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Abstract

To identify the factors influencing tourism demand by visitors to Turkey from (15) selected countries
during the period (2003-2021), a regression of tourism demand (Y) was conducted, represented by the
number of tourists arriving in Turkey, as a dependent variable on (9) explanatory variables influencing
Turkish tourism demand using panel data. Three static models were used for regression analysis: the
pooled OLS regression model, the fixed effects model and the random effects model. The study used
special statistical tests to select the best-estimated model, the (RE) model. The chosen model was
subjected to the usual criteria of economic, statistical, and econometric theory to analyze and evaluate
the obtained results. It was found that each of the following variables: the percentage of internet users,
the growth rate of per capita GDP, trade openness, and the relative prices of tourism in competing
tourist countries to Turkey, had a positive impact on demand for Turkish tourism. The results also
showed that each of the following variables: the relative prices of tourism in Turkey, and two dummy
variables representing the spread of the coronavirus pandemic in 2020 and the military coup in Turkey
in 2016, travel costs, and the real exchange rate, hurt demand for Turkish tourism. Overall, the
estimation results are consistent with the theoretical criteria and prior expectations of the study.
Regarding statistical tests, it was found that some of the explanatory variables individually had no
significant impact on tourism demand for the study sample. However, the F test showed that the
explanatory variables together had a significant impact on tourism demand. The estimated model was
subjected to traditional standard criteria, such as the VIF test for multicollinearity, which showed that
this problem did not exist.

Keywords: Tourism Demand (TD), Panel Data (pd), Integrated regression model (PR), Fixed
effects model (FE) and Random effects model (RE).
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(Lagrange LM-) ;Las] plasuiu)] o3 did « (RE) dlgiuadl Lglll g (PR) ezl syl
s oo Q@ Loyaiun (S (2) Jourl @ doyde HlusYl sl ol &> ¢ Breuch- Pagan test)

(RE)s (PR) A3sai o Aaliall (Breuch- Pagan (Lagrange LM-test)) Juid) g :(2)d ssa

Null(no rand Effect) Alternatve Cross-section Time Both
Breusch-Pagan 957.9905 4.015407 962.0059
Prob (0.0000) (0.0451) (0.0000)

Eviews-12 gl altiiuly g (5) Gala 2 da el Al jall ity e alaie ¥l Jgaal) dlae) o : juaal)
T39adl 2 (PR) 3905 0L S5 I pdall duyd Jgid (3o oS3 Y (LM sl 5 e Toloe
oL JWLy «0.05 (o J.'éT)Lp.&;!\ 13g) dd e dewddl OY ¢yl Aoyl s cdde JuadV
oo A8l aa) (PR) (auezedl Hldssdl z3 g0l (o Juadl 4 (RE) &l gtunll ol LI 23 g0l
9 (RE) &l giuadl oLl 723 03l 723 g3l oy dlislaadl (o530 Lol L dSlade g d-bewd ! (fe Cllall
J9dz § dzyde Dbyl zsls Ol G <Hausman Hlas pluseiw] @3 148 «(FE) 4ol sl
obal § b yatune (2 LS ¢(3)
(RE) 5 (FE) (2dsa i Aaliall Hausman glesgd JLid) il 3(3) Jg>
Correlated Random Effects - Hausman Test Test cross-section random effects
Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.
Cross-section random 8.257655 9 0.5084
EViews-12 gk alaiiuly g (6) Gale (o2 da jaal) dail jal) by Ao Slaio ¥l J gaad) dlae) ol : juaal)
(8.257) AWl drguumall % dasd OY ¢(FE) gl (ro Jus2dl (RE) zd903l 0L ¢(3) Jguzedl oo o
duiyd Jgud oy ke (16.919) AW (9) Loyodll lryng %5 (Sgine S yiunna a9t sl cyo S
DLzl Lol AslasYl whlasYl elz] day L (FE) g39eil e Juadl (RE) g3g031 0L ABL1 (HO) poial!
i «(RE) &gl ol 3Ll 73503 529 8y tall AN ASSbadl Z3laidl ro (0 g3 503 Jsadl
d,laill pulaedl (dezlo Lebdod eiwy L(4) Jgdaddl 3 Aoy (2 LS czdgaid! 13 pads zslis (ol yai)]
Aoldllg dslasYl ulasll e ad il Ol g8t J) LoYL cduakially
LS5 ) cpdl gl 3 jida A 93 (15) 2 dalaadd) o Gullal) cilaaaal 3 jakal) (RE) Al giad) <l i) ¢ 3 gad il 1(4) Jgaa
(2021 -2003) 334l &

Variables | Coefficient tre thes Lwper VIF Statistics
Constant 27456.46 0.094620 0.126362 0.129991 = R? = 0.388
IN 19455.18 7.788922 9.380660 3.496290 2.307 R%2=0.368
GWPPP 887746.5 1.051416 1.588368 0.969949 1.691 F=19.451
PTSQ -22166.56 -0.260823 -0.302779 -0.155956 1.187 D.W =0.22
TO2 519.7265 2.609495 2.757253 1.344711 1.235
PCOMP 703.4600 0.991694 1.659391 0.969569 1.455
DVCOV -832493.2 -5.138611 -6.227850 -3.346893 1.408
DVMC -407142.3 -2.837064 | -6.026131 -1.588591 1.044
TC -0.682090 -1.428553 -2.776097 -1.048994 1.239
RERALL -34651.65 -1.336667 -1.276612 -0.804689 1.677

. (3) «(9) «(8) «(7) 3™all (B Ay jaal) il glaal) o SlaicWl Jgaad) G 5 Al 2 juuaal)

%) (RE) g2t by 4 sundl) t Aa ¢
White cross- section (period cluster) 4kl (8 5 dipasll 4y Ll
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Whiteperiod &kl sy dipasl dojlasdl slasVl e slateYb gusall £ dad 1 8] per
(cross- section cluster)

Lde sl ZAL) pwald : LI

3 zdgad Juadl 0l cypbl cdlslaal] dampinll sVl LS Of ley A M8 ol atf 1
w9 (FE) 9 (PR) 3 cnzrd gl gL pandt) (£10 Y dide (RE) ddlgdundl lSU1 73 9.0
> (RE) z355 98 sLizeall z3gaill plale ;53 LS. (RE) 929 Hliseall 73901l Judmill s
93 15 (£9) 922! plaiall Clusgy dolslly AWl 48l g-duadl ol SLAI (ol yatus] 3t
(5) Joaadl & Ayt (b LS o(@;) -(dush b Agaiis

(2021 -2003)33al) YA Al jally A gadiall (C.5) il g3 Aualdl) il gdial) il p5la):(5) J g

Cross-Section Country Effect
1 Austria -822818.0
2 Azerbaijan -440022.6
3 Belgium -793077.9
4 Bulgaria 571536.1
5 China -908105.4
6 France -377426.8
7 Germany 2399079.
8 Georgia 465973.5
9 Iran 383496.2
10 Russia 1646090.
11 Sweden -1159658.
12 Saudia -736298.2
13 Ukraine -68411.30
14 UK 443664.0
15 USA -604021.0

Eviews gl alidiulyg (RE) glgadl i gl o slaie Yl Jgaal) dlae) a8 1 juaal)

A gaiuall (15) Jgl) &bl 481 gaaadl LSl Jiad (319 coldl ldial) 8ydiall eudll of (5) J9dz crw
BHLaYly ezl o 0 53 ] Ags (e dilises (@) dushylly

odd 0L dule dwhulb A gainadl Joudl (aslase duolsdl 48lg sl GBI (uSas GladusYl ol
Sl (o, 28 Ledde slaxel Bypir e cold) Hladedl paas) Lpde Juamioll gbal Jazs @ BMsy!
Awdd S . (Studenmund & Johnson,2017:192-209 ) 9 (49:1998¢ g4>xx) zlusiwdly
B all coldl jluiadl 0L ¢(RE) g3 sl 929 uiell 739030 coldl Hlatall Lol gLl
g 3¢ duhlb Ageadiadl J9 b dolsdl &8l gl Ll plal Jawgiell Jieo (27456.46)
Ol el Mo . Ll Jawwgiall oy Lolyes] (15) J9l) 8ydaall Al juolaell Jied
dlw dad (29 (-412566.14) ST (27456.46 + 440022-) Lo coldl jludell dasd il
CluizY (£ Y (Jgll dutd Al 108 . (plaie s ST d) Gud dlad) e Cllall @ze)
) ) ol yluia)l sy
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el G yaadl O3 e _iles SKio 535 Mg esggl Ol &5yl dobudl 89,001 L6
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Al e Cdlall § el WU uasadl 1y 0L adgie 0SS :(TO2) )laed! L)l -
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A8Ye b cdnallal 8yl (§ gl WG Ll daladl d-beadd O ST e liio dulaally cdund ]
sl 8)lntlls sLardYl s v Jabirall Sl (uSiad do-bewd! e dlall ao 5yl Zliasyl
sy ($LaidYl el 83b) I ($352 OF oSy (Gylatll iy O T ALl e Cllall o9
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.(Takele,2019) dulys
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2o Ll bl gie dompiid! 04 0] .(2020-=k) (Demir 2010 ), (Blake&Jimenez,2007)
dodz 9l dadad dudliall lodsdly adaad) lasel psys Lodind . dpslasdY) doydail) A0 991 (5ol
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bl o Gl 018 cdode dmS (29«90 (15) J Ayl doa) dx Ll e bl
LA Gt A gl e Fsliaad ] U o danaidall 3yl gSUlg o ed1 5Lad) ol dclua
Qlgodly ddgudl Olysadl 3 sl uad o wdl Jodiss Joudl (e dodadl B ¢ ywg pdl
BaLdlg duslad! SLYI 3] ) (63T Lo ¢ ouddY1 9T (U1l S (e 619w ccilyUnally
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L,a.:\y}aj cAu>lw 4.@>35<L@.‘>3)\ Lg a8l e iy Lewo cd.nﬁ" pis oy I8 (Ls‘)w‘ u}LQJ)j\
Al BlasT sgtin al B0 8 e 20,0 OF (xS e @9l dsbewdl @ W 8y 500 e
13928 do gSoell (325 U89 ¢(§, Sl LMY Ol (§ dusledl luobead] pi5 uBg .o yla o
e ) il (§ 55 Lo ol Egamgl) s il § it and of sl e 80>
AT ) ! Jaze 3] 0LadYI (§ LS ) 282 48 (§,Suadl OIEYI 0 J] LYY
Aobed! e )l § Wl 350 JWlig ceilol mlad) 2ok

eIl lany lasd . bl Cllall (e it il 3akS glasy) Of ple JSao 1 (TC) ) Zak5 -
P8 LS).>-)’L)_9\ ol e Cdlally yawdl A5 dwSe A8Me 3929 (sl ol dlyldbs
Lyl e d8dIgne daedtid] 0dd O] Bblee s ddoyay (plwd) cdball oo Tl 52 01 25585
i e Aol dayalb A3l ol ALl luehll (o Jodadl 559 3laielly dsLazs!
d=cll J) (Jong, et al -2020) s (Kosnan , et al -2012) ¢y S byl (@l coluhll cJball
o d8e ln 45b Jgd)l (Sand el e Clall § ol 460 el wsll (o g L
Sl ) bl yo zall Jnos ¢ BT il 285 0955 Lodkind cdibeadl e llally yiud] 2085
lodiie ¢Sl (e g enlgzrgll Gl (§ dxbudl e Clall (yo iy Las cBpdr Olgzrg BLaSiwlg
J 6352 Lew Al J3T lgarg Hlis) of sl JuddS J) ploand! Jaon dndiyo phad) 285 0983
dol ol 4SS s 13 . ddaab yaw S e @l Ol gl § dsbud! e Cdlall olasd)
a5 § bl 1193 anll 8 JUIL yiad) L3 35| is jlas) @ 3555 @) Ayl Jalga)
) - Olgzgll 3 dbudl e Cdlall (S e

e bl § led T80 aJ Db gie S LS (RERALL) gt Coy—all paw Jdas -
ol (olass] J] 6385 Qpall yaw § 8L T 0L LalasdYl &,bail 0485 Lo 1o gdliw|
oo (el 7 lewd) %J\S‘ L ol O350 La.sufo Qpall prw 0550 lodis L§‘ (!
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Oond 3] el i () e) dond Cnssd HlaeYl L dsleiel dsY Ljlaell clasYl fias)
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o BLEY e ol lia 01 ) o Las ¢(5) e J31 909 ¢(7) 3oxbo 39 (4) Jodd! § el
Ladg Lpde Juameiadl bl s d8s (e Ww 35 dopa) §y5has Sin Y dud il Ol piiel|
DY g Lol Lcld)l azlyll 453,
Sl Z3 90 g0 Hliswall Z350391 0F ey :(Heteroscedasticity) ouladl il pus L) -
I jpuail) (ML) edae¥ oYl disyb aldsi] (p disyall laws (Su] OF Lasg ¢(RE) 461 gl
Unsdl u> 0ud) (! il pue A e Amlang Hlas] ) darbony G Hudell z3 50391 0L
Olasyall dis o ST (ML) disybo 0483 €39 ¢(disturbance) 1l dl of (error  term)
439 .(Zulfikar,2018:201) 5 (218: 2015¢3lxgs) Alinall (Ae 5285 (GLS) donrall (§yiuall
G ddie Wgihdde O dle ¢(GLS) ddybo pusciud (RE) Ayl cols Lo 5L (Greene) ,S3
.(Greene,2020:461) (Cross- Section) wld>g pe Uasdl u> (pld @8 caalis] Olg
L a3 (Wooldrige-Drucker) ylasy Lasq : Autocorrelation Al LLSI Hlas -
(RE) z3 9ol [EHAT(-1)] (residual) §ls-d) diksciadl ol 0L (6) Jgdr (3 Ayl sl
bolely BLd] (s g nsieS Ldso] o5 Ladiie «(Y) el dasd (§ Somn U HLiseall ydiell
G Les ¢(25) Jlg> [EHAT(-1)] sl Jolaed Ggaummall (1) dad iy Cx .3 g0l a3
Al §loal 0 Sluss] elyzr] @3 Lodie Sl yall z3 g0idd J 991 damyll (e (313 bS] 39290
Sgian U dalsciall oxall 0L Lol cns [EHAT(-1)] 8asg 8 e daksiell Wi plas e (EHAT,)
ST e(LM) sl 355 .(7) 5 (6) clgandl § Bldl odo ok LS .(EHAT,) &
Aoyl (e (I BLEYT ACius (o (3l ydiadl (RE) 35031 O s «(Wooldrige-Drucker)
B cormand! cpladl puds) s 3y slsca] J) sg2lb €3y cdadlaadl ¢ro do Y ¢ JsY!
G535 Y Axlaall 0L lake L donus il Ol piiall lalaad ezl §)laall Uasdl e Jgual
(t) @ @ AU JUIL Olakaol) dylandl sUasYI @8 (§ Jadd 1355 Lails cydball olakaoll o
Oladaa)l G & guuseal!
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o Lladial) dad gill c piiall aas oo (YY) Aabwd) o qathal) Fiaal) caulil) piiadl jlasd) o) o) il (6)Js>
(2021 - 2003) 8aall Y4 A jal) Al (EHATE-1) Adibuad) 3,380 5,384 (residuals) (s 4ad g ssial) 73]

Dependent Variable: Y
Method: Panel Least Squares
Date: 03/19/24 Time: 00:46
Sample (adjusted): 2004 2021
Periods included: 18
Cross-sections included: 15
Total panel (balanced) observations: 270
Variable Coefficient Std. Error t-Statistic Prob.
C 33332.99 159492.0 0.208995 0.8346
IN 20874.28 1585.767 13.16353 0.0000
GWPPP 1895.273 777614.7 0.002437 0.9981
PTSQ 45660.98 75991.61 0.600869 0.5485
TO2 785.5351 90.84407 8.647071 0.0000
PCOMP 1517.874 2295.785 0.661157 0.5091
DVCOV -1195883. 158681.0 -7.536395 0.0000
DVMC -522934.2 136505.7 -3.830860 0.0002
TC -1.152372 0.225186 -5.117420 0.0000
RERALL -59774.19 22603.92 -2.644417 0.0087
EHAT(-1) 0.853648 0.033297 25.63706 0.0000
R-squared 0.856700 Mean dependent var 1266592.
Adjusted R-squared 0.851168 S.D. dependent var 1296071.
S.E. of regression 500008.5 Akaike info criterion 29.12253
Sum squared resid 6.48E+13 Schwarz criterion 29.26913
Log likelihood -3920.541 Hannan-Quinn criter. 29.18139
F-statistic 154.8403 Durbin-Watson stat 2.368961
Prob(F-statistic) 0.000000 |

Eviews-12 gl aladialy g 4 oY) clilnd) o alaic Wl JLEaY) o) jal g, dlas) &l ;)
(EHATE yAdal) 5 8l ) 39aB 5 )8l (residuals) (s o) dady Siaal) (i) jadiall Jlaad) o) ja) @il (7) dsss
(2021 - 2003) 33al) DA Al 4l Al (EHATE-1) A&l 3 38U 3 4184 (residuals) (B sl 4ad te

Dependent Variable: EHAT

Method: Panel Least Squares

Date: 03/19/24 Time: 00:51

Sample (adjusted): 2004 2021

Periods included: 18

Cross-sections included: 15

Total panel (balanced) observations: 270

Coefficie
Variable nt Std. Error t-Statistic Prob.
C -7583.4 30994.57 -0.244669 0.8069
EHAT(-1) 0.90078 0.028312 31.81639 0.0000
R-squared 0.790671 Mean dependent var 4488.513
Adjusted R-squared 0.789890 S.D. dependent var 1110994.
S.E. of regression 509254.6 Akaike info criterion 29.12666
Sum squared resid 6.95E+13 Schwarz criterion 29.15332
Log likelihood -3930.100 Hannan-Quinn criter. 29.13737
F-statistic 1012.283 Durbin-Watson stat 2.382291
Eviews-12 gualios alsiiulys 4 %) cliball o eVl S8 61 als, ) a3 2 uadl
Ol gt g Colam LCiu Y |
Ol lidw! ue ] Juo gl @ Lgld=xig dulydl Lgd) cduo s (&I @LMJ\ Je 2l :QL?LL.«.M"” H{B']
-100a1 (3 Aoy Lgea]

20 Byl L gl ol piiall Molas (35195 Lo daiio ple S lgake Juaeiall gliadl O L -1
oda 0L Jgdll e (diludl oluahll g5 aeg ) Al L3 gl larells doyaul (53l
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Pooled OLS Regression z3sail gilii (1) G@ale

Dependent Variable: Y

Method: Panel Least Squares
Date: 03/09/24 Time: 01:48
Sample: 2003 2021
Periods included: 19

Cross-sections included: 15

Total panel (balanced) observations: 285

Variable Coefficient Std. Error t-Statistic Prob.

© -138257.9 258057.0 -0.535765 0.5926

IN 24310.20 2844.266 8.547090 0.0000

GWPPP 451906.2 1419566. 0.318341 0.7505

PTSO 73451.26 136530.3 0.537985 0.5910

TO2 1914.084 146.3680 13.07720 0.0000

PCOMP 238.3044 967.9627 0.246192 0.8057

DVCOV -968382.7 292270.7 -3.313307 0.0010

DVMC -696123.8 251835.9 -2.764196 0.0061

TC -3.645830 0.375023 -9.721605 0.0000

RERALL -75567.20 40850.14 -1.849864 0.0654
Root MSE 908779.9 R-squared 0.496751
Mean dependent var 1232723. Adjusted R-squared 0.480281
S.D. dependent var 1283307. S.E. of regression 925155.7
Akaike info criterion 30.34777 Sum squared resid 2.35E+14
Schwarz criterion 30.47593 Log likelihood -4314.557
Hannan-Quinn criter. 30.39914 F-statistic 30.16098
Durbin-Watson stat 0.353613 Prob(F-statistic) 0.000000

Fixed Effect gasall milii(2) @ala
Dependent Variable: Y
Method: Panel Least Squares
Date: 03/09/24 Time: 01:49
Sample: 2003 2021
Periods included: 19
Cross-sections included: 15
Total panel (balanced) observations: 285

Variable Coefficient Std. Error t-Statistic Prob.
© 33204.61 153293.0 0.216609 0.8287

IN 19600.13 2537.315 7.724752 0.0000
GWPPP 857210.1 845740.1 1.013562 0.3117
PTSQ -16159.28 85541.13 -0.188907 0.8503
TO2 377.4334 208.4183 1.810942 0.0713
PCOMP 658.5439 721.4433 0.912815 0.3622
DVCOV -830298.7 162218.1 -5.118411 0.0000
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-392572.0

DVMC 143910.3 -2.727894 0.0068
TC -0.416711 0.495079 -0.841704 0.4007
RERALL -35530.11 26104.29 -1.361083 0.1747
Effects Specification
Cross-section fixed (dummy variables)
Root MSE 479988.8 R-squared 0.859613
Mean dependent var 1232723. Adjusted R-squared 0.847241
S.D. dependent var 1283307. S.E. of regression 501572.0
Akaike info criterion 29.16933 Sum squared resid 6.57E+13
Schwarz criterion 29.47691 Log likelihood -4132.630
Hannan-Quinn criter. 29.29263 F-statistic 69.48444
Durbin-Watson stat 1.175208 Prob(F-statistic) 0.000000
Random Effects g3sail gilii(3 ) 3ala
Dependent Variable: Y |
Method: Panel EGLS (Cross-section random effects)
Date: 03/09/24 Time: 01:50
Sample: 2003 2021
Periods included: 19
Cross-sections included: 15
Total panel (balanced) observations: 285
Swamy and Arora estimator of component variances
Variable Coefficient Std. Error t-Statistic Prob.
C 27456.46 290176.6 0.094620 0.9247
IN 19455.18 2497.802 7.788922 0.0000
GWPPP 887746.5 844333.9 1.051416 0.2940
PTSQ -22166.56 84987.02 -0.260823 0.7944
TO2 519.7265 199.1675 2.609495 0.0096
PCOMP 703.4600 709.3519 0.991694 0.3222
DVCOV -832493.2 162007.4 -5.138611 0.0000
DVMC -407142.3 143508.4 -2.837064 0.0049
TC -0.682090 0.477469 -1.428553 0.1543
RERALL -34651.65 25923.93 -1.336667 0.1824
Effects Specification
S.D. Rho
Cross-section random 955408.0 0.7839
Idiosyncratic random 501572.0 0.2161
Weighted Statistics
Root MSE 494712.2 R-squared 0.388971
Mean dependent var 147402.9 Adjusted R-squared 0.368974
S.D. dependent var 633993.8 S.E. of regression 503626.7
Sum squared resid 6.98E+13 F-statistic 19.45118
Durbin-Watson stat 1.096253 Prob(F-statistic) 0.000000
Unweighted Statistics |
R-squared 0.270758 Mean dependent var 1232723.
Sum squared resid 3.41E+14 Durbin-Watson stat 0.224187
(FE) 3 (PR) o Aalial Fisher Jia) (4 ) @ala
Redundant Fixed Effects Tests
Equation: Untitled
Test cross-section fixed effects
Effects Test Statistic d.f. Prob.
Cross-section F 48.186567 (14,261) 0.0000
Cross-section Chi-square 363.853908 14 0.0000
Dependent Variable: Y
Method: Panel Least Squares
Date: 03/09/24 Time: 01:55
Sample: 2003 2021
Periods included: 19
Cross-sections included: 15
Total panel (balanced) observations: 285
Variable | Coefficient | Std.Error |  t-Statistic Prob.
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C -138257.9 258057.0 -0.535765 0.5926
IN 24310.20 2844.266 8.547090 0.0000
GWPPP 451906.2 1419566. 0.318341 0.7505
PTSQ 73451.26 136530.3 0.537985 0.5910
TO2 1914.084 146.3680 13.07720 0.0000
PCOMP 238.3044 967.9627 0.246192 0.8057
DVCOV -968382.7 292270.7 -3.313307 0.0010
DVMC -696123.8 251835.9 -2.764196 0.0061
TC -3.645830 0.375023 -9.721605 0.0000
RERALL -75567.20 40850.14 -1.849864 0.0654
Root MSE 908779.9 R-squared 0.496751
Mean dependent var 1232723. Adjusted R-squared 0.480281
S.D. dependent var 1283307. S.E. of regression 925155.7
Akaike info criterion 30.34777 Sum squared resid 2.35E+14
Schwarz criterion 30.47593 Log likelihood -4314.557
Hannan-Quinn criter. 30.39914 F-statistic 30.16098
Durbin-Watson stat 0.353613 Prob(F-statistic) 0.000000
(LM-test) (RE) s (PR) ¢ Alaldall Breusch-Pagan JLia)(5) Gala
Lagrange Multiplier Tests for Random Effects
Null hypotheses: No effects |
Alternative hypotheses: Two-sided (Breusch-Pagan) and one-sided
(all others) alternatives
Test Hypothesis
Cross-section Time Both
Breusch-Pagan 957.9905 4.015407 962.0059
(0.0000) (0.0451) (0.0000)
Honda 30.95142 -2.003848 20.46903
(0.0000) (0.9775) (0.0000)
King-Wu 30.95142 -2.003848 21.88814
(0.0000) (0.9775) (0.0000)
Standardized Honda 35.95954 -1.366752 20.04634
(0.0000) (0.9141) (0.0000)
Standardized King-Wu 35.95954 -1.366752 21.69668
(0.0000) (0.9141) (0.0000)
Gourieroux, et al. -- -- 957.9905
(0.0000)
(RE) s (FE) O Aaliall Hausman 43 (6) (gala
Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects
T Chi-Sq. .
est Summary Statistic Chi-Sq. d.f. Prob.
Cross-section random 8.257655 9 0.5084
Cross-section random effects test comparisons:
Variable Fixed Random | Var(Diff.) | Prob.
IN 19600.131416 19455.182601 198955.241969 0.7452
GWPPP 857210.141402 887746.547431 2376533404.822754 0.5311
PTSQ -16159.279197 -22166.560356 94490170.550504 0.5366
TO2 377.433440 519.726454 3770.505499 0.0205
PCOMP 658.543945 703.459987 17300.336365 0.7327
DVCOV -830298.650537 -832493.218138 68286079.163879 0.7906
DVMC -392571.976715 -407142.322104 115515511.528542 0.1752
TC -0.416711 -0.682090 0.017127 0.0426
RERALL -35530.114663 -34651.649404 9384027.443730 0.7743

Cross-section random effects test equation:

Dependent Variable: Y

Method: Panel Least Squares

Date: 03/09/24 Time: 01:25

Sample: 2003 2021

Periods included: 19
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Cross-sections included: 15
Total panel (balanced) observations: 285

Variable Coefficient Std. Error t-Statistic Prob.
C 33204.61 153293.0 0.216609 0.8287

IN 19600.13 2537.315 7.724752 0.0000
GWPPP 857210.1 845740.1 1.013562 0.3117
PTSQ -16159.28 85541.13 -0.188907 0.8503
TO2 377.4334 208.4183 1.810942 0.0713
PCOMP 658.5439 721.4433 0.912815 0.3622
DVCOV -830298.7 162218.1 -5.118411 0.0000
DVMC -392572.0 143910.3 -2.727894 0.0068
TC -0.416711 0.495079 -0.841704 0.4007
RERALL -35530.11 26104.29 -1.361083 0.1747

Effects Specification
Cross-section fixed (dummy variables)

Root MSE 479988.8 R-squared 0.859613
Mean dependent var 1232723. Adjusted R-squared 0.847241
S.D. dependent var 1283307. S.E. of regression 501572.0
Akaike info criterion 29.16933 Sum squared resid 6.57E+13

Schwarz criterion 29.47691 Log likelihood -4132.630
Hannan-Quinn criter. 29.29263 F-statistic 69.48444
Durbin-Watson stat 1.175208 Prob(F-statistic) 0.000000

(VIF) i34 o ey (Multicellularity) sasial) i) b Y galdd) SLEaY) &l (7) (@ala

Unstandardized Coefficients . Collinearity Statistics
Standardized
L B Std. Error GBI e £ Sig. Tolerance VIF
Beta
(Constant) -172327.801 258302.782 -.667 .505

IN 25106.366 2996.050 544 8.380 .000 433 433
GWPPP 759549.080 1453862.025 .029 522 .602 591 591
TO2 1892.507 144.366 .622 13.109 .000 .810 .810
pcomp 278.862 961.942 .015 .290 A72 .687 .687
DVMC -689692.820 250473.710 -.120 -2.754 .006 .958 .958
DVCOV -964298.867 290855.388 -.168 -3.315 .001 .710 710
TC -3.621 .373 -.462 -9.714 .000 .807 .807
rerall -56229.377 13644.267 -.228 -4.121 .000 .596 .596
PTSq .005 .005 .046 .984 .326 .842 .842

a. Dependent Variable: Y

 adaial) Cilaa g ¢ sURAY) 3 gasd Jal ) 3 sa st (White) 48 ks (robust) Asaal) 4y juaall sUad¥) qluda) (8) Gale
48, hall B8 g (Heteroscedasticity) cubill (wilad ade 393 5 2 (4l il (Cross-Section Dependency) (aadl

[ White cross-section (period cluster) ] : = slawall
Dependent Variable: Y [ [
Method: Panel EGLS (Cross-section random effects)
Date: 03/09/24 Time: 02:16
Sample: 2003 2021
Periods included: 19
Cross-sections included: 15
Total panel (balanced) observations: 285
Swamy and Arora estimator of component variances
White cross-section (period cluster) standard errors & covariance (d.f.
corrected)
WARNING: estimated coefficient covariance matrix is of reduced rank
Standard error and t-statistic probabilities adjusted for clustering

Variable Coefficient Std. Error t-Statistic Prob.
© 27456.46 217284.1 0.126362 0.9008
IN 19455.18 2073.967 9.380660 0.0000
GWPPP 887746.5 558904.8 1.588368 0.1296
PTSQ -22166.56 73210.37 -0.302779 0.7655
TO2 519.7265 188.4943 2.757253 0.0130
PCOMP 703.4600 423.9267 1.659391 0.1144
DVCOV -832493.2 133672.7 -6.227850 0.0000
DVMC -407142.3 67562.80 -6.026131 0.0000
TC -0.682090 0.245701 -2.776097 0.0125
RERALL -34651.65 27143.45 -1.276612 0.2180
Effects Specification
S.D. Rho
Cross-section random 955408.0 0.7839
Idiosyncratic random 501572.0 0.2161
Weighted Statistics
Root MSE 494712.2 R-squared 0.388971
Mean dependent var 147402.9 | Adjusted R-squared 0.368974
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e el il (Autocorrelation) 51 Bl Y 2 s s (White) 48 ks (robust) disasd) dy jbeal) sUsi¥) ciludal (9) Gale

Dependent Variable: Y

[ White period ( cross-section cluster) ] := slawal) 43, ,lall U 5 (Heteroscedasticity) culill (uilal a3 3525
[ [

Method: Panel EGLS (Cross-section random effects)

Date: 03/09/24 Time: 02:19

Sample: 2003 2021

Periods included: 19

Cross-sections included: 15

Total panel (balanced) observations: 285

Swamy and Arora estimator of component variances

White period (cross-section cluster) standard errors & covariance (d.f. corrected)

Standard error and t-statistic probabilities adjusted for clusterin

Variable Coefficient Std. Error t-Statistic Prob.

© 27456.46 211218.1 0.129991 0.8984

IN 19455.18 5564.522 3.496290 0.0036

GWPPP 887746.5 915250.9 0.969949 0.3485

PTSQ -22166.56 142133.8 -0.155956 0.8783

TO2 519.7265 386.4968 1.344711 0.2001

PCOMP 703.4600 725.5390 0.969569 0.3487

DVCOV -832493.2 248736.2 -3.346893 0.0048

DVMC -407142.3 256291.5 -1.588591 0.1345

TC -0.682090 0.650233 -1.048994 0.3120

RERALL -34651.65 43062.18 -0.804689 0.4345

Effects Specification
| S.D. Rho
Cross-section random 955408.0 0.7839
Idiosyncratic random 501572.0 0.2161
Weighted Statistics
Root MSE 494712.2 R-squared 0.388971
Mean dependent var 147402.9 Adjusted R-squared 0.368974
S.D. dependent var 633993.8 S.E. of regression 503626.7
Sum squared resid 6.98E+13 F-statistic 19.45118
Durbin-Watson stat 1.096253 Prob(F-statistic) 0.000000
Unweighted Statistics

R-squared 0.270758 [ Mean dependent var 1232723.

Sum squared resid 3.41E+14 | Durbin-Watson stat 0.224187
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S.D. dependent var 633993.8 S.E. of regression 503626.7
Sum squared resid 6.98E+13 F-statistic 19.45118
Durbin-Watson stat 1.096253 Prob(F-statistic) 0.000000
Unweighted Statistics |
R-squared 0.270758 Mean dependent var 1232723. |
Sum squared resid 3.41E+14 | Durbin-Watson stat 0224187 |



