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arch.test{re)
arch. test{fe)
*! s5igsq <=- varR(datal[,1], p = 2, type = "const")

Console ~/ [— |:|

var.2c <- vaR{arima, p = 2, type = "const™)

arima<-arima{gdp, order=c{2,1,1))

arima

var.2c =- vVar(arima, p = 2, type = "const")

5 4in do g5 Olwgs 4 R Sl a5 LI ool o - 2c <
Wos i 5 w0 4 ‘s 3 - var.2c <- VAR(arima, p = 2, type = "const™)
2 " e © J * . 2 Jg €j o~ L';} )¢ 7 sidsg =- var(datal, p = 1, type = "const")
.L:Lo.: ob‘ . ‘ Rstudlo 6\*’ R § § ,)‘jg‘ CJ" sigsq <=- varR(datal, p = 1, type = "const™)
- . archi{test)
archtest{sigsq)
sigsg <- var(datal, p = 2, type = "const")

. w w - .. 1 c . N archtest(sigsq)
o5 23 g plas T ol s ol So3 1) S reh rest g
summary(re)
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Statistical Data Analysis
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PANEL DATA in R -- BY: Hossein khandani|
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= Tibrary(plm)

RStudio

Q- 2 - B =

o fxw | @7 Im-tests.R % | khandani = | panel » | @7 Untitled1* = &0 source Viewer % 35 = [
= Al 110 observations of 8 variables
roOW.Names UE TB REG GEl Cal INF PGDP "

1 1-1388 14.3 23.548648 1.44432432 1.6971%66 1.7533991 3.28317185 28871 .96

2 1-1381 14.3 24,314924 1.5848256 1.8148883 1.9449878 2.77873524 23455 .842

3 1-1382 14.1 24,311413 1.7343428 2.8388211 2.8969678 2.34381233 38454 . Bea

4 1-1383 13.9 24, 832871 1.5979233 1.7656513 1.974288% 2.66873278 34811.73%9
w

£ >

Console -~/ = ]
~
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K Project: (Mone} -

Environment  History |
% [ | S&ToConsole | =&ToSource | @ 3"
=
~
summary (re)

fe<-pIm{PGDP~-INF+UR, data=panel, model="within")
offset <=- as.wvector{model.offset{mf))
Tibrary{wvars)

library(vars)

arch.test(re)

arch.test({fe)

G552l 6 51ok Jal adhul wiz

sigsq =- varR(datal[,1], p = 2, type = "const") " . ‘ ‘.w . ,b t:SLMJ
wvar.2c =- var(arima, p = 2, type = "const") PLES o A5 Baad ))5 ©r L J-‘ P)
arima<-arima{gdp, order=c{2,1,1}) . . X - -
var.2c <- VAR(arima, p = 2, type = "const')

library(vars)

var.2c <- VAR{arima, p = 2, type = "const")

sidsg =- varR{datal, p = 1, type = "const’)

sigsq =- VAR(datal, p = 1, type = "const')

arch{test)

archtest({sigsq)

sigsq =- vaR(datal, p = 2, type = "const')

archtest{sigsq)
arch.test(sigsqg)

-y
= library{plm)
= |

summary (re)
AMozesh 2:
PANEL DATA in B -- BY: Hossein Khandani
L
Help  Viewer |
g
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Statistical Data Analysis
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. var.,2c <- var(arima, p = 2, type = "const")
Console ~/ = =0 arima<-arima(gdp, order=c(2,1,1))
A arima

text w)_e )Q JJ ‘ 55 ‘ ‘39} L_SLQ OQ‘Q var.2c <- varR(arima, p = 2, type = "const™)

Tibrary{vars)

var.2c =- var(arima, p = 2, type = "const")
9.-JO ).b &09.0.9 o ’_A}-Q sidsg <- var(datal, p = 1, type = "const")
)J) J d-’ ) ” sigsq =- var(datal, p = 1, type = "const™)
. arch(test)
Sules IMmport archtest(sigsq)
5i1gsq <- var(datal, p = 2, type = "const")
archtest{sigsq)
arch.test{sigsq)
. . _ summary{re)
LSALW‘ \)9?' LgLQ OQ‘Q gJ.:lS Js‘ «.))95) )Q )5‘ AMozesh 2:
- PANEL DATA in R -- BY: Hossein khandani

Tibrary{(plm)

(_SsLAM w)l-c 691?’ Ju)‘u) ‘) LQ)-A-*-HQ pl<-read.table("F:/class/panel.txt”, header=T) v

. . s . . “ ” Files Plots Packages Help Viewer =
b owle ol |, (S, T &,> “header T

.Q9_,i, w}f )_E_;)Q Ls@lﬂ)‘ The R Language - -
Statistical Data Analysis

Tibrary(pim)
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pl<-read.table("F:/class/panel.txt", header=T)
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Ql-l -
% 7 Im-tests.R
& |
row.names UE
1 1-1388 14.3
2 1-1381 14.3
3 1-1382 14.1
4 1-1383 13.49
£
Console -~

| khandani

TE

23.548648
24.314924
24.311413
24.332871

| panel

REG

1.4442472
1.5848256
1.7343428
1.5979233

37 Untitled1*

GE

1.6971966
1.8148883
2.8388211
1.7656513

Cal

1.7533991
1.9449878
2.8969678
1.9742889

[els} Source Viewer

RStudio

» =0

110 observations of 8 variables

INF

3.88317185
2.77873524
2.34361233
2.66873278

PGDP ~
28871.966
23455.842
38464 . 884
34811.739
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Tibrary(pTm)
pl<-read.table("F:
pl
crjoss year LE
DP
1 1380 [14.3
. 984
1 1381 [14.3
847
1 1382 [14.1
004
1 1383 [13.9
734
1 1384 3.7
003
1 1385 [13.7
318
1 1386 [13.7
74
1 1387 13.7
8BS
\—1—1!1-&-!/12?

TE

e

‘ Ead —]
o e ) .

il @blio 9 (Sloj o3l (g 99

REG

Jclass/panel.txt”, header=T)

GEI

CCI

INF

23.540640 1.4442422 1.6971966 1.7523991 3.00317105 200

24.314924 1.5840256 1.8148083 1.9449878 2.77073524 234

24.311413 1.7343420 2.0388211 2.0969678 2.34361233 304

24.832071 1.5979233 1.7656513 1.9742009 2.06873278 340

24.563263 1.6183741 1.7559556 1.9914446 3.53B48734 361

24, 088805 1.6750186 1.8240310 2.0415982 2.33236152 409

24.229909 1.7577902 1.7823105 2.0717480 4.35264324 498

22.08708

7 1.8169362 1.6981726 2.0783314 1.82011224 427

F0_A001 3 1 /01 T0AT1 1 TFROQ?TA T NAAIIRA 7 _RBRARIIEARE R1R

Environment  History

#

= [ | C&ToConsale | —@ToSource | & ¥

IEﬁ-PImkFUUFNLNP+UH, ude=PdHEI, muus 1= wiveirree g
offset <=- as.wvector{model.offset{mf))
Tibrary(vars)

Tibrary(vars)

arch.test(re)

arch. test(fe)

sigsq =- VAR(datal[,1], p = 2, Ttype = "const")

var.2c =- varR(arima, p = 2, Ttype = "const")
arima<-arima(gdp, order=c(2,1,1))
arima

var.2c <- varR(arima, p
Tibrary(vars)

var.2c =- varR(arima, p = 2, Ttype = "const")
sidsgq <- var(datal, p = 1, type "const")
sigsq <- vAR(datal, p = 1, type "const")
arch(test)
archtest(sigsq)

sigsq =- varR(datal, p
archtest(sigsq)
arch.test(sigsq)
summary {re)

AMozesh 2:

PAMEL DATA in R -- BY: Hossein Khandani
Tibrary(plm)
pl<-read.table("F:/class/panel.txt"”, header=T)
pl

2, type = "const")

2, Type "const")
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) RStudio = L& J[ =8
‘:_ - ﬂ - = ] Project: ([Mone} -
Jx % | 2] Im-tests.R % | khandani ¥ | panel ® | @] Untitled1* % 0 source Viewer ¥ 3 =] Environment  History = ]
5 £ 110 observations of 8 variables | <" |o] @ &To Console  —%=ToSource @ | 37
o~ T al }'\le :I'} ~
row.names UE TB REG GEl ca INF PGDP 1ibr ary(var s)
1 1-132e 14.3  23.54@648  1.4442437 16971966  1.7533991  3.88317185 28871.966 arch. test(re)
2 1-1381 14.3  24.314924  1,584@256  1.2148@E3  1.9449878  2.77873524  23455,.842 arch. test(fe)
3 1-1382 14.1  24.311413  1.7343428  2.8388211  2.@969678  2.34361233 38464, 884 sigsq <- vaR(datal[,1], p = 2, type = "const")
4 1-1383 13.8  24.832871  1.5979233  1.7656513  1.9742889  2.E6E73278 34811.739 Var:.Zc “"‘IV""R("“F"“‘"‘" p =2, type = "const™)
¥ arima<-arima(gdp, order=c(2,1,1))
< > arima
var.2c =- var(arima, p = 2, type = "const")
Console -/ =D ] )

library{vars)

107 10.0 o . s s . - _ - _ _ "
d L e oodld JLalw o0l 5 ) % var.2c <- var(arima, p = 2, type = "const")
133 2{%3 N JJ i ) OIF ) sidsq =- wvar(datal, p = 1, type = "const")
100 :LD.E? sigsq <- WAR(datal, p = 1, type = "const")
panel<-pdata. frame(pl, index=c("cross", "year"), drop.index=TRUE) arch(teat)l
> panel archtest{sigsq)
UE TE REG GEI cCI INF PGDP sigsq <- varR(datal, p = 2, type = "const")
( ) archtest{sigsq)
1-1380| 14.3 23.540640 1.4442422 1.6971966 1.7523991 3.00317105 20071.966 arch. test(sigsq)
6.4 summary{re)
1-1381| 14.3 24.314924 1.5840256 1.8148083 1.9449878 2.77073524 23455.842 AMozesh 2:
5.9 s . .
1-1382| 14.1 24.311413 1.7343420 2.0388211 2.0969678 2.34361233 30464.004 PANEL DATA in R —- BY: Hossein Khandani
5.4 Tibrary{plm)
1-1383| 13.9 24.832071 1.5979233 1.7656513 1.9742009 2.66B873278 34011.739 pl<-read.table("F:/class/panel.txt”, header=T)
5.0 pl
. 1-1384| 13.7 24.563263 1.6183741 1.7559556 1.9914446 3.53848734 F6113.002 panel<-pdata. frame(pl, index=c("cross", "year"), drop.index=TRUE)
“'.'“.‘ES)" 4. 8 pane] w
. «j1-1385| 13.7 24.08B8805 1.6750186 1.8240310 2.0415982 2.33236152 40996. 318
9 e 4.4 Files Plots Packages Help Viewer =
o 1-1386| 13.7 24.229909 1.7577902 1.7823105 2.0717480 4.35264324 49672.748 i
Q) 4.2 Egg M aalE
:IS.—E3B? 13.7 22.087087 1.8169362 1.6981726 2.0783314 1.82011224 42721.885 A P
1-1388| 13.2 20.609122 1.6917941 1.7699274 2.0442386 2.84522568 51824.798 -
5.2
1-1389| 13.5 20.478563 1.8523644 1.6079556 2.0800290 3,38933951 62080.982 Statistical Data Analysm
5.1
1-1390| 13.4 21.389557 1.7695536 1.6121427 1.9952996 1.76278016 67435.954 .
=]

[
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‘?_,' = - = K] Project: (None] =
[ ms % =] Environment = History — [0
& 135 observations of 2 variables | =" [] | [@To Consale | =@&ToSource | €@ 3
| Tel<-pIm(UE~TB+INF+CCI,model="within") ~
year g

fel<-pIm(UE~TE+INF+CCI,data=panel ,model="within™)

1 | 195102 | 2.593164180 fel<-pIm(UE~TB+INF+CCI,data=panel ,model="within",effect="individual")
2 19513  2.282171233 fel
3 195104  @.4582756819 5ummary(fel)
4 195201  @.968743816 fe<-pIm(UE~TB+INF+CCI, data=panel,model="within")
5 195202  -@.241387565 summary (fe)
i oo v | fel<-pIm(UE~TB+INF+CCI,data=pane]l,model="within",effect="individual™)
fel
Console -/ = fel<-pIm(UE~TB+INF+CCI,data=panel ,model="within",effect="individual")

= fel<-pIm{UE~TB+INF+CCI, data=pane],model="within",effect="individual™) ~ | summary(fel) v
= summary (fel)
— Oneway (individual) efftect Within Model &= | ok | I QUi VR =0

e aea @

call: . ) .
pim{(formula = UE ~ TB + INF + CCI, data = panel, effect = "individual”, L TS SIEEE ©
model = "within'™) .

ts {stats} R Documentation

Balanced rPanel: n=10, T=11, N=110

Residuals : Time-Series Objects

Min. 1st qQu. Median 3rd qu. Max.

-2.1800 -0.3680 -0.0139 0.4930 1.8500 A
Description

coefficients ) ) ) ) i

Estimate std. Error t-value Pr(>|t|) The function t= is used to create time-series objects.

TE -0.0047618 0.0566907 -0.0840 0.93323 ) _ _ S _

INE -0.0241905 0.0707145 -0.2421 0.73303 as.ts and i=s.ts coerce an object to a time-series and test whether an object is a time series.

CCI 1.1583263 0.6124608 1.8913 0.06157 .

- Usage

5ignif. codes: 0 ‘##%' 0,001 *#**' 0.01 ‘*’ 0.05 *." 0.1 ° "1
ts({data = HA, start = 1, end = numeric(), frequency = 1,

;g;_?-lduill"msg:l g‘?uggﬁir:er ggg:‘; deltcat = 1, ts.eps = getCption("t=s.eps"), class = , names = )

: : .t v

R-squared: 0.039709 o Ei} !

Adj. R-squared: 0.035016 .

F-statistic: 1.33701 on 3 and 97 DF, p-value: 0.26687

- Arguments
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5 (fe2) ad bogs cols ol il g (fel) ad,bss colh &l 3l Jow ;0 AR(1) sl 4 o ( Swaedsgs s ¢l U

pdwtest(model s name, data=data name) :aoli g ;o jgsuwd

= pdwtest(fel,data=panel)

@ test for S'Ef"i;:ﬂ@'iﬂ panel models

data: UE ~ TB + INF + CCI
DW = 0.6103, p-value = 1.029%e-13
alternative hypothesis: serial correlation in idiosyncratic erraors

e o o o o e o e o e e e e e

Durbin-watson test for serial correlation in panel models

data: UE ~ TB + INF
D = 0.5793, p-value = 3.902e-14
alternative hypothesis: serial correlation in idiosyncratic errors

Dgl o0 oolauwl JERIPY R

o i090) Sy

Cawl pauo O 33 g0l ojylol Jlss! asol a4 495 b
Sy Jol adpo (Kwondgs pus dndyd dmdiyo
Jol anipo (Smnondgs hls Jow g0 g dgub o0
. ’0 & b.d

: !us ¢
oolisw! BB 3 Solar iyl Jow 30 ogo3l oy

.w‘

] 48 sy ol Wl J1  Saesd Juw ol fel
el 48 ybgd Cull Wiyl S Juw ol fe2
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aS 63 lse gl (fE2) a8 bogo wL’ Sl il g (Fel) as,lsl, el ol il Jow o L@A.:Lo.«.o S (o239 Cnd (gl d
70,09 (Jb o  Saaaddg3 y903] giws 0ges soliiwl aite ol colais] yeesl 5l g o ol S5 (T) Q'.:o)’ IRV
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pwartest(model s name, data=data name)

s — And 8 Az 38 el pouo B 5 903] oyl Jlosisl 4Tyl 4y amg5 L

- pwarte“’data@} JSiio (151859500 Juo 93 9 9900 ) (b pw (Snroddgs pus

wooldridge's test for serial correlation in FE panels ML"S-O M°9’
data: fel

chisq = 317.9617, p-value < 2.2e-16
alternative hypothesis: serial correlation

= pwartest(fe2,data=panel) L ASY
ol (R o il g il Koo 4 o cyg05T cosl
wooldridge’'s test for serial correlation in FE panels ‘( obust) polie ribsly v 4 S 0903
data: fe2 - FE) col ol PPN N I
chisq = 81.217, p-value < 2.2e-16 ol (FE) cul ol 1 Joo (izeo (9051

alternative hypothesis: serial correlation
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(PBSYTest (yg03T) 49 yb 98 g 49 )lasy d0lai il 51 yaidko Jof A 30 (Snnod 395 (990 3T

o931 3l Olgi e (re2) as,bgs culi &l il g (rel) as,bss Solas ol 51 Jow 18 Jgl 4 o (Swaedsgs> ol gl U
sl 00 03,551 D 45 3051 2l g g ool die (sl  colais
pbsytest(model s name, data=data name)
1903) qubs s

first-order serial correlation (ar), random effects (re) Cwlpao & 55 o903l oslel Jlosl iyl 4 azgi' b

R | ad jo N d95 pus dud b axdijo

@t(r‘el,d:ﬂa=pa@ J Jeu .J-°’” ot %0 59 )

Jol 4y (Shmonsgs Iyld Jao 90 9 2900

Bera, Sosa-Escudero and yoon Tocally robust test b o0

data: formula )

chisq = 124.5075, df = 1, p-value < 2.2e-16 ASSS

alternative hypothesis: AR(1) errors sub [random effects Al oo pglie Slwodl JSino 4 o OP}TC:-"
= phsytest{re2,data=panel)

Bera, Sosa-Escudero and yYoon locally robust test NS

data:  formula w!@,.b& @ol@ c::l,.ll ‘M’“ Juwo ,al.j rel

chisq = 96.5526, df = 1, p-value < 2.2e-186 ol ad bgo  Solai Ol il Suwesd Juw plire2

alternative hypothesis: AR(1l) errors sub (random E'F'FEET.EJ ! Solad iyl a"Z'ogg-o}TQﬂ
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Baltagi and Li (1995)'s Lagrange multiplier test for AR(1) or MA(2) idiosyncratic errors in panel models with random effects.

GédLaJ Sl 6l alizre (5,9 90 a5 Sl GJ 3 L5>LJL, Qyo)'] 0,5 ,1,8 oolauwl 0,90 &1936.0 Gsol,m S5 Jae o Moy gge Slp s 6,50 Qg.oﬂ

> pbltest{(UE~TB+INF+CCI,data=pl,alternative="onesided") :(‘@{""5* gj""”) 00| @Sy

| | . Az )0 Sl po B 35 903l ojlol Jlaiol asiul 4y axgi b
Baltagi and Li|one-sided |LM test SIS jsTe Joo g dgdic0 3) SNwmaddOgS AAE dud b
data: UE ~ TB + INF + CCI Dl oo (Smnodd g JSino

Z = 9.083, p-value < 2.2e-16 - P
alternative hypothesis: aArR(1)/MA(1) errors iﬂ@ models | onesided LM test FOR "RE

= pbltest (UE~TB+INF+CCI,data=pl,alternative="twosided") (48,130 Joko) OS-")'T('PL‘;
Baltagi and Li|two-sided|LM test aoeiy wowl pauo & 3 o903l oylol Jloisl 4yl 4 4z g5 b

Iylo do Joo 9 oo O (oD PUL dwd b
data: UE ~ TB + INF + CCI shlo 9T Juo g 250 )"‘b ’/‘.?P - )3
chisq = 82.5002, df = 1, p-value < 2.2e-16 bl o0 (S0 93 JSlino
alternative hypothesis: AR(1)/MA(1l) errors iﬂ@ models twosided LM test FOR "RE"
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Breusch-Godfrey/Wooldridge test for serial correlation in panel models (General tests)

E;reu5::h—G0d1‘renynn'l dridge test ﬁ:r‘ in panel models

data: UE ~ TB + INF + CCI
chisg = 53.9281, df = 2, p-value = 1.948e-12
alternative hypnthe&ii' serial correlation in idiosyncratic errors

Breuzch—Gndfrenynn1dr1dge test for serial correlation in panel models

data: UE ~ TB + INF + CCI
chisg = 54.4745, df = 2, p-value = 1.483e-12
alternative hypnthe&ii' serial correlation in idiosyncratic errors

Breuzch—Gndfrenynn1dr1dge test for serial correlation in panel models

data: UE ~ TB + INF
chisg = 59.7579, df = 2, p-value = 1.056e-13
alternative hypnthe&ii' serial correlation in idiosyncratic errors

Breuzch—Gndfrenynn1dr1dge test for serial correlation in panel models

data: UE ~ TB + INF
chisg = 58.6974, df = 2, p-value = 1.795e-13
alternative hypothesis: serial correlation in didiosyncratic errors
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> bptest(pool,data = Panel, studentize=F)
Ereusch-Pagan test

data: pool (m==s——————---
BF = 1.1695, df = 2, p-value =

R 93 io (owgol «Cas993500 oSt ouS il +liand < 00 SUDJ 501 030 jg0l

(Gl s0318) (L g 9 il )9 Sluwodl (990 3T

LT SR Col P I\ LgYLa u9‘°)‘ o)Lo‘ LJLQ-A}‘ d.i.u‘ 4 d>gd l.a
ol Sl Gl Jow a0 wead o) )l cei | yao as )8

= fligner.test(panel)
Fligner-killeen test of homogeneity of variances

data: panel fmmmmmm————
Fligner-killeen:med chi-squared = 638.6378, df = 7, ,p-value < 2.2e-16

> bartlett.test(panel)

Bartlett test of homogeneity of variances

data: panel L ___
Bartlett's K-squared = 12169.75, df = ?,rp—va1ue < 2.2e-16 1
[
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general feasible generalized least squares vt 3l 29 o i @3 Gl i i i
S9os ooliwl FGLS (General) ogee Cdl> 5l )lg5 o 300,528 SedlS (59,8  Siaad 095 b uillg Slaedl 51,0 a5 5900
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P . gl (P9 LA &) lp abgpe slaate jleslal
> FE_FGLS{Ang15 ~TB+INF ,data=panel ,model="within™) | | i - e sl . ‘

> summary (fe-FGLs) (o 5 8ls WIS pglin (g S5 aiile) 350 0 00l
within model FGLS (pedd ) sivad

call:

pggls{formula = UE ~ TE + INF, data = panel, model = "within™)

Balanced Panel: n=10, T=11, N=110

Residuals
Min. 1st Qu. Median Mean 3rd Qu. Max.
-2.26500 -0.37220 0.03826 0.00000 0O.44830 1.76000

Coefficients
Estimate 5td. Error z-value pPr{=|z|)
TB 0.00260619 O0.0042567 0.6253 0.5317
INF -0.0416055 0.0018634 -22.3282 =Zde-16 ¥#®¥

signif. codes: O "#*®%' 0,001 **=° 0.01 **° 0.0% *." 0.1 * " 1 ‘FGLS cwoss gt
Total sum of Squares: 1543.6 " J
Residual sum of Squares: 55.807 pgng()

Multiple R-squared: 0.96385
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