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—RAR{EERAZES )L (generalized linear model)

« BRRIED IERDIMUNDIEREDMIRCEDSETIL
- BNZERCH BB TIHIERZNZ D & RAERORIAES

TRATES
g(ﬂi): aTXi +D

1 =E[y.]: Brzsostors sE 90 ) vBEREEs

» RDstats/\w o —=DE§ERgIm

> glm(formula, family, data)

EliRDFELE S (family) IMZ/ L
A IF3R34 % (gaussian)  u link="identity”
ML R7YV> 5% (poisson)  log(y) link="log”

AOXT4yPElIE ZIES % (binomial) log(u/(1-))  link="logit”
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f5]) Large-scale behavioral targeting [chen et al., KDD09]
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exp(a’x, +b)
1+expla’, +b)

exp(aTxi + b)
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» Wine quality prediction dataset

P. Cortez, A. Cerdeira, F. Almeida, T. Matos and J. Reis. Modeling wine preferences by data mining from
physicochemical properties. In Decision Support Systems, Elsevier, 47(4):547-553, 2009.

o YNBLERFHENS D> DE (1 0 ZFH ([O)F)
o ERHAZZEX
e 0 - red or white

1 - fixed acidity

2 - volatile acidity

3 - citric acid

4 - residual sugar

5 - chlorides

6 - free sulfur dioxide

7 - total sulfur dioxide

8 - density

9 -pH

10 - sulphates

11 - alcohol

. BN
e 12 - quality (score between 0 and 10)




A RT3 >R

o BREERIC—EDT—F%=FA (S>45 AICHT)
o FBF—4 : 77200, E200
« X NF—%4 : 7"500. E500
o BENR—THhSSI>O-R

- SIS
» Mean absolute error MAE = LZ‘yi — yi‘

test i=1
o S>F> D
® XHTU \/G'U'_/\ http://www.nlab.ci.i.u-tokyo.ac.jp/~nakayama/ds13/reportl/index.php

o« FAMNITILOWEERZ —1T79d DR UIETFRA NI 7 1)L xRt
. A—HLEENTIC (RITENERATELWN., FRUBULEZET > SEETIE)
c BHURRRELESSN3., REOBORIHMRESNIOTIES.,
-ﬁﬁ@\Eﬁéﬂt?]+?¢6umm@ﬁﬁﬁiwig\
FRAEED200H5 > TILTCROAFZYIY>ZT L TLD
o FRFRMIIRROT7(F, #HHUYIDRITFEDO D00 > T)LTEH
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H.

sample.py)

(train.csv)

import numpy as np
import pandas as pd
import regression as reg
nsample = 300

train_data = pd.read_csv("train.csv")

test_data = pd.read_csv("test.csv")

"red or white","fixed acidity","volatile acidity","citric
acid","residual sugar","chlorides","free sulfur dioxide","total
sulfur dioxide","density","pH","sulphates","alcohol","quality"
R,7.7,0.705,0.1,2.6,0.084,9,26,0.9976,3.39,0.49,9.7,5
R,10.3,0.27,0.24,2.1,0.072,15,33,0.9956,3.22,0.66,12.8,6
R,8.5,0.37,0.32,1.8,0.066,26,51,0.99456,3.38,0.72,11.8,6
R,6.3,0.3,0.48,1.8,0.069,18,61,0.9959,3.44,0.78,10.3,6

train_data = train_data.drop(['red or white'], axis=1) #remove 'red or white' information.

test_data = test_data.drop(['red or white'], axis=1)

X = np.matrix(train_data.drop(['quality'], axis=1))
y = np.matrix(train_data['quality'])

XTrain = X[:nsample,:] #use the first 300 samples for training
yTrain = y[:,:nsample]

XVal = X[nsample:,:] #use the rests for validation

yVal = y[:,nsample:]

w = reg.standRegres(XTrain,yTrain) #linear regression

yHatTrain = np.dot(XTrain,w)
yHatVal = np.dot(XVal,w)

print "Training error ", np.mean(np.abs(yTrain - yHatTrain.T))
print "Validation error ", np.mean(np.abs(yVal - yHatVval.T))

yHatTest = np.dot(np.matrix(test_data),w)

5.791953101912569402e+00
4.706598774763293136e+00
5.376977275096278319e+00
6.060673895165684222e+00
6.068585089649218389e+00
5.963326573799613506e+00
5.388982109344969018e+00
5.561331325216619881e+00
5.597390900380342593e+00
5.813484727415301201e+00
5.245247663082410305e+00
5.488444266101371483e+00
5.488444266101371483e+00

5.594112325354758219e+00

np.savetxt('result.txt', yHatTest)

(result.txt)

test.csv EFICIEZE T.
BETANFUTILDF
BEN—ITF DA
Tll\é o
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(1) E(yt) = u (CEHAMER(CHEFEEI (C—TE)
(2) E(yt™ 2) = p (BN EREICIKFET (C—TF)
(3) Cov(yt, yt+h) = y(|h|) (ERFmBEOHEDEHFEZEDH (CHTF)
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ARETILDHEE

o ROEEEX ar(x, aic = TRUE, method="", order.max=NULL,--)
o T JAILBTIE. AICEHWTCTRBEIRRE(p)ZEIRT D

> (lh.ar <- ar(lh) ) #ARETILD T4 Y T4

Call: .
ar(x = Ih) y, =0.653y, , —0.064y, , —0.227y, ,

Coefficients: /
1 2 3

0.6534 -0.0636 -0.2269

Order selected 3 sigma”2 estimated as 0.1959
> |lh.ar$order
[1] 3
> |h.ar$aic
€1::)

3.5

3.0

25

2.0

1.5

lh T—2tvbk
(MPDEFRILEVE
10 EEIEHRILI=3.D)
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[B¥rRENRE (FB8)

o TOMEIREREE (AIC) (xEHHE)
« UTEBNETBETIEERT S
—2In(L)+2M

XJEAIE NS A—E,

» BIC (Bayesian information criterion)
—2In(L)+M In(N)

« MDL (minimal description length)
M In(N)
—In(L)+ >

o JIET—AITHMS., [ZFZEFZLVWETIL] iMESND
o ERRCIZ. BECEMLREDONESNIEENZS LY
o ZHOUEIRIRE(CHERD
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TRl THD

> (Ih.pr<-predict(lh.ar,n.ahead=10)) #10=%&FETF I =]
$pred

Time Series: s
Start =49

End =58 S
Frequency =1

[1] 2.461588 2.272267 2.199151 2.262914 2.352194 2.423066 % -
2.449223 2.441544

[9] 2.418779 2.398456 o |

$se #RE (ERDMOERERE)

1.0

Time Series: 0 10 20 30 40 50 60
Start = 49 Time
End = 58

Frequency =1

[1] 0.4425687 0.5286675 0.5525786 0.5527502 0.5592254
0.5665903 0.5688786

[8] 0.5689385 0.5692396 0.5697534

> SE1<-lh.pr$pred+2*ih.prése  #20D#E

> SE2<-Ih.pr$pred-2*lh.pr$se
> ts.plot(lh,Ih.pr$pred,SE1,SE2,gpars=list(lt=c(1,2,3,3),col=c(1,2,4,4)))
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MAE> )L (BEF1I. moving average)
. GROMAETIL MA(Q)

y, =M+eé, +Zq:bjgt_j, e, }~1.i.d.N(0,56%)
j=1
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ARMAEF)L (AR+MA)

* ARMA(p,q)
M=m+qiﬁNH+§wﬁw e}~ i.id. N(0,6?)

o DIRWN\SA -G TEMIIEE/N\T -2 2RKIRTED
» —f%(C. AR - MAEFILTES I Z T3 ENEREDRRENZE
B5520 /(SA-IN'%<3 (BFZLPLITV)

» p, qIFERA_L1~32E TRIEEN IRV [Box-Jenkins]
o ERIBIEDIFRIT—2(CH T DIREGIEENIRGE
» 212U, EBRISIR T T DSARIMADIZHEDHR TIRION D
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ARIMAEZ)L

« ARIMA(p,d,q) : ARMAETILZIEEET —FINILK
o BRINIT—HIDEEEED. ML RZEREUEE.

ARMAEFILZ A VT o >
> plot(UKgas) “ . > plot(diff(Ukgas))

g ‘ )

| |"“"| ||‘||‘|\ o
I||'|| ||u| - 7]

|1||| | || d j‘> £
qujl'lll |||||\HIT HH 1 a
| I Vlu,ll”ll |‘ | | .
. ‘; +++++ \,"\'.jl\}"'-x' _,
05+ﬂt ZW; Eij Ay, = yt_yt—lzﬂ"—WOgt_'_Z(Wj _Wj—l)gt—l'

=1

dRZIANICKLD M2 RIdEEZZ ENEEHR D
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ARIMATETILD T4 vFT+« >0

¢ RO)E@?& arima(x, order = c(p,d,q)---)
* p,d,qIEFZENTNARDIRE. EHDEER. MADIRE

« arima(2,0,1)Df] #d=07%MDTARMA
> (lh.ari<-arima(lh,order=c(2,0,1)))

Call:
arima(x = |h, order = ¢(2, 0, 1))

Coefficients:
arl ar2 mal intercept
1.1765 -0.5044 -0.5080 2.3946
s.e. 0.3990 0.2190 0.4517 0.0944

sigma”2 estimated as 0.1827: log likelihood = -27.6, aic = 65.2



INSA =S DHEE

o BIZ(E. AICZEZE(TESN

data<-lh; cnt<-0;
for(p in 1:4)
for(d in 0:1)
for(g in 0:4){
fit<-arima(data,order=c(p,d,q));
cnt<-cnt+1;
if(cnt==1){
minaic<-fit$aic;
orderP<-p; orderD<-d; orderQ<-q;
relse{
if (fit$aic<minaic){
minaic<-fit$aic;
orderP<-p; orderD<-d; orderQ<-q;
b
b
b

> cat("Results: p=",orderP, "d=",orderD, "gq=",orderQ, "AIC=",minaic,"¥n");
Results: p= 3 d= 0 g= 0 AIC= 64.18482

{CO coBa. #RARETILLE
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SARIMAEZ)L (Seasonal ARIMA)

. SEIEOEB%EERE LIZARIMA
. BEE SRS COEELED. SHEOHEERF T
LUk EARIMAZ T4 v o 2053

o
g |
|‘H F
I
[=>]

LI | |‘| r
J|l|||||| |||| || En ]
|I||"|||||| ||||||| g
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> plot(UKgas) > plot(diff(UKgas,lag=4))
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32



tHE : SMEDBHROF A

o DEFRY, F = -EEEFZNATZE)F
-%%@?—974:/0@%E@@:55@ﬁﬁ%m?
?

-
-
-
-

w
ERRGEZSE PR /W\fwi/ \ fit <- arima(data, c(2, 0, 3), xreg = my_x)

predict(fit, n.ahead = 20, newxreg =

T my_newx)
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