CVaR......
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T4)2: RE&XN&EEE

e 2.1 AL (Valut at Risk)

— T Xy = inflx|F(z) > p} > VaR = Lp

— F(z): F&FMATITAV 8 2RO H A48

—anf . BHA{IA LR FEHK

— Bk
o 1 ¥ AEPLE
o RUEFFTEIE
o FE-WMF EiR
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— Rfl: PerformanceAnalytics

— RACHE:

>library(PerformanceAnalytics)
>VaR(test, clean="boudt”, portfolio_method="component”,weights=weights)
$MVaR

[1]
[1,] 0.02147515

$contribution
Convertible.Arbitrage CTA.Global Distressed.Securities ~ Emerging.Markets
0.0026391217 0.0000237569 0.0068367477 0.0119755210

$pct_contrib_MVaR
Convertible.Arbitrage CTA.Global Distressed.Securities ~ Emerging.Markets
0.122891904 0.001106251 0.318356266 0.557645580



T4)2: RE&XN&EEE

o 2.2 FXMFAMME (Conditional Valut at Risk )
— Z3: CVaR = E(VaR > VaR,)
— RIRAD:

> ES(test, clean="boudt", portfolio_method="component",weights=weights)
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e 3.1 HHIFIRSATIRAT
— @,: TTR
— ADX(): “F ¥ 42 @) 3547
— OBV(): -F# X &) 4547
— CMF (): Chaikin 472 3547
— RSI(): A8t 3% 35 45 47
— Bbands(): # # £
— FE. (2, AHALRAR?
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e 3.2 AP R 5 EA8ATIRA
— IR T IHMAE BACL IR R E B e,
— Fk EA ALY, RARZHHFILERRE, £
F F8 30k 2 Lk, N FAHBA0BVAr LK B s R & 4 A H
0BV. I'gH 54X Z T3k, W AHIOBVIERE A B R
< 2 A H OBV,
— R R%:
e« Z#AtH: OBV,_1 < OBVMA? ;OBV, > OBVMA?
e 2Ot H: OBV,_y > OBVMA? ;OBV, < OBV MA"



T3 REBARGAT

— RAXAL:

getSymbols("*"SSEC")
obv=0OBV(CI(SSEC), Vo(SSECQC))
obvma=SMA(obv, n=10)
Mm=merge(CI(SSEC),obv,0bvma,signal)
for(i in 25:dim(Mm)[1]){
If(Mm[i-1,2]<Mm][i-1,3]&&Mm[i,2]>Mm([i, 3] {
Mm[i,4]=-1

}
If(Mm[i-1,2]>Mm][i-1,3]&&Mm[i,2]<Mm([i, 3] {
Mm[i,4]=1

}

}



— HoytE R GRAR, 2EAG)

SSEC. Close
2007-02-08
2007-02-09
2007-02-12
2007-03-05
2007-03-06
2007-06-04
2007-06-05
2007-06-25
2007-06-26
2007-06-28
2007-07-03

obv
2737.
2730.
2807.
2785.
2840.
3670.
3767.
3941.
3973.
3914.
3899.

T#]3: REFRHHT

73
39
17
31
18
40
10
08
37
20
12

obvma
503000
422200
501200
832600
909600
5338200
5495400
6350000
6443800
6441200
6499000

obv. 1

454020
436700
416080
839380
872320
5376800
5412220
6403640
6427760
6465700
6453820
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b 006 % R Graphics: Device 2 (ACTIVE)
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T3 REBARGAT

¢ 3.4 M=
— RBREZHAE (LR -FHE)
— RIBREEIE RN )
— KB 543 (% B TR )
- AEE AR, RIEX
— buildModel(x, method, training.per, ...)
— method 23k 7 #4914 A
— Im, glm, loess, step, ppr, rpart[rpart], tree[tree],
randomForest[randomForest], mars[mda],

polymars[polspline], lars[lars], rg[quantreg], Iqs[MASS],
rIm[MASS], svm[e1071], and nnet[nnet]
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e 4.1 fOptions

CRRBinomialTreeOption ()
JRBinomialTreeOption ()
TIANBinomialTreeOption()
BinomialTreeOption()
Binomial Tree Plot()
ThResE K

HEEA ...
a1

Orption YWalue

Option Yalue

42 43 4.4 4.5 4.6

& 4 2 0 2 4 &

Convergence
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e 4.7 RQuantLib

— QuantLib A& ZA T R AR AF

RQuantLibZ = &9 #F £
example(EuropeanOptionArrays)
% EILA?

LA BHFe! L

40

0.00

option value

option delta

o

S 4

[ce]

@ // :

d - /]

< —

=

o

g

o

2 4 =
T T T T T T
50 100 150 50 100 150

option gamma ° option vega

< P

o _|

o™

o

N

o

-

o - Z
T T T T T T
50 100 150 50 100 150

Strike is 100, maturity 1 year, riskless rate 0.03
Underlying price from 10 to 180

Volatility from 0.1 to 0.9
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e 4.3 QuantLab
— QuantLab @ 3% K

pf=function(x,y) Call.BS(spot=x,vol=y)SDelta

Persp("pf(x,y)",xlim=c(0,2),ylim=c(0,1),xlab="spot",p ' 4 %33‘;‘35’:’;’:’;7;",
. LA
hi=30,theta=-50,ylab="vol",zlab="delta") _ ,&;:',‘:;":’ 77

0.0 0.0
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e RE AL F2H A

— fAssets

— fPortfolio

— fPortfolioSolver
— quantstrat & 7]
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e 5.1 fAssets
— ARG HoH7

— assetsBasicStatsPlot(LPP, title ="", @ % }&

description ="")

Assets Statistics

LFF25

& % *

LFF40

X s

LFPE&0

he st DU o i
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e 5.1 fAssets

LPP

— assetsTreePlot (LPP) —

2-LMI
2-MFI
4-LPPEO
5-5P1
G-511
T-LFP25
S-LPP40
9-ALT
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5.1 fAssets

— assetsDendrogramPlot (LPP)

Ht= s

ooz 004 006 008 010 012 014 018

Dendrogram

LPP25

LFP40

Sl

5P —

5Bl —
L] —

MPl ——

ALT
LFPGO




T’fﬁ : Rl:‘ljx Kéﬂ/\

o 5.2 —/NA I HHTIRAR

Xts

Manage Evaluate Determine Size Calculate Analyze
Data Data Trades Trades Performance| |Performance
Types of Activities
Connect to Calculate Estimate pre- Optimize Specify Calculate
database indicators trade pricing portfolio contract returns and
Download Transform Forecast Budget risk >Pecs 5
E;Sttaorlcal prices return Calculate Era;dteusre Eg;nciiggriz
Estimate Forecast risk target

Clean and volatility position Calculate Provide
align data BB ositions attribution

J Calculate rules Calculate P
Grap.h prices trailing Generate trade size Calculate Analyze risk
and indi- volume : P&L

¢ signals Evaluate
cators trading costs Aggregate

portfolio
Example R Packages

quantmod TTR quantstrat lspm blotter Performance-
indexes signal- quantmod Portfolio- Financial- Bnalytics
RTAQ extraction Analytics Instrument




=5 REFZ A

e 5.2 —/NHBA GG HHTIRAR

— FK
— 3%: monthly price > 10-month SMA.

— 3. monthly price > 10-month SMA.

— 2R HIE (BAIFEFRAK)
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o 5.2 — /AR GG M IAAR

currency('USD")

symbols = c("XLF", "XLP", "XLE", "XLY", "XLV", "XLI", "XLB", "XLK", "XLU")
for(symbol in symbols){ stock(symbol, currency="USD",multiplier=1) }
getSymbols(symbols, src="yahoo', index.class=c("POSIXt","POSIXct"),from="19980101"
for(symbol in symbols) {
x<get(symbol);x<to.monthly(x,indexAt="lastof',drop.time=TRUE)
colnames(x)<gsub("x",symbol,colnames(x));assign(symbol,x)

}

initPortf('longtrend’, symbols=symbols, initDate='19971231");
initAcct('longtrend’, portfolios='longtrend’, initDate="19971231")
initOrders(portfolio="longtrend’, initDate='19971231")

s <strategy("longtrend")

s <add.indicator(strategy = s, name = "SMA", arguments = list(x =quote(Cl(mktdata)), n=10), label="SMA10")
s <add.signal(s, name="sigCrossover", arguments = list(data=quote(mktdata),
columns=c("Close","SMA"), relationship="gt"), label="Cl.gt. SMA")

s <add.signal(s,name="sigCrossover", arguments = list(data=quote(mktdata),
columns=c("Close","SMA"), relationship="It"),label="CI.It. SMA")

s <add.rule(s, name="ruleSignal’, arguments = list(data=quote(mktdata),
sigcol="Cl.gt. SMA", sigval=TRUE, orderqty=100, ordertype="market’,
orderside=NULL, threshold=NULL), type='enter")

s <add.rule(s, name='"ruleSignal’, arguments = list(data=quote(mktdata),
sigcol="CLIt. SMA", sigval=TRUE, ordergty="all', ordertype="market’,
orderside=NULL, threshold=NULL), type="exit")

out <try(applyStrategy(strategy='s' , portfolios="longtrend"))
updatePortf(Portfolio="longtrend")
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¢ 5.2 ”‘/l\‘)#%‘ﬂ él]ﬁ\ 171{; 33

XLF 1999-01-31 / 2010-03-31
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