Panelové data v programe Gretl
Martin Luka ¢ik, Adriana Luka ¢ikova, Karol Szomolanyi

Panelové data su kombinované prierezov&asové Udaje. Pri panelovych udajoch
existuje casovy rad pre kazdu entitu pouZziti v ramci prievého vyberu. N&astejSie sa
panelové data vyuZivaju na skumari@gsového vyvoja r6znych jednotiek z toho istého
sektora, trhu alebo geografického celku¢qm typické su rozsiahla prierezova Struktira a len
niekd’ko ¢asovych obdobi.

Panelové data su fddiska zvladnutia Statistickych metod n#rgSou oblagou ako
samostatné prierezové dataasové rady, preto nebudeme prezentox&etky moznosti ich
analyzy, ale zameriame sa iba na zaklady. Sem eateayma pochopenie postupu viozZenia
panelovych udajov do programu Gretl a pochopenistuypm ako sa odhaduju modely
s fixnymi a nahodnymi efektmi. NatonejSie postupy by nasledne uz nemali pye ¢itate’a
problémom prace so softvérom, ale iba problémoradiuitia metodolodgie.

Uvod

Za zakladny regresny model panelovych déat povaZugene (2003) model:

Yo =BXat BoX ot H B X ozt a,z . ta g+,
kde indexi ozn&uje prierezovy rozmeii =1, ...,n, indext ¢asovy rozmert=1, ...,T,
premennéX; az Xy su vysvetujuce premenné nezalajuce vektor jednotiek a premenfgaz
Z, predstavuju individualne efekty — réznorotddstorou sa moze odliSovgednotlivec alebo
celd skupina od ostatnych entit — sem sadageapripadny vektor jednotiek. Individuélne
efekty sa nemenia sa&asom.

Na zaklade uvedeného ramca rozliSime a ukdzemsaadhaduju tri pripady:
> spojeny regresny mod€Pooled Regression) — ak individualnym efektombge vektor

jednotiek,co znamen4, Ze jediny parametge spol@nou konStantou:
Yo A+ 8%t BoX B %t Y,
> model s fixnymi efektm{Fixed Effects Model +EM) — ak individualne efekty; azZ,
sU nepozorovatee, ale korelované s vysvajucimi premennymi, tak rieSenim je zahtnu
vSetky efekty do odhadndt®@ho podmieneného priemeru pomocou tan

a, =a,z,+a,z,+...+a, z a modelFEM ma tvar:

Yo =0+ BX tBoX ot B % Y,

— fixny efekta; znamena Specifickl konstantu pre kazdu prierepehinotku,



» model s ndhodnymi efektnm(Random Effects Model REM) — ak individualne efekty;

azZq st nepozorovateé, ale nekorelovaneé s vyskgticimi premennymi, tak rieSenim je

zlozena nahodna zlozka +u, , ktora okrem povodnej predpoklada aj Specifickiautn

zlozku pre kazdu prierezovu jednotku a mdedEM ma tvar:

Yo =Byt Bt t Bog H(a+g)+y.

Nacitanie panelovych dat do programu Gretl

NajrychlejSim spbésobom zavadzania Udajov tvoriagehelové data do programu

Gretl je ich vhodnd priprava v talikkovom procesore (napriklad Microsoft Excel). Za ¢ho

pripravu mézeme povazavéabuky udajov naskladanych za sebougpm Udaje mozu by

naskladané prierezovo aleldasovo. Ako priklad udajov ,naskladany¢hsovo” (po rade

jednej prierezovej jednotky nasleduje rad druheinggky, at’.) mézeme uvigs tabu’ku

s udajmi o leteckych spalnostiach z tebnice Lukédikova a Luk&ik (2008) na obrazku 1,

pricom pokr&ovanie povodnych kicov akodalSie sipce (ako to bolo zobrazené wetnici)

samozrejme nie je dovolené. Udaje obsahuji celkoédady TC, produkciu Q, cenu

benzinu P a koeficient vgZenia lietadiel KV 6 firiem za 15 rokov.

Obrazokl: Usporiadanie dat —naskladatasove rady

Al B C D E F

1 [i]t C Q P KV

2 | 4] 1] 1140640] 0.952757] 106650] 0534487
3 1| 2| 1218690| 0.986757| 110307| 0.532328
a 1| 3] 1309570] 1.09198| 110574| 0.547736
s 1| 4] 1511530] 1.17578| 121974| 0.540846
s 1| 5| 1676730| 1.16017| 196606 0.591167
7 1| 8| 1823740| 1.17376| 265609| 0.575417
g 1| 7| 2022890] 1.29051| 263451| 0.594495
o 1| 8| 2314760] 1.39067| 316411 0.597409
10| 1| 9| 2639160 1.61273] 384110| 0.638522
11| 1| 10| 3247620 1.82544] s69251| 0.676287]
12| 1| 11| 37e77s0| 1.54604] 871636| 0.605735
13| 1| 12| 3867750| 1.5279] 997239 0.61436
1a | 1| 13| 3996020] 1.6602] 938002| 0.633366
15| 1| 14| 4282880 1.82231] 889572| 0.650117]
16| 1| 18| 4748320 1.93646] 823411| 0.625603
17| 2| 1| s69292| 0.520635] 103795| 0.490851
18| 2| 2| 640614| 0.534627] 111477| 0.473449
19| 2| 3| 777ess| 0.655192] 118664| 0.503013
20 2| 4| 999204 0.791575] 114797| 0.512501
21| 2| 8| 1202970| 0.842045] 215322| 0.566782
22| 2| 6| 1358100| 0.852892] 281704| 0.558133
23| 2| 7| 1501350| 0.922843] 304818| 0.558799
20| 2| 8| 1709270 1| 348600 0.57207
25| 2| o 20254000 1.19845] 374579| 0.624763
26| 2| 10| 2548370 1.34067] 544109| 0.628706
27| 2| 11| 3137740 1.32624] 853356| 0.58915
28| 2| 12| 3557700 1.24852] 1003200| 0.532612
29| 2| 13| 3717740 1.25432] 941977| 0.526652
s0| 2| 14| 3962370 1.37177] 856533| 0.540163
31| 2| 18| 4200390 1.38974] 821361| 0.528775
32| 3| 1| 286298| 0.262424] 118788| 0.524334
33| 3| 2| 309290| 0.266433] 123798| 0.537185




V programe Gretl pomocou ponulkgie/Open_data/Import/Excelaiitame pripravené

Udaje z tabrkového procesora, gom sa na konci importu ponukne zmena interpretéaie

Obrazok2: Postup nétania udajov z pripraveného suboru v témvom procesore

3 A gretl: spreadshest import. | |
| File I_Dufs Data 'View Add Sample Varisble Model Help
Qpen data v S Userfile., Ctiv0 Start import at:
Append data 13 £
1 Sample file.., f { [
S shata s column: |f] = rows |1
Import

Save data as 3 =
e = Octave.. (A)

Export data 3 1. Kapl0-pr2.gdt o :
et T, 2. Kapl0-pr2axls — ["] Produce debugging cutput

5 3. Kap10-prl gdt e
D Mew data set Ctri+N o Hen g Open Document..,
§ Clear data set 5. Kap03-prl.gdt Eviews... [ EEHCEl ‘ [ QK ]
Stata..,

Working directory.., b:Kapli-prl K> SPSS... —

Script files 3 SAS (xport).. | “ gretl: open data

Session files 3 IMulTi.., — -

Databases » - y

it v The imported data have been interpreted as undated

N : (cross-sectional}. Do you want to give the data a
Wl Ext Srtek time-series or panel interpretation?

f v ; l M | I
T = T E =] 3 =

BROEABHLE § QB S &

Po nd&itani suboru zmenime Struktiru Gdajovhau Yes pricom zvolime Struktdru
Gdajov typu Panel a organizaciu dat vo form&tacked time seriesPoslednym krokom
sprievodcu zmenou déatovej Struktiry je spresnepigupprierezovych jednotiek (v nasom
pripade 6) alebdasovych period, pfom druhy z Gdajov je vZzdy dopivany.

Obrazok3: Spresnenie typu Struktiry panelovych Udajov laasiaychcasovo

M “ Data structure wﬁzﬁi ﬂ % Data structure wizard i ﬂ
Structure of dataset Panel data organization Panel structure

“ Data structure wizard

© Stacked time series

© Cross-sectional Mumber of cross-sectional units ‘6{ :
(©) Stacked cross sections NGTBEF GE B peiods 15 o

(71 Use index vaniables =

I Cancel ] ’ Forward ‘ I Help ] [ Lancel ‘ [ Back | ’ Forward ‘ I Cancel ] ’ Back ‘ [ Forward |

Organizaciu dat mdéZzeme v tomto pripade tieipomocou indexovych premennych,
teda radovi at, ktoré pouzijeme ako identifikatory pre prierezgeénotky Unit or group
index variablesa pre¢asovy indexTime index variableNa konci sa zobrazi oznam oc¢p®

prierezovych jednotiek &asovych peridod v danom subore.

Obrazok4: Pracovny zoSit programu EViews s panelovymi miata

“ Data stmcu.lrem M “ Data simctl.lriwizaﬂ_.— n :g& “ Data structure wizard i g
Panel data organization Panel index variables Confirm dataset structure

() Stacked time series || Unit or group index variable ; B | Panel data (stacked time series)
E 6 cross-sectional units observed over 15 periods
Time indexvanable |t B

() Stacked cross sections

) (|

H Forward ‘

Help Back \ LCancel ] [ Back ‘ [ Forward ‘ I Cancel ] ’ Back ‘ [ Apply




Analyza panelovych déat v programe Gretl

Najjednoduchsi pripad, ktorym gpojeny regresny modelpool), predstavuje naivny
pristup, v ktorom sa predpoklada, ze absoldtlen aj vSetky parametre pri vysiejicich
premennych su pre vSetky prierezové jednotky rogn8ipojeny model ma vSeobecny tvar:

Y1 X, u,

¥2 _ X.z U.z =a+Xp+u.

Y. X u

Odhad spojeného regresného modelu v programe @retpripade Struktdry udajov
typu panelové data analdgiou ¢bjného odhadu linearneho modelu v inych typoch awdaj

pomocou ponukylodel/Ordinary_Least_Squares

Obrazoks: Odhad parametrov spojeného regresného modelu

2 = — — Sl = = ———m
LB = S [ g specry mocel NN, o =it
File Tools Data View Add Sample Nariable Model Help ] ols f
_paneIData.xIs i | Ordinary Least Squares...
ID# 4 Variable name 4 Descriptive label | Instrumental variables 3 1 | | Dependent variable
0 const auto-generated constant | Other linear models » =
1 i | Nenlinear models 3 ﬂ 1 l_—_TC
2t il SEries L4 —
I il [ Set as default
3 TC | Panel 3
| P » :
10 Eubfm Emmat_m Independent variables
| 6 Ky | GMM..
7 e =log of TC | Simultaneous equations..,
(K& =logof Q
9 IP = log of P
| LP
[] Robust standard errors | Configure
Panel: Full range 1:01 - 6:15
BROMsBEL 2 8B [ | [ ger | [ gonca ||

Po vd’be zavislej a nezavislych premennych ziskame odphagného modelyp(©ol).

Obrazok6: Vysledny spojeny regresny model

‘II'
File Edit Tests Save Graphs Analysis® LaTeX

|| Model 1: Pooled 0LS, using 90 observations
Included & cross-—sectional units
Time-series length = 135
Dependent variable: 1 TIC

coefficient =ztd. error t—ratio p—-value

9,51692 0,229245 41,51 ,132-058 #*==
0,882739 0,0132545 66,60 ,79e-076 **=
0,453377 0,0203042 22,36 ,362-037 #*=

-1,62751 0,345302 —4,713 ,31e-06 ==

Mean dependent var 13,36561 5.D. dependent var 1,131971
Sum squared resid 1,335442 5.E. of regression 0,124613
R—sguared 0,988230 Adjusted R-squared 0,987881
F{3, 8&) 24149,341 P-walue (F}) 6,592-83
Log-likelihood 81,77016 Akaike criterion —-115,5403
Schwarz criterion -105,5411 Hamnan—{uinn —111,5080
rho 0,900014 Durbin-Watson 0,154491



Model s fixnymi efektmi (FEM) na rozdiel od spojeného regresného modelu

predpoklada r6znorodtgrierezovych jednotiek v absolutnyélenoch. Model FEM ma tvar:

Y. i 0 - Of|la | | X, u,

¥2 0 | O 0:'2 + X:z B+ U:2 =Da+Xp+u.

Y, 0 0 - ifla,| | X, u,
Vidime, Ze v modeli predstavujliste maticed umelé premenné 7 D), ktoré nadobudaju
hodnotud; = 1 prei-ta prierezovu jednotku, a hodnotlx = O pre vSetky ostatné prierezové
jednotky. Odhad v programe Gretl spustimé&bau Model/Panel/Fixed_or_random_effects

a zaskrtnutim viby Fixed effectgri Specifikacii modelu (na obrazku 7).

Obrazok7: Odhad parametrov modelu FEM

G = =T 7 — ==h
Elle Tools Data View Add Sample Varisble Model Help - | Panab il
panelDataxs ™ Ordinary Least Squares... e Dependent variable
1D # 1 Variable name 4 Descriptive label Instrurnental variables L3 : iTc
0 const auto-generated constant Other linear models 8 * =i
1 i Monlinear models L4 Tc [7] Set as default
' g i i Time series ¥ l Q 1
3 FE Fixed or random effects... | Panel L P Inqependent variables
4 Q Weighted least squares... Robust estimation L4 Ky C-‘u/‘ const
5 P Between model... Maximum likelihood... | TC LQ
6 KV | Dynamic panel model... GMM... (Ko} | 1P
T T S Panel IV model Simultaneous equations... P | KV
3 10 =logef Q
9 IP =logof P [T] Robust standard errors | Configure
[T Include time dummies
i @ Fixed effects
) Random effects
lags... ‘
Panel: Full range 1:01 - 6:15 =
e T BEH|I & aB= w [ Help | ’ Clear | I LCancel l [ oK ‘

Vysledkom je odhadnuty model FEM na obrazku 8. Bfé&dnotlivych prierezovych
jednotiek sa daju ziskako nova premenrghat2 cez ponukibave/Per-unit_constants

Obrazok8: Vysledny model FEM a postup pre ziskanie vyfisoych efektov

| B4 gret: model 2 I - e [oi=h el | | B gret: model 2
File Edit Tests Save Graphs Analysis LsTex File Edit Tests Save Graphs Analysis LaTex -
. e <
Model 2: Fixed-effects, using 30 cbservations Model 2: Fixe Eitted values £ grett vanable attributes :w
Included 6 cross-sectional units Included & cx Residuals k
Time-seriss length = 15 Time-series J Squared residuals MName of variable: | ahat3|
iable: Dependent vay
Dependent wariable: 1 _TC 35} | Per-unit constants
| Description:
- . Error sum of squares
coefficient std. error t-ratio p-value
——————————— Standard error of the regrel | | per-unit constants from model 2 |
const 9,71353 0,229641 42,30 5,478-057 **= const R-squared || :
1q 0,919285 0,0298901 30,76 1,952-046 *** 109 T*R-squared
1P 0,417492 0,0151931 27,47 B,372-043 =*= %P Log likelihood ‘ L
KV -1,07040 0,201630 -5,307 9 508707 e -
2 4t % =l Akaike Infermation Criterics .
Mean dependent var  13,36561  S.D. dependsnt var  1,131871 Mean depender;  BayesiznInformation Criterion var  1,131871
Sum sguared resid 0,282622 5.E. of regression 0,060105 Sum sgquared I Hannan-Quinn Information Criterion sion 0,060105
R-sguared 0,987434  Adjusted R-sguared 0,957181 R-squared ared 0,987181
s & = T8, 81 Define new variable... -
F({g8, 81) 3835,79¢6 P-value (F) 1,5e-101 (8, 81) L 1,5e-101
Log-likelihood 130,0862 Akaike criterion -242,1725 Log-likelihood 130,0862 Bkaike criterion —242,1725
Schwarz criterion  -219,6742 Hannan-Quinn -233,0999 Schwarz criterion -218,6742 Hannan-Quinn —-233,0393
rho 0,600626 Durbin-Watson 0, 688054 rho 0,800626 Durbin-Watson 0,688054
Test for differing group intercepts — Teat for differing group intercepts —
Null hypothesis: The groups have a common intercept Null hvpothesis: The groups have a common intercept
Test statistic: F(5, 81) = 57,7321 Test statistic: F(5, 81) = 57,7321
with p-value = P(F(5, 81) > 57,7321) = 2,80693e-025 with p-value = P(F(5, B1) > 57,7321) = 2Z,B0693e-025




Testovanie vyznamnosti parametgwobytajne nema viky vyznam. Preto Gretl tito
hodnotu ani neposkytuje. Rozdieltioredzi jednotlivymi prierezovymi jednotkami sa tgst
pomocouF-testu porovnavajuceho modeEM a modelpool. Testovacia Statistika zobrazena

pod odhadom rovnice akieest for differing group interceptsa tvar:

(RS- Rss,)/( 0
RSSw/( NF k R

aporovnavame ju s tatkovou hodnotou F(n-1,nT-k-1 na zvolenej hladine

vyznamnostiz. Ak je hodnota Statistiky &ia ako tablkova hodnota, zamietame nulovu

hypotézu, Ze prierezové jednotky maju rovnaké albsetieny.

Kvoli umelym premennym sa tentaodel zvykne nazyvé aj LSDV (Least Squares
Dummy Variable) a takto ho mézeme po vytvoramhelych premennych pre kazdu
prierezovl jednotku odhadtdV programe Gretl sa vytvoria v ponuReld/Unit_dummies-
obrazok 9 Yavo. Model méZzeme odhadhéako regresny model bez konStanty, alebo sa zvoli
jedna prierezova jednotka za zakladnu skupinu (kiagk tretia), ktorej hodnotu v modeli

LSDV bude predstavovaabsolutnylen a vyuzijeme lem — 1 umelych premennych:

Y, 0 -+ Ol|la,—qa, X, u,
i - Of|la,—-a X u .
y= yf =a,+| . L | LB L=t Dl + XBtu.
Y, 0 - if|la,—a X, u,

V modeli maticaD; predstavuje maticlD bez prvého $dca a vektora je n-1
prvkovy vektor diferencujucich absolutnyatienov vz’ahujucich sa na absolutnglen
zékladnej skupiny.

Obrazok9: Vysledny model LSDV 8 — 1 umelymi premennymi (beiu_3) — vpravo
e = ]

File Edit Tests Save Graphs Analysis LaTex
Model 3: Pooled OLS, using 90 observations
g M Included 6 cross—-sectional units
CEERE e e
) ) Dependent wvariable: 1 TC
Eile Tools Data ¥iew Add Sample Variable Model Help =
panelData.xls * | Logs of selected variables coefficient  std. error t-ratic p-value ||
ID# 4 Variable name 4 Dy Squares of selected variables bl
o G | L o] bl const 9,48702 D,224858 42,22 6,36e-057 #*#
=an i [ L s G 1qQ 0,919285 0, 0298901 30,76 1,550-046 **=
| I First differences of selected variables 1:1: 0,417492 0,0151991 27,47 8,372-043 === |[I
2 0t Log differences of selected variables KV -1,07040 0,201690 -5,307 9,508-07 #R#
' 3 TC Seasonal differences of selected varizbles du 1 0,208821 0,0427956 4,881 5,20e-08 ===
4 Q du_2 0,167685 0,0370515 4,526 2,04e-05 www
Index variable du_4 0,393477 0,0293572 13;13 9,09e-022 #***
I s » Sinetind du 5 0,232876  0,0457044 5,087 Z,218-06 #w=
6 Kv du & 0,295983 0,0500230 5,917 TpS3cHg: W
7 = Random variable...
8 K] ! — Mean dependent war 13,36561 5.D. dependent wvar 1,131971
- Periodic dummies Sum squared resid 0,292622 S.E. of regression  0,060105
9 P 3 Unit dummies R-squared 0,997434  Adjusted R-sguared 0,937181
10 ahat2 P{  Time dummies F(g, 81) 3935,796  P-value (F) 1,5e-101
Dimirics For selecied diserate vanables Log-likelihood 130,0862 Akaike criterion —-242,1725
- Schwarz criterion -219,6742 Hannan-Quinn -233,09393
e A | Define new variable... rho 0,600626 Durbin-Watson 0,688054
O Pl - | Wi |
= Define matrix..,
ke — 2




V modeli s fixnymi efektmi sa odliSn6anedzi prierezovymi jednotkami uvazovala
ako posun regresnej funkcie. Ak individuélne vplypdsobiace na prierezové jednotky nie su
korelované s vysvitjucimi premennymi celého panelu, tak by bolo vhejdie modelova
jednotlivé absolutnéleny pre prierezové udaje ako ndhodne rozdelené.

Model s ndhodnymi efektmi(REM) ma tvar:
Ye S+t Bxt B x tETY =at [t B % TV,
kde spojenim nahodnej zlozky konkrétneho pozoraarprierezovej jednotke; a nahodnej
zlozky Specifickej pre prierezovi jednotkg dostavame zloZzenl nahodni zloZky
Absolatny¢len a predstavuje v modeli priemer prierezovych absgiciintlenov a ndhodna
zloZzka Specificka pre prierezovl jednotku je natmdmdchylkou od tohto priemeru. Pri

odhade v programe Gretl cez ponukodel/Panel/Fixed_or_random_effecimSkrtneme

vol'bu Random effectga obrazku 10).

Obrazok10: Odhad parametrov modelu REM

Ao | rli=Hmie | (et sty mocel | —
File Tools Data View Add Sample Variable Model Help |¥| Parielrodal
|Dataxls = i — !
panelDa ax.s - Ordinary Leasthuares v = Dependent variable
ID# 4 Variable name 4 Descriptive label Instrumental variables 14 Sl—————
0 const auto-generated constant Other linear models ¢ ; | Q ‘ LTC
. t | e o
I ?onllnearmodels L - |E(| [ Set as defautt
[ 2 1 | Time series ¥
I 3 e Fixed or random effects... | Panel i E Independent variables
4 Q Weighted least squares... Robust estimation d | (E = const Il
5 P Between model... Maximum likelihood... (| e | B .Q [
6 KV Dynamic panel model... GMM... U I_Q P U
i 1C Panel IV model Simultaneous equations.., E - @ Kv |
; ; i -2 I
3 1.Q =logof Q i
| 9 |P = log of P Robust standard errors | Configure L
; I ] Include time dummies
I = Fixed effects
| il
I L
H Panel: Full range 1:01 - 6:15 I
IBROE~EHL ¢ aB I [ bep || cewr ][ ganea |[ ox |
A= — =

Vysledkom je odhadnuty model REM na obrazku 11vblidbu medzi modelmFEM
aREMsa vyuzivaHausmanov tesEpecifikacie, ktorého testovacia Statistika jeraabna pod
odhadom modelu na konci vypisu. Nulova hypotézadgoklada, Ze odhady parametrov
zovSeobecnenej metddy najmensich Stvorcov v m&lEEM a metdédy najmenSich Stvorcov
v modeli FEM su konzistentné, a tym odhad metédajmansich Stvorcov nie je efektivny.
V alternativnej hypotéze je len metdéda najmensSigbréov konzistentna. Ak je hodnota
Statistiky H >y%, tak moZeme zamietriunulovi hypotézu o konzistentnosti oboch
estimatorov a vhodnej$i je modEEM. Ak je hodnota StatistikyH < y%, tak nemodZeme
zamietnd nulovu hypotézu a odpatéanym bude moddREM



Obrazokl1: Vysledny odhad modelu REM s Hausmanovym testom

r =3 b |
Ao o R

File Edit Tests Save Graphs

Model 4: Random-effects

Time-series length = 15
Dependent wvariable: 1 TC

Analysis

(GLS), u=sing 90 observations
Included & cross—sectional units

LaTeX

Breusch-Pagan test —
Variance of the unit-specific error = 0

= 334,85 r
f
|

Null hypothesis:
Asymptotic test statistic
with p-value = 8,44102e-0

Hausman test -
Null hypothesis:
Asymptotic test statistic
with p-value = 0,317735

theta used for gquasi-demeaning = D,876685

: Chi-sguare (1}

75

coefficient std. error t-ratio p-value
const 9,62791 0,210164 45,81 3,4908-062 *w*
19 0,306681 0,0256249 35,38 4,95e-053 ***
1P 0,422778 0,01490248 30,15 1y TIE-DAT
RV -1,06450 Q,200070 -5,321 B,10e-07 *w#*
Mean dependent war 13,36561 5.0. dependent wvar 1,131971
Sum squared resid 1,495397 5.E. of regression 0,131105
Log-likelihood S56,67935 BAkaike criterion -1D05,3587
Schwarz criterion —05,35045 Hannman-{minn -101,32864 ”
'Within' wariance = 0,00361282
'Between' wariance = 0,0158381

GLS estimaces are consistent
: Chi-square (3)

=3,52343

Ak nechceme odhadovaSetky modely, ale stanam komplexna sprava, tak priamo

v okne spojeného modehwol sa da ceZests/Panel_diagnosti@aska vypis na obrazku 12.

Obrazok12: Diagnosticka komplexna sprava (na obrazkdetena kvéli rozsiahlosti)

gFa8R
Diagnostics: assuming a balanced panel with 6 cross-sectional units
observed over 15 periods

Fixed effects estimator
allows for differing intercepts by cross-sectional unit
slope standard errors in parentheses, p-values in brackets

const: 39,7135 (0,22264) 10,00000]
19: 0,91828 (0,02389) 10,00000]
1p: 0,41748 (0,015193) 10,00000]

XV: -1,0704 (0,20169) 10,00000]

6 group means were subtracted from the data

Residual variance: 0,292622/(80 - 9) = 0,00361262

Joint significance of differing group means:

F{5, 81) = 57,7321 with p-value 2,806932-025

{A low p—value counts against the null hypothesis that the pooled OLS model
is adequate, in favor of the fixed effects alternative.)

Means of pooled CLS residuals for cross—-sectional units:

unit 1: 0,068869
unit 2: -0,013878
unit 3: -0,19422
unit 4: 0,15273
unit  5: -0,021583
unit 6: 0,0080806

m
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Breusch-Pagan test statistic:
LM = 334,85 with p-value = prob(chi-square(l) > 334,85) = 8,44102e-075

(A low p-value counts against the null hypothesis that the pooled OLS model
is adequate, in favor of the random effects alternative.)

Variance estimators:
between = 0,0158381
within = 0,00361262
theta used for gquasi-demeaning = 0,276685

Random effects estimator
allows for a unit-specific component to the error term
(standard errors in parentheses, p-values in brackets)

const: a,6279 (0,21018) [0,00000]
10 0, 90662 (0,025625) [9,00000]
1E: 0,42278 (0,014025) [0,00000]

EV: ~1,0645 (0,20007) [8,00000]

Hausman test statistic:

H = 3,52343 with p-value = prob(chi-square(3) > 3,52343) = 0,317735

(A low p-value counts against the null hypothesis that the random effects
model is consistent, in favor of the fixed effects model.)

n
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