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1.1 RIEERFITES

RIESEGIHES | TGS RIS,

BeFT 4l ?

- BIENTH , BFHFATVRNEIARE,
SRR AT a R —MF T o010,

- LIRS A EIMT BRI,
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1.1 fE—1—JT IR

—JC_IRAFE 1y = 5”2 + 11*x - 12, Kx ?

= T <- function (x, a, b, c) a*xA2+b¥*x+cC

> a<-5;b<-11;c<- -12

> result =- uniroot(f,c(0,-5),a=a,b=b,c=c,tol=0.0001)
> result$root

[1] -2.999%977

-3

> result =- uniroot(f,c(0,5),a=a,b=b,c=c,tol=0.0001)
> result$root

[1] 0.7999958
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1.1 fE—P—JT R G1E

BB : y = 5*x"2 + 11*x - 12

y=5%x"2+11%x 12
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1.2 RIEESEHEEEER

LI : ZUELGIENSZRE.

2. = . > A , UIY
o ARG E RS

ARIES | (MEHTAZUHE | BIXTRITHARRIDHT.

IEEUREREAREFZIEI | (FARASSUTERIER | ~H
ZEERINEFRERIE.
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1.2 eRAEUE

- SRMTIASHMEIEENTI. SMENL  FIEBSM

26

ELIERYT

- BONIEIR , ITEREAN R~ mAYS HRs1 192k,

e Bk Bk BET SETe BHER
2016-08-26 FF : 3069 .85 /5 3087 65 {ft : 3063.89 4 : 3070.31 & : 149 66{7 & © +0.0645%
MAS : 3079.81 MA10 : 3095.60 MA30 : 3037.06

2780.76

3333333

(RITHZTRAR) BT 1E - 9t



1.2 _EubRigedE

A

- MIFFEIBEURSEE1E2% |, IaRYIZRS FIFIZERIEN | EF
fiE7ESSE &=,

= head(C1(55E),20) > summary{C1(55E))

000001.55.Close Index 000001. 55.Close
2016-01-04 3296. 26 Min. :2016-01-04 Min. 12656
2016-01-05 3IZB7.71 1st Qu. :2016-03-07 1st Qu. : 2864
2016-01-06 3361. 84 Median :2016-05-04 Median :2953
2016-01-07 3125.00 Mean :2016-05-03 Mean 12945
2016-01-08 3186.41 3rd Qu. :2016-07-04 3rd qQu. 3017
2016-01-11 3016.70 Max. :2016-08-26 Max. 13362
2016-01-12 3022. 86 '
2016-01-13 2949, 60
2016-01-14 3007.65
2016-01-15 2900. 97
2016-01-18 2913. 84
2016-01-19 3007.74
2016-01-20 2976.69
2016-01-21 2B80.48
2016-01-22 2916. 56
2016-01-25 2938.51
2016-01-26 2749.79
2016-01-27 2735.56
2016-01-28 2655. 66
2016-01-29 2737.60
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1.2 INEIRIT R

. HESETLE  10ATHL , AHEIEE

> library(TTR)
= # WHHsSBENENE, SHBdFHEE
= fdf<-cbhind{close=C1(s5E),sMA{CT(S5E),5),SMA{CT{(S55E),10))
> names (df )<-c{"close’, 'mas", "'mald")
= head(df,20)

close mas malo
2016-01-04 3F296. 26 M, M,
2016-01-05% 3I2B7.71 M M,
2016-01-06 3361. 84 M M,
2016-01-07 3125.00 M M,
2016-01-08 3186.41 F251.444 M,
2016-01-11 3016.70 F195.532 M,
2016-01-12 3022.86 3142, 562 M,
20016-01-13 2949.60 3060.114 M,
2016-01-14 3I007.65 3036, 644 M,

2016-01-15 2900.97 2979,556 3115. 500
2016-01-18 2913.84 2958.984 3077.258
2016-01-19 3007.74 2955.960 3049, 261
2016-01-20 2976.69 2961.378 3010.746
2016-01-21 2880.48 2935.944 2986.294
2016-01-22 2916.56 2939.002 2959, 309
2016-01-25 2938.51 2943.996 2951.490
2016-01-26 2749.79 2892.406 2924.183
2016-01-27 2735.56 2844.180 2002.77
2016-01-28 2655.66 2799.216 2867.580
2016-01-29 2737.060 2763.424 2851.243
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1.3 TEB=LEAKR

- ERIEGY

EAFEI Y, BRIk, Rigk, FF6k.
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Sofiware

E Sources
R Binaries
Packages
Other
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Contributed
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CRAN Task View: Empirical Finance

Naintainer: Dirk Eddelbuettel
Contact: Dirk.Eddelbuettel at R-project.org
Version: 2016-05-09

This CEAN Task View contains a list of packages useful for empirical work in Finance, grouped by topic.

Besides these packages, a very wide variety of functions suitable for empirical work in Finance is provided by both the basic R system (and its set of
recommended core packages), and a number of other packages on the Comprehensive R Archive Network (CRAN). Consequently, several of the other CRAN Task
Views may contain suitable packages, in particular the Econometrics, Multivariate, Optimization, Robust, SocialSciences and TimeSeries Task Views.

Contributions are always welcome, and encouraged. Since the start of this CRAN task view in April 2005, most contributions have arrived as email
suggestions. The source file for this particular task view file now also reside in a GitHub repository (see below) so that pull requests are also possible.

Standard regression models

e A detailed averview of the available regression methodologies is provided by the Econometrics task wiew. This i= complemented by the Robust which
focuses on more robust and resistant methods.

Linear models such as ordinary least squares (OLS) can be estimated by In() (from by the stats package contained in the basic R distribution). Naximum
Likelihood (ML) estimation can be undertaken with the standard optin() function. Nany other suitable methods are listed in the Optimization view. Non—
linear least squares can ke estimated with the nls{} function, as well as with nlme() from the nlme package.

For the linear model, a variety of regression diagnostic tests are provided by the car, lmtest, strucchange, urca, and sandwich packages. The Ecmdr
and Zeliz packages provide user interfaces that may be of interest as well.

Time series

A detailed overview of tools for time series analysis can be found in the TimeSeries task view. DBelow a brief overview of the most lmportant methods
in finance is given.

Classical time series functionality is provided by the arima() and Kalmanlike() commands in the basic R distribution.

The dse and timsac packages provide a variety of more advanced estimation methods, fracdiff can estimate fractionally integrated series; longmemo
covers related material. The fractal provide fractal time series modeling fumctionality.

For wolatility modeling, the standard GARCH(1, 1) model can be estimated with the garch() function in the tseries package. Rmetrics (see below) contains
the fGarch package which has additional models. The rugarch package can be used to model a variety of univariate GARCH models with extensions such as
ARFIMA, in—mean, external regressors and various other specifications; with methods for fit, forecast, simulation, inference and plotting are provided
too. The rmgarch builds on it to provide the ability to estimate several multivariate GARCH models. The betatesarch package can estimate and simulate
the Beta-t-EGARCH model by Harvey. The bavesGARCH package can perform Bayesian estimation of a GARCH(I, 1) model with Student’s t innovations. For
miltivariate models, the ccgarch package can estimate (multivariate) Conditional Correlation GARCH models whereas the gogarch package provides
functions for generalized orthogonal GARCH models. The gets package (which was preceded by a related package AutoSEARCH) provides automated general-
to-specific model selection of the mean and log-volatility of a log-ARCH-YX model. The GEVStableGarch package can fit ARMA-GARCH or ARMA-APARCH models
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1.3 EURRZIRE

- NRFAVERRWER CHENRZES  (*EEAZSTSHEAY
RESIES : REE. BirtE. Rz, RFEHG. X

FE=77MIRE Rmetrics{& ZRE]

e zoo, xts, RQuantLib, WindR
ﬁ:'h% 2 RIDBC, rhadoop, SparkR, rhive,rredis, rmongodb

=) timeSeries, timeDate, flmport

. fArma, fAsianOptions, fBasics, fCopulae, fExcticOptions, fGarch,
TTR, T5A,urca, . . . . .
jﬂé*ﬂ_‘-rl_% Honin — ‘Foptlon . fRegregSlon, fTr_adlr1g: S

[9] ;m“f% Financiallnstrument, quantstrat, blotter

fTrading

(RIGHATAR) 1 - 9t

HEES PortfolioAnalytics, stockPortfolio fAssets
Iz ﬁ%fﬂ PerformanceAnalytics fPortfolio, fExtremes
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1.3 EHRZZIRE

- 5|RESNEMRIFE ERI—KE] , ESMERKHRENRZRZES

L

Quantitative analysis package hierarchy

Application Area

R Package

Performance metrics
and graphs

PerformanceAnalytics - Tools for performance and risk analysis

Portfolio optimization
and quantitative
trading strategies

PortfolioAnalytics - Portfolio analysis and optimization

gquantstrat — Rules-based trading system development

blotter — Trading system accounting infrastructure

Data access and
financial charting

guantmeod - Quantitative financial modeling framework

TTR - Technical trading rules

Time series objects

xts - Extensible time series

zoo - Ordered observation

E RfE8Introduction to Trading Systems , {fE&Guy Yollin

(REGHRZFIARY BHIEH - 3K)Y
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1.4 RE/J-LIZIIZA

° l|:| |:|1|:|I£

= al=-c(1,2,3,4)-=a2

= al

[17]12 3 4

= Az

[1] 12 3 4

= rnorm(10) Sepal Length
[1] 2.01748489 0.24053792 -2,
[6] 0.67800188 0.15310508 0.

20 40

- FHRBEEZREhIZEESERTR

> data(iris) #n#zigsE
= head(iris) #ZTSH6T8iEE

Petal Width B

s 25

1.0 25

sepal.Length sepal.width pPetal.Leng - C o S .
l 5. l 3. 5 l, IO TN mRaiiiianiiiaal [0 11 1] [ann i1 0a] SFIEE]ES
2 4.9 1.0 1, 1 e S—mmmmns T T T T T T T 1
3 4.7 3.2 1. 45 60 75 1 3 5 7 1.0 2.0 3.0
4 4.6 3.1 1. _ e e
3 5.0 3.6 1.4 0.2 setusa
5] 5.4 3.9 1.7 0.4 setosa
= plot(iris) #BEE

(REPL ZHEAE) B FAEE - 5k 17
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2.1 RIESE#IEANIE — data.frame

-+ HUEIE(data.frame)REY | RERIEENER—MEIERE , 5X
REIZEEPRAVEMESRUAY , B—F 2RISR,

ata.frame{a=1:6,B=LETTERS[1:6])

oW = R W
Ohown B R O
TmBEoMmMEE=me

- ZEEEEEGE , SACSVEERER , SRIEEE 7 —MRFHYIR
SIRE , ERINEEIRESHIRFHEMREETEST.

(REPL ZHEAE) B FAEE - 5k 21



2.1 RIES3d

- sqldf

- sqldf& , FRSQLETXIEERTE

= library(sqgldf)

> sqldf({"select * from iris limit &')

sepal.Length Sepal.width Fetal.Length rPetal.width
3.

Shown B obd b
S I R A A L
Fo e T R T ]

LR Y L

[V B T el S e R |

HHERHEKRRR
R I R, I WE R <

*  RIESRUARIRRETSIE,

= iris[1:6,]

[ I e Y e e T e e

sepal.Length sepal.width Petal.Length Petal.

1 5.1 3.5
2 4.9 3.0
3 4.7 3.2
4 4.6 3.1
3 5.0 3.6
3] 5.4 3.9
= head(iris)

Sepal.Length Sepal.width
1 5.1 3.5
2 4.9 3.0
3 4.7 3.2
4 4.6 3.1
5 5.0 3.6
5] 5.4 3.9

(REPL ZHEAE) B FAEE - 5k

HEHERE
=W b e

Petal.Length

HEEEREE
RIS, R FE R S

Petal.

AR,

Species

2 setosa

2 setosa

2 setosa

2 setosa

2 setosa

4 setosa

width species
0.2 setosa
0.2 setosa
0.2 setosa
0.2 setosa
0.2 setosa
0.4 setosa

width species
0.2 setosa
0.2 setosa
0.2 setosa
0.2 setosa
0.2 setosa
0.4 setosa
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2.1 RIESEIEALE

11

RIESMEURIE , ZFEAIMS

- 4BEL , RELC++/JavaZiESEIERD,

- EEL, ERERERrMEINMNES |, (FHapplyREREULE.
- itk AEEEEFEETTE , KBENTE.

(RITHZTRAR) BT 1E - 9t



2.2 BELUE

A

FREEHEENRE - 1G, 10G, 100G
- HUEAMES : data.table, bigmemory, ff&
- HTItES : snow, snowfall, parallel, doParallel, Rmpi&s

*  JNERIESESRYL LATERIMERE.

HEHIELIREE -
T 100GBIXPMEL , FARZRIES | BiESEBETE AR,
IBEIEBEISHES T |, thilHadoop,

RIESSAHUEEERIBEREO:
RHadoop , rhive, rhbase, rmongodb, rCassandra, SparkR, sparklyrZ
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2.3 ERIEE

ERMiZEHFENRZEUE | LIGBRIERIGK | IREEXMLLE
RAZRR. (B FARIEFINE105/IEUE | tBEGBE TBR—

R - e EURTAEZAYS T, EIhadoopaksparkit
8 AeEEHTREAR)14.

TELEASTY | SERTHOIR , —IRINE— Rt/ LRMAUR | SRMFTEE
I TTRE A1 -2GB , BEINE-RHTITE,. FREADockerss

sRUBOR | SEF T TSaiasE,
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2.3 BY[B]R5EGE

X T = RIAVEL

EAE | — RS R A ERIRT BRI SSEIRYEL

B, RESPEANBERSIAIZEELY zoo F xtszEY

= gdf<-data.frame{A=1:6,B=rnorm{&))

= Xdf<-xts{df,o

A
2016-01-02 1 -0
2016-01-03 2 Z
2016-01-04 2 1.
2016-01-05 4 1
2016-01-06 5 -0

6

2016-01-07
> Class{(xdf)
[l] letSll IIEDD“

rder.by=as.pate( 2016-01-01")+1:6); xdf
B
. 3849855
0607084
0555526
. 2986014
9232844
. 5505789

(REPL ZHEAE) B FAEE - 5k
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2.3 BYIR) 7 EEREY

BB : LAREEREIERIZRS |5 |, 1B&dELART B4 EH 1 TYIST,
IRENGIT - (R T — 1 IRERZRIEFI— 1 EIRRZ5KES , BT
RERT+13X5 , SKELTIAXAEEE ; MEIRET+03253 , &K

XTSRRI LASES.

ANRIXFENRESZEXTTHY |, BRARA AT VAR B4R T
XI55, AR TSR RIS A PRYERLT R,
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2.4 TR TIANIR

NERMZZDITBE , ATLINIMERHTT.

+ BEAH : BNAEMEF. TUAATAERERNSTT  8FEA
AEEETRE. ATRERFHON. KERE—RBEARR
ot BEEAEALFIMESEERRXS.

© XAH : IBBEURAEGRRN , FIMREESBIS | #HITKEH
&% , BERAEALAFIEUIEHITRZ 2.

- HEHE : B EMATEAMHFEFHFZ=ER  BEEEA
LAz eeE.
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3. EH LS

Aquantmod @32 E{L15EE
quantmod2— P RESHERMEAMSITE , TEZRTEHIETE
HURANIE, SRIER. XZEINFIRIIIL,

ZRMHISER

S HTIBMAYRANFI_CIELRE(000001.ss)RIKE , BBARTLAA
quantmodElRTERENMGRIARRIELTRE , EFFEUE TE . £
TR |, ZURER , RZEMN , ATAEIERD .

(RITHZTRAR) BT 1E - 9t
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3.1 Ef5— : IBMBANFI_EEFEEx

MyahoolFzs , TEIBMAEREERE,

International Business Machines Corporation (IEM)

MNYSE - NYSE Real Time Price. Currency in USD

159.54 1066 (+0.42%)

Atclose: 4:02 PMEDT

Summary

Open

Prev Close
Bid

Ask

Day's Range
52wk Range

1y Target Est

Conversations

158.32

158.88

158.74 x 100

160.13 x 100

158.10 - 159.62

116.90 - 164.95

156.10

Statistics

Market Cap

P/E Ratio (ttm)
Beta

Volume

Avg Vol (3m)
Dividend & Yield

Eamings Date

Trade prices are not sourced from all markets

(RITHZTRAR) BT 1E - 9t

Profile

Financials

152.5B
12.97

0.82
2,324,213
3,318,447
5.60 (3.52%)

Oct 17, 2016

Options

<% Add to watchlist

Holders Historical Data Analysts

1D 5D 1M 6M YTD 1Y 2Y 5Y 10Y MAX «” Interactive chart

250.00
200.00
100.00

30.00

s

Jan 10

Jan 114
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3.1 Ef5— : IBMBANFI_EEFEEx

EHKZEE

> chartseries (IBM)

[2007-01-03/2016-08-10]

Last 162.080002 A qh
MH ﬁffh# r%hhwm;aﬁkﬁ

™

M‘Jh*;ﬁ

Ir-
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3.1 Ef5— : IBMBANFI_E1EFEEK

EEHES | N, FHEIIRATEIR

= chartseries({IBM,subset="2015-12::2016-08" ,theme="white" ,Ta="addvo(); addeeands ) ;addccI (")

1BM [2015-12-01/2016-08-10]

Last 162.080002 i#'ﬁﬂw'ﬁh - 160

Bolinger Bands (20,2} [Upper/Lower]: 163 127158280 e i
)’

LW AV
w]'ﬁl'p 'Ta"r |+,+'| Hﬂ,., 8 hfi/]\lli'ﬁ ; ~ 150
e _\__\______.f/ -\.\l w - "-—-"

'ﬂw mru-'
Wn'*** I! f

_ﬂ, p - 120

140

300
200
100

-100
-200
=300

12ZBmM 2015 15 042016 2H 012018 38 012018 4802016 5H 022018 6H 01 2018 TH 012016 &8 012018
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3.1 Ef5— : IBMBANFI_E1EFEEK

T & E1EZR1E(000001.SS)RUEHE.
XFIBMBRMNFN USRS | BN ELIERE,

> S55EC<-getsymbols ("000001. 55" ,auto. assign = FALSE, from = "2010-10-10")

warning message:

In download.file(paste(yahoo.URL, "s=", Symbols.name, "&a=", from.m,
downloaded length 78582 != reported length 200

> dat <- specifyModel (CT(IBM) ~ CI1{S5EC))

= dat

quantmod object: Build date:

Model specified:
c1{IeM) ~ C1({ss5EC)

Model Target: C1.IEM Product: IBM
Model Inputs:

Fitted Model:

None Fitted

> head(modelpataldat))

cl.1BM C1.55EC
2010-10-11 139.66 2806.94
2010-10-12 139.85 2841.41
2010-10-13 140,37 2861. 386
2010-10-14 141,50 2879.64
2010-10-15 141.06 2971.16
2010-10-18 142,83 2955.23

(RITHZTRAR) BT 1E - 9t



3.1 Ef5— : IBMBANFI_E1EFEEK

ME—roekIEml =R | FiiTREFia.

= model <- buildmodel (dat,method="1m",training. per=c('2014-08-01", '2016-08-01"))
= summary (model)

quantmod object: Iml472823992.75013 Build date: 2016-09-02 21:46:32

Model Specified:
Cc1(IBM) ~ CT1{S5EC)

Model Target: C1.IEM Product: IEM
Model Inputs: C1.55EC

Fitted Model:

Modelling procedure: TIm
Training window: 456 observations from 2014-08-01 to 2016-08-01

call:
Im{formula = guantmod@model. formula, data = training.data)

Residuals:
Min 10 Median 30 Max
-36.845 -10.759 0. 560 7.567 35.457

Coefficients:

Estimate std. Error © value Pr=|t|)
(Intercept) 162.774814 3.750804 43 397 <Z2e-16 [Fe¥®
C1.55EC -0.001817 0.001135 -1.599 0.11

Signif. codes: 0O f##%' 0.001 °“**' 0.01 “*" 0.053 . 0.1 ¢ " 1

Residual standard error: 16.13 on 454 degrees of freedom
Multiple R-squared:| 0.005602, |Adjusted R-sguared: 0.003412
F-statistic: 2.55%8 on 1 and 454 DF, |p-wvalue: 0.1105

(RITHZTRAR) BT 1E - 9t
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I EEE | FATIER.

M
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3.2 3L . EERHALE M

BmiA , BEREMPEEE I E IR E.

- R BEFNEIREM AL

- FBIENEREFNIEETRRIR.

+ BRERLWIA AR IR YR,
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