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Abstract 
This study aims to analysing and measuring the relationship between financial 

leverage and economic value added considering the variation in the size of the company. 
The sample is composed of 22 Algerian economic companies for the period 2010-2021. 
The study variables are the effect of financial leverage (ELEV) and the debt-to-equity ratio 
(LEV) as explanatory variables representing financial leverage, whereas economic value 
added (EVA) as a dependent variable. Additionally, the company size (SIZE) is used as a 
moderating variable for the relationship between financial leverage and economic value 
added, and to achieve the objective of the study calculation of the selected variables from 
the financial statements of the study sample during the mentioned period, using panel data 
And Eviews v13 program for its analysis 

Based on the vector error correction model (VECM), the study concludes that there 
is a long-term equilibrium relationship between the study variables. It indicates that there is 
a statistically significant direct relationship between financial leverage measured by its 
impact and economic value added, while there is no relationship between financial 
leverage measured by the debt-to-equity ratio and economic value added. Moreover, the 
study reveals that the company size enhances the interpretative capacity for the changes in 
economic value added due to fluctuations in financial leverage within the studied 
companies. 
Keywords: Company Size, Financial Structure, Financial Leverage, Value Creation, 

Economic Value Added, Vector Error Correction Model, Algerian economic 

companies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Résumé  

Cette étude vise à analyser et mesurer la relation entre le levier financier et la valeur 
économique ajoutée À la lumière de la variation de la taille de l’entreprise pour un 
échantillon de 22 entreprises économiques algériennes, durant la période 2010-2021, les 
variables de l'étude ont été représentées par l'effet de levier financier (ELEV) et la dette 
totale envers les fonds privés (LEV) comme variables explicatives exprimant le levier 
financier, et la valeur ajoutée économique (EVA) comme variable dépendante, tandis que 
la taille de l'entreprise (TAILLE) a été utilisée comme variable modificateur de la relation 
levier financier / valeur économique ajoutée, et pour atteindre l’ objectif de l'étude calcul 
des variables sélectionnées à partir des états financiers de l'échantillon de l'étude au cours 
de la période mentionnée, panel data et programme Eviews v13 ont été utilisés pour 
l'analyse. 

 Sur la base du modèle du vecteur de correction d'erreurs (VECM), l'étude a conclu 
qu'il existe une relation d'équilibre à long terme entre les variables de l'étude et qu'il existe 
une relation directe statistiquement significative entre le levier financier mesuré par l'effet 
du levier financier et la valeur économique ajoutée, Et il n'y a aucune relation entre le 
levier financier mesuré par la dette totale envers les fonds privés et la valeur économique 
ajoutée il s'est également avéré que la taille de l’entreprise augmentait la capacité 
explicative des changements qui se produisent dans la valeur économique ajoutée en raison 
des changements de levier financier dans les entreprises étudiés.  
Mots clés: Taille de l'entreprise, Structure Financière, Levier Financier, Création de 

la Valeur, Valeur Economique Ajoutée, Modèle Vectoriel de Correction D'erreurs, 

Entreprises Economiques Algériennes. 

 

 

 



 

 الإ ه▀ὀداء
౫ಋ أزكى لرتمما ،  لرتسممح ر لاه نا رحت  ب  لرحمن  لرحممم رحت  لرلمم ب   بسم  

 .للأنم  صل ౫ಋ رمم    سممنمند نلمم لربشحمة ر ج د  رمى خمح ل

  بلدنا  تقنا تي تجسمد هذل لرلنل ن  تكحة لرلق ل إرى كمنا  تي لرسط ح ملجز لربما 

 رنابا  مم  مطمق لرمسا  رنان  رملبح تحتجف لركمنا  تي نثل هذه لرننسا ملي لرمسا   

 بما  تضمهم خلال تمصممي لرلمني لرذي ه  ربنةرتلبمح ر  أناس   تي لرصد ح نامختمج  

 مسا  ا مس  حرامتهنا ري   ج ب بحهنا  للإرهنشهد ౫ಋ   ثنحة جه دهم رنانهم  تي بنم 

 رن  منمنا حمم تاج حأسي،   أبقاهم ري ن ح لر ردم  لركحمنم  رلمم إرمهم ر ضهم ౫ಋ بثناح ل

 لا أنسى ،  أختي  نحها جلمهم ౫ಋ ري سند إخ تياسن  نلهم للأمام بمم ها  تق لمد  

 ري، ر نا   تقط بل كان ةك  نشحتسانمة رنح ربدة لرتي رم ت ةلرنشحتة بارذكح للأستاذ

 للاحشاد.رن  رم مبخل رمما بارنصح   



ಀಀكಀಀر وعಀಀرف ዀᤀان    ش 
عْنِّي أنَْ أشَْكُرَ نِّعْمَتكََ الَّتِّي أنَْعَمْتَ عَلَيَّ وَعَلى والِّدَيَّ وَأنَْ أعَْمَلَ صالِّحًا ترَْضاهُ  ِّ أوَْزِّ رَب 

ينَ ) الِّحِّ كَ الصَّ بادِّ لْنِّي بِّرَحْمَتِّكَ فِّي عِّ  .النمل سورة (19وَأدَْخِّ
لرمند لಋ لر لجب لر ج د لردلئم لرلطاء  لرج د لرن ج د قبل كل ن ج د  لرصلاة  لرسلام 

 نمند صل ౫ಋ رمم   سمم.رمى خمح لر ج د لرحمنة لرنهدلة سمدنا  مبمبنا 

أجد ن  لركمنا  نا ر    أ  لرقمم رملجز ر  ت تمة نقام لرشكح مق مقا أ  لرقمب رمخشع  
صل ౫ಋ  دم ،  تجسمدل رق ر  لا نحمة تي أ  لرشكح رمم، خمق   كل ذي مق مق أربح بها رت ف

 ارشكحبتقدم أأ   اجد رزلنا رممأ ي" .... ن  رم مشكح لرناس لا مشكح ౫ಋ ...." رذل تإن رمم   سمم 
لأستاذة  لرنشحتة  سانمة رنح ربدة لرتي أضات  رمى   للانتنا   ن  لرتقدمح أرظن  لرجزمل

 تمك رك نني كل لرثناء  لرتقدمح تاركمنا  قد لا ت لرلنل نلامظاتها لرقمنة جزلها ౫ಋ خمح جزلء
 نهنا نطق  ،سن ل  لشحلتا رمما  رمى جه دك لرحلئلة  5مقك شكحل رك رمى رطائك طممة  

 نهنا جسد  لرح ح نلانمها تظل نقصحة جلم  ౫ಋ لرمسا  بأتضل  نهنا كتب  للأمدي ب صفها 
 أتقدم بشكح إرى رجنة لرتك م  بحئمسها  أرضائها  لرذم  رم  مبخم ل رممنا  تي نمزل  مسناتك،

 للاحشاد، ركم أسنى رباحل  لرتقدمح  لرلحتا  رمى كل نا قدنتن ه رنا شكحل رمى درنكم  بارنصح
 لرنستنح.
مل لرشكح  للامتحلم إرى أرضاء رجنة لرنناقشة رمى قب رهم كنا لا مف ت ني أ  أتقدم بجز 

 نناقشة هذه للأطح مة.
كل لرخمح  لرث لب  يتي إنجاز هذه لردحلسة،  ندر  ౫ಋ أ  مجزمهم رن ي إرى كل ن  ساردن

 . لرجزلء
 إ  أمسن  تن  ౫ಋ  إ  إ  قم  شكحل تشكحي ر  م تمكم مقكم سلمتم تكا  لرسلي نشك حل 

 نفسي  لرشمطا .أخطأ  تن  
 بالಋ. إلا يما توفيقو                                                                    
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Holt Value Associates(CSFB) 

Credie suisse-First Boston

CFE

(AEB)

)(Thauvron, 2005, p. 202𝑪𝑭𝑹𝑶𝑰 = 𝑪𝑭𝑬(𝟏 + 𝑪𝑴𝑷𝑪)𝑨𝑬𝑩
𝐂𝐅𝐄 = 𝐍𝐎𝐏𝐀𝐓 + 𝐃𝐏𝐀 − 𝐁𝐅𝐑
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CMPC

NOPAT

DPA

BFR
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 (TSR)

(Thauvron, 2005, p. 204).

 Mc Kinsey 

 " Copeland & .Koller"و "Murrin"

(Caby et al., 2013, p. 31‑32)𝑽 = 𝑪𝑭𝑫 + 𝑽𝒕
𝐂𝐅𝐃𝐭 = 𝐑𝐄 + 𝐃𝐨𝐭 𝐀𝐦 𝐞𝐭 𝐏𝐫𝐨 − ∆𝐁𝐅𝐑 − 𝐈𝐯𝒕 = 𝐂𝐅𝐃𝐭 + 𝟏𝐂𝐌𝐏𝐂 − 𝐠 

CFD

RE

Am

BFR

I

vt

CMPC

g

"peterson" 
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(Gliz, 

2020, p. 166)
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EVA

Stern Stewart،

"Jol 

Stern" "Bennett Stewart" Stern Stewart 

"Alfred 

Marshall "

" Modigliani & Miller" 

"Fisher"

" Modigliani & Miller" 



 

64 

 

"David Solomon"

Stern Stewart

Inofsys 

TechnologiesHLLBPL

‑

‑

Stern& Stewart

(Jiambalov, 2018, p. 463‑464).

(crant, 2003, p. 4)
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»(Matthias, 2003, p. 66).

(Stewart, 2013, p. 1
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‑

 

 

 

 

 

 

 

 

 

 

 

 

‑
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‑
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‑
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Stern-Stewart

Stern Stewart

‑

‑

‑

 

 

LIFOFIFO

LIFO
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FIFO
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Stern-Stewart 

Rappaport 
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(Caby et al., 2013, p. 35)𝐄𝐕𝐀 = (𝐑𝐞 − 𝐂𝐌𝐏𝐂)𝐂𝐈𝑬𝑽𝑨 = 𝑵𝑶𝑷𝑨𝑻 − (𝑪𝑴𝑷𝑪 ∗ 𝑪𝑰)𝐄𝐕𝐀 = 𝐂𝐅𝐃 + ∆𝐂𝐈 − (𝐂𝐌𝐏𝐂 ∗ 𝐂𝐈)
Re

CI

NOPATt

tΔC

CFDt

ROIC 
CI 

 

CMPC/ WACC 
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)دريد، 

 (153، ص 2007مقدمة في الإدارة المالية المعاصرة، 
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𝑲𝒅 = 𝒊(𝟏 − 𝒕)
Kd

t

i
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"Jordan Shapiro"

𝐊𝐚 = 𝐃𝐢𝐏𝟎 + 𝐠
Ka

P0

D

g

𝐄(𝐑𝐢) = 𝐑𝐟 + (𝐄(𝐑𝐦 ) − 𝐑𝐟) ∗ [𝐂𝐎𝐕(𝐑𝐦, 𝐑𝐢)𝐕𝐀𝐑(𝐑𝐦) ]
Ri

Rm

R

COV, VAR

 

𝑲𝒑 = 𝑬𝑷𝑺𝑵𝒑
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𝑪𝑴𝑷𝑪 = 𝑲 𝑬𝑫 + 𝑬 + 𝑲𝒅(𝟏 − 𝒕) 𝑫𝑬 + 𝑫
E

D

Kd

K

t
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CMPC 

KE 

D 

Kd 

50% 100% 

EVA 

EVA 

D 

50% 100% 
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CMPC 

KE 

CMPC 

Kd 

D/E 

EVA 

EV

D/E 
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 Modigliani & 

Miller  

 "Modigliani & Miller"

"Modigliani"  

CMPC KE 

KD 

D/E 

D/E 

CMPC 
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Modigliani & Miller"

CMPC 
KE 

Kd 

D/E 

CMPC 
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 "Modigliani & Miller" 
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Kraus & Litzenberger" 

"Myers" 

(Anton, 2016, 

p. 32).

(Baker & Martin, 2011, p. 19).

Shyam-Sunder"Myers"

Nolan" 
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(Rajib et al., 2013, p. 103‑105)

"Miller" 
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AC

BCAB

Y

Y

القيمة الاقتصادية المضافة في 
 ظل وجود الضرائب

EVA 

VD 

D 

القيمة الاقتصادية المضافة في 
 ظل وجود تكلفة الافلاس

A 

B 

C 

X Y 



 

89 

 

Stern& Stewart



 

 

 3 
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Eviews



92 

Saidal

El Aurassi)

Assurances Alliance

ETRS

 (SOTRASHYPE)

(EPWG 

CET)

(ENAP) 
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(SCT)

(somiphos)

(Belghith) 

(GTP)

(El-Rouad 

Industrie et services)

El Hadjar 

Complex)

(ce vital)

(ENSP)

(ENTP)

SONELGAZ

Biopharm

Fertial

SPA 

HYPROC SHIPPING COMPANY

https://www.facebook.com/GMBDZ/?locale=ar_AR��
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Stern& Stewart

EVA= (ROCI-CMPC) CI 

EVA

ROCI

ROCI=RO/ CI 

RO

CI

CI= INVE+ BFR 

INVE

BFR

CMPC

CMPC = Kcp × CP/(D+CP) + KD × ( 1- t ) × D/(D + CP) 

Kcp

KD

D

CP
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t

ELEV𝑬𝑳𝑬𝑽 = 𝑹𝑭− 𝑹𝒆 

 حيث أن:
RF.المردودية المالية : 
Re.المردودية الاقتصادية : 

LEV𝑳𝑬𝑽 = 𝑫/𝑪𝑷 

D

CP

SIZE
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Eviews

(Hsiao, 2003, p. 

7; Biørn, 2017, p. 1)

(Croissant & Giovanni, 2019, p. 2)

(Gujarati, 2003, pp. 637–638)

 panel data
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NT

SURE

(Biørn, 2017, p. 2) (Baltagi,The Oxford handbook of panel data, 2015, 

p. 4)

(Bourbonnais, 2015, p. 348)

Yit= α0i+ α'ixit+ εit

 

Yit

xit: 

 α0
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α' i: 

εit:

 (Pooled Regression Model)

yit = α + β xit + εit, ………… i= 1,……..N, t=1…., T 

   

α ،β  أما ،

xit εit 

(Baltagi, 2005, p. 11)

E(εit)= 0 ;  var (εit) = σε² 

 αit 

 αit
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 (Fixed Effect Model )

β 

FE

 α  β 

yit = αi +  β xi t + εit ………………….. i= 1,……..N, t=1….N 

  εit 

 E(ε it) = 0 ; var(ε it)=σ²ε  

 

Hsiao 

(Hsiao, 2003, p. 31; Pesaran, 2015, pp. 639–640)

 (Random Effect Model) 



100 

(Greene, 2003, p. 285; 

Tsionas, 2019, p. 64)

     yit = αi + β xit + ε it 

α i= Vi

Vi  وε i  

     yit = Vi+ β xit + ε it 

E(ε it) = 0 ; var(ε it)=σ²ε ; E(v it) = 0  ; var(v it)=σ²v  
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"Hsiao" 

Hsiao

Sourec : (Bourbonnais, 2015, p. 349). 

(Bourbonnais, 

2015, p. 350; Hsiao, 2003, p. 15‑18

 H
1
0 : αi=α , βi= β

"Fisher"

𝑭𝟏 = (𝑺𝑪𝑹𝒄𝟏 − 𝑺𝑪𝑹)/(𝑵 − 𝟏)(𝑲 + 𝟏)𝑺𝑪𝑹/(𝑵 × 𝑻) − (𝑵(𝑲+ 𝟏)

 H1
0 : αi=α , βi= β  

yit = α + β xit + uit

H
1

0  

H
2

0 = βi= β…. ∀i

H
1

0  

yit = αi + β xit + uit

H
3

0 = αi=α …. ∀i

H
2

0  H
2

0  

yit = αi + β xit + uit
yit = α + β xit + uit

H
3

0  H
3

0  
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SCRc1 ،SCR

N × T  k + 1 

 

H
2

0 = βi= β…. ∀i  

Fisher 

𝐅𝟐 = (𝐒𝐂𝐑𝐜𝟐 − 𝐒𝐂𝐑)/(𝐍 − 𝟏)𝐊𝐒𝐂𝐑/(𝐍 × 𝐓) − (𝐍(𝐊 + 𝟏)
β 

 

H
3

0 = αi= α…... ∀i  

"Fisher"

𝐅𝟑 = (𝐒𝐂𝐑𝐜𝟏 − 𝐒𝐂𝐑𝐜𝟐)/(𝐍 − 𝟏)𝐒𝐂𝐑𝐜𝟐/((𝐍 × 𝐓 − 𝟏) − 𝐊) 

"Fisher"

yit = αi + β xit + ε it 
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 ϭ

(Premaratna et al., 2020, p. 11)

 Im Pesaran Shin (IPS )

ADF

(Michael & Daniel, 2018, p. 28

(Hurlin & Mignon, 2005, p. 266)

∆yit = αi + ρi yi, t-1 + εi, t   
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 Augmented Dickey Fuller(ADF) 

"Dickey Fuller" 

"Dickey Fuller" 

(Gujarati, 2003, 

p. 817

 Phillips and perron

ADF& DF

 

 ∑ 𝛆²𝑻𝒊=𝟏 ² = 
𝟏𝑻ϭ'ε²t 

 

𝑠1² = ∑ 𝛆𝐭𝟐 + 2 ∑ (𝟏 − 𝒊𝒍+𝟏) 𝟏𝑻𝑙𝑖=1
𝑡
𝑖=1 ∑ 𝛆𝐭𝛆�̂�̂ − 𝐢𝑇𝑡=𝑖+1

𝐥 = 𝟒 ( 𝐓𝟏𝟎𝟎)𝟐/𝟗
 Phillips and perron
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Maddala et Wu (1999) ،Choi (1999, 2001) ،Hadri 

(2000) ،Lin, Levin et Chu (2002) ،Harris et Tzavalis (1999) ،Bai et Ng (2001) ،Choi 

(2002). 

"pedroni"

(Neal, 2014, p. 685; Pedroni, 2004, p. 598)" 

kao " (1999)

(Baltagi, 2005, p. 252; Barbieri, 2008, p. 7

 GMM

" lars Hansen  "
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(Greene, 2003, 

p. 308)

yit =ϭ yi t-1+ + β xit + αi + εit 

Yit

yi t-1  

xit: 

 α

α i: 

εit:
" Arellano & bover  "" Bond and Blundell  "

𝐲𝒊,𝒕 − 𝐲𝒊;𝒕−𝟏 =  𝛅(𝐲𝒊,𝒕−𝟏  −  𝐲𝒊,𝒕−𝟐)  + (𝐱𝒊,𝒕  −  𝐱𝒊 𝒕−𝟏𝐢) 𝛃 + (𝛆𝒊 𝒕 − 𝛆𝒊 𝒕−𝟏)
(Hall, 2005, p. 47)

 

 

 

 

GMM

(Hansen, 2022, p. 414).
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 VECM

" Phillips "

" Sargan  "" Davidson "

(Pesaran, 2015, p. 124)

∆y𝑡=𝜶𝟏+ ∑ 𝜶𝑗∆𝒚𝒕−𝒋 + ∑ 𝜷𝑖∆𝒙𝒕−𝒊 + 𝑝1𝛆𝑡−1n
j=1n

j=1   

∆x𝑡=𝜶𝟐+ ∑ 𝜷𝑗∆𝒙𝒕−𝒋 + ∑ 𝜷𝑗∆𝒚𝒕−𝒊 + 𝑝2𝐯𝑡−1n
j=1

n
j=1

  

∆  
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 ARDL

" Pesaran  "

"Pesaran & Shin  "

(Danmaraya & Hassan, 2016, p. 197)

𝐘𝐭 = 𝛗 ∑ 𝛂𝐢𝐘𝐭−𝐢 + ∑ 𝛃𝐣𝐗𝐭−𝐣 + 𝛆𝐭𝐪
𝐣=𝟏

𝐩
𝐢=𝟏  

X&y

P&q

α&β

φ

ε
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 EVA ELEV LEV SIZE 

 Mean  0.953184  0.075438  5.326621  23.01218 

 Median  0.700000  0.040000  0.805000  23.20500 

 Maximum  11.00000  2.880000  881.0000  28.91000 

 Minimum -11.00000 -0.713000 -8.720000  18.00100 

 Std. Dev.  2.105959  0.267686  55.15103  1.984746 

 Sum  251.6405  19.91559  1406.228  6075.215 

 Observations  264  264  264  264 
 

Eviews13
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 EVA ELEV LEV SIZE 

EVA 1 -0.0795308 -0.01320015 0.0183757 

ELEV -0.079530 1 0.0324490 -0.10412036 

LEV -0.0132001 0.0324490 1 -0.0716097 

SIZE 0.01837577 -0.1041207 -0.0716097 1 
 

Eviews13

VIFFarrar and Glauber

"Myers"

VIF

Included observations: 240 

 Coefficient Uncentered Centered 

Variable Variance VIF VIF 

C  2.346960  138.9925  NA 

ELEV 0.239243 1.092248  1.011602 

LEV 5.6
E
-06  1.015211 1.005793 

SIZE  0.004370  138.0846  1.015746 
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Hsiao 

Hsiao 

 

Eviews13

αi

βi βi 

: 

H1 : αi = α ; βi = β 

H2 : βi = β 

H3 : αi = α  

 Hypotheses F-Stat P-Value ملاحظة

 H1  1.427559  0.025458 رفض

 H2  1.889467  0.000624 رفض

 H3  0.033889  1.000000 قبول
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EVA = C(1) + C(2)*ELEV + C(3)*LEV

 
 

Dependent Variable: EVA 

Method: Panel Least Squares 

Date: 07/20/23   Time: 19:01 

Sample: 2010 2021 

Periods included: 12 

Cross-sections included: 22 

Total panel (balanced) observations: 264 

Variable Coefficient Std. Error t-Statistic Prob.   

C 1.002342 0.135238 7.411693 0.0000 

ELEV -0.622976 0.485657 -1.282750 0.2007 

LEV -0.000406 0.002357 -0.172208 0.8634 

R-squared 0.006438 
    Mean dependent 

var 0.953184 

Adjusted R-

squared -0.001175     S.D. dependent var 2.105959 

S.E. of regression 2.107196 
    Akaike info 

criterion 4.339892 

Sum squared resid 1158.912     Schwarz criterion 4.380528 

Log likelihood -569.8658 
    Hannan-Quinn 

criter. 4.356221 

F-statistic 0.845610 
    Durbin-Watson 

stat 1.803961 

Prob(F-statistic) 0.430468 
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Dependent Variable: EVA 

Method: Panel Least Squares 

Date: 07/20/23   Time: 19:07 

Sample: 2010 2021 

Periods included: 12 

Cross-sections included: 22 

Total panel (balanced) observations: 264 

Variable 

Coefficien

t Std. Error t-Statistic Prob.   

C 1.008415 0.141632 7.119972 0.0000 

ELEV -0.702438 0.536451 -1.309418 0.1916 

LEV -0.000421 0.002558 -0.164444 0.8695 

Effects Specification 

Cross-section fixed (dummy variables) 

R-squared 0.007470     Mean dependent var 0.953184 

Adjusted R-

squared -0.087647     S.D. dependent var 2.105959 

S.E. of regression 2.196312     Akaike info criterion 4.497944 

Sum squared resid 1157.708     Schwarz criterion 4.823030 

Log likelihood -569.7286 
    Hannan-Quinn 

criter. 4.628574 

F-statistic 0.078534     Durbin-Watson stat 1.803533 

Prob(F-statistic) 1.000000 
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Dependent Variable: EVA 

Method: Panel EGLS (Cross-section random effects) 

Date: 07/20/23   Time: 19:12 

Sample: 2010 2021 

Periods included: 12 

Cross-sections included: 22 

Total panel (balanced) observations: 264 

Swamy and Arora estimator of component variances 

Variable 

Coefficien

t Std. Error t-Statistic Prob.   

C 1.002342 0.140957 7.110964 0.0000 

ELEV -0.622976 0.506196 -1.230702 0.2195 

LEV -0.000406 0.002457 -0.165221 0.8689 

Effects Specification 

Cross-section random 
S.D.   Rho   

0.000000 0.0000 

Idiosyncratic random 2.196312 1.0000 

Weighted Statistics 

R-squared 0.006438     Mean dependent var 0.953184 

Adjusted R-

squared -0.001175     S.D. dependent var 2.105959 

S.E. of regression 2.107196     Sum squared resid 1158.912 

F-statistic 0.845610     Durbin-Watson stat 1.803961 

Prob(F-statistic) 0.430468 

Unweighted Statistics 

R-squared 0.006438     Mean dependent var 0.953184 

Sum squared resid 1158.912     Durbin-Watson stat 1.803961 
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Dependent Variable: EVA 

Method: Panel Least Squares 

Date: 07/20/23   Time: 19:17 

Sample: 2010 2021 

Periods included: 12 

Cross-sections included: 22 

Total panel (balanced) observations: 264 

Variable 

Coefficien

t Std. Error t-Statistic Prob.   

C 0.769248 1.531838 0.502173 0.6160 

ELEV -0.615346 0.489125 -1.258056 0.2095 

LEV -0.000381 0.002367 -0.160994 0.8722 

SIZE 0.010098 0.066104 0.152765 0.8787 

Root MSE 2.095095     R-squared 0.006527 

Mean dependent var 0.953184     Adjusted R-squared -0.004936 

S.D. dependent var 2.105959     S.E. of regression 2.111150 

Akaike info criterion 4.347378     Sum squared resid 1158.808 

Schwarz criterion 4.401559     Log likelihood -569.8539 

Hannan-Quinn criter. 4.369150     F-statistic 0.569409 

Durbin-Watson stat 1.803415     Prob(F-statistic) 0.635621 
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Dependent Variable: EVA 

Method: Panel Least Squares 

Date: 07/20/23   Time: 19:22 

Sample: 2010 2021 

Periods included: 12 

Cross-sections included: 22 

Total panel (balanced) observations: 264 

Variable Coefficient Std. Error t-Statistic Prob.   

C -3.326232 6.231067 -0.533814 0.5940 

ELEV -0.629563 0.547145 -1.150631 0.2510 

LEV -0.000411 0.002561 -0.160598 0.8725 

SIZE 0.188122 0.270356 0.695831 0.4872 

Effects Specification 

Cross-section fixed (dummy variables) 

R-squared 0.009477     Mean dependent var 0.953184 

Adjusted R-

squared -0.089990     S.D. dependent var 2.105959 

S.E. of regression 2.198676     Akaike info criterion 4.503496 

Sum squared resid 1155.368     Schwarz criterion 4.842127 

Log likelihood -569.4615     Hannan-Quinn criter. 4.639568 

F-statistic 0.095275     Durbin-Watson stat 1.794648 

Prob(F-statistic) 1.000000 
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Dependent Variable: EVA 

Method: Panel EGLS (Cross-section random effects) 

Date: 07/20/23   Time: 19:33 

Sample: 2010 2021 

Periods included: 12 

Cross-sections included: 22 

Total panel (balanced) observations: 264 

 

Variable Coefficient Std. Error t-Statistic Prob.   

C 0.769248 1.595346 0.482183 0.6301 

ELEV -0.615346 0.509403 -1.207974 0.2282 

LEV -0.000381 0.002465 -0.154585 0.8773 

SIZE 0.010098 0.068845 0.146684 0.8835 

 Effects Specification   

   S.D.   Rho   

Cross-section random 

Idiosyncratic random 

0.000000 0.0000 

2.198676 1.0000 

Weighted Statistics 

R-squared 0.006527     Mean dependent var 0.953184 

Adjusted R-

squared -0.004936     S.D. dependent var 2.105959 

S.E. of regression 2.111150     Sum squared resid 1158.808 

F-statistic 0.569409     Durbin-Watson stat 1.803415 

Prob(F-statistic) 0.635621 

Unweighted Statistics 

R-squared 0.006527     Mean dependent var 0.953184 

Sum squared resid 1158.808     Durbin-Watson stat 1.803415 
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kao (1999) 

H0

H1

ELEV 

EVA 

LEV 

SIZE 
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Augmented Dickey Fuller(ADF) 

ELEV 

EVA 

LEV 

SIZE 
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Kao1999 

 

H0
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H1

 Kao 
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Kao Residual Cointegration Test 

Series: EVA ELEV  LEV SIZE 

Date: 07/20/23   Time: 19:48 

Sample: 2010 2021 

Included observations: 264 

Null Hypothesis: No cointegration 

User-specified lag length: 1 

Newey-West automatic bandwidth selection and Bartlett kernel 

 t-Statistic Prob. 

ADF -2.161347  0.0153 

Residual variance  7.754398 

 3.254186 HAC variance 
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Kao1999 ،

VECM  

 

VAR Lag Order Selection Criteria 

Endogenous variables: EVA ELEV LEV1 

Exogenous variables: 

Date: 07/22/23   Time: 13:14 

Sample: 2010 2021 

Included observations: 132 

 Lag LogL LR FPE AIC SC HQ 

1 -394.1833 NA   0.090286  6.108837  6.305392  6.188708 

2 -379.4518  28.12371  0.082790  6.021997  6.415106  6.181739 

3 -374.4419  9.336700  0.087989  6.082453  6.672117  6.322065 

4 -324.7027  90.43494  0.047505  5.465192   6.251410*   5.784675* 

5 -322.6454  3.646931  0.052850  5.570385  6.553158  5.969739 

6 -304.3270   31.64096*   0.045991*   5.429196*  6.608524  5.908421 
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AIC, EPE, LR

 

Pairwise Granger Causality Tests 

Date: 07/22/23   Time: 13:42 

Sample: 2010 2021 

Lags: 6 

    

 Null Hypothesis: Obs  
F-

Statistic Prob.  

    
 d(ELEV) does not Granger Cause d(EVA)  110 0.03437 0.9998 

 d(EVA) does not Granger Cause d( ELEV)  0.34824 0.9094 

    
   d(LEV) does not Granger Cause d(EVA)  110  3.65467 0.0026 

 d(EVA) does not Granger Cause d(LEV)  1.68881 0.1318 

    
 d(LEV) does not Granger Cause d( ELEV)  110  0.40021 0.8773 

 d( ELEV)does not Granger Cause d(LEV)  2.20748 0.0486 
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 VECM

Cointegrating Eq:  CointEq1   

EVA(-1)  1.000000   

ELEV(-1)  6.199653   

  (1.45027)   

 [4.27483]   

LEV(-1) -0.098396   

  (0.09080)   

 [-1.08366]   

C -1.216255   

Error Correction: D(EVA) D(ELEV) D(LEV) 

COINTEQ1 -1.429714 -0.036026  0.125009 

  (0.24932)  (0.01656)  (0.17182) 

 [-5.73445] [-2.17591] [0.72756] 
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D(ELEV(-1))  5.325875  0.246831 -2.316596 

  (2.13892)  (0.14204)  (1.47404) 

 [2.48999] [1.73777] [-1.57160] 

D(ELEV(-2))  3.544624  0.161278 -0.909941 

  (1.98632)  (0.13191)  (1.36888) 

 [1.78452] [1.22268] [-0.66474] 

D(ELEV(-3)) -2.128594  0.113921  0.813327 

  (2.50205)  (0.16615)  (1.72430) 

 [-0.85074] [0.68563] [0.47169] 

D(ELEV(-4))  2.065537 -0.106887  0.507626 

  (1.42641)  (0.09472)  (0.98301) 

 [1.44807] [-1.12841] [0.51640] 

D(ELEV(-5))  2.199994 -0.031328  0.017322 

  (1.05674)  (0.07017)  (0.72825) 

 [2.08187] [-0.44642] [0.02379] 

D(ELEV(-6))  2.367189 -0.073845  0.549996 

  (0.72182)  (0.04793)  (0.49744) 

 [3.27947] [-1.54056] [1.10564] 

D(LEV(-1))  0.083780 -0.011185  0.482105 

  (0.21736)  (0.01443)  (0.14980) 

 [0.38544] [-0.77488] [3.21839] 

D(LEV(-2))  0.100510 -0.000282  0.312917 

  (0.20576)  (0.01366)  (0.14180) 

 [0.48848] [-0.02064] [2.20672] 

D(LEV(-3)) -0.071438  0.000783  0.023678 

  (0.46092)  (0.03061)  (0.31764) 

 [-0.15499] [0.02559] [0.07454] 

D(LEV(-4))  0.032543 -0.001069  0.034014 

  (0.34082)  (0.02263)  (0.23488) 

 [0.09548] [-0.04724] [0.14482] 

D(LEV(-5)) -0.008822  0.000105  0.000354 

  (0.00297)  (0.00020)  (0.00205) 

 [-2.97222] [0.53305] [0.17315] 

D(LEV(-6)) -0.010280  3.40E-05 -0.000208 

  (0.00206)  (0.00014)  (0.00142) 
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R-squared 0.594992     Mean dependent var 

-

0.042259 

Adjusted R-

squared 0.509491     S.D. dependent var 2.596247 

S.E. of regression 1.818317     Akaike info criterion 4.196666 

Sum squared resid 297.5650     Schwarz criterion 4.687662 

Log likelihood -210.8166 
    Hannan-Quinn 

criter. 4.395816 

F-statistic 6.958842     Durbin-Watson stat 2.526334 

Prob(F-statistic) 0.000000    

Eviews13 

 

 

D(EVA) = - 1.429*( EVA(-1) + 6.199*ELEV(-1) - 0.0983*LEV(-1) - 1.216  

+ 0.556*D(EVA(-1)) + 0.5314208*D(EVA(-2)) + 0.327*D(EVA(-3)) + 

0.2652*D(EVA(-4)) + 0.226*D(EVA(-5)) + 0.148*D(EVA(-6)) + 

5.325*D(ELEV(-1)) + 3.544*D(ELEV(-2)) - 2.1285*D(ELEV(-3)) + 

2.065*D(ELEV(-4)) + 2.199*D(ELEV(-5)) + 2.367*D(ELEV(-6)) + 

0.0837*D(LEV(-1)) + 0.1005*D(LEV(-2)) - 0.071*D(LEV(-3)) + 
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0.0325*D(LEV(-4)) - 0.008*D(LEV(-5)) - 0.0102*D(LEV(-6)) - 0.1185 

R-squared         0.594992        F-statistic    6.958842    
 

 Roots Test

Roots of characteristic polynomial) ،

- 1 . 5

- 1 . 0

- 0 . 5

0 . 0

0 . 5

1 . 0

1 . 5

-1 0 1

Inverse Roots of AR Characteristic Polynomial
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VEC Residual Serial Correlation LM Tests 

Date: 07/22/23   Time: 15:02 

Sample: 2010 2021 

Included observations: 110 

Null hypothesis: No serial correlation at lag h 

Lag LRE* stat df Prob. Rao F-stat df Prob. 

1  16.60796  9  0.0552  1.888149 (9, 207.0)  0.0553 

2  9.460797  9  0.3959  1.057303 (9, 207.0)  0.3960 

3  11.04815  9  0.2724  1.239401 (9, 207.0)  0.2725 

4  3.502525  9  0.9410  0.385901 (9, 207.0)  0.9410 

5  NA  9  NA  NA (9, NA)  NA 

6  NA  9  NA  NA (9, NA)  NA 
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VEC Residual Heteroskedasticity Tests (Levels and Squares) 

Date: 07/22/23   Time: 15:07 

Sample: 2010 2021 

Included observations: 110 

Joint test: 

Chi-sq df Prob.    

 167.5391 228  0.9990    

 Variance Decomposition of EVA: 

 Period S.E. EVA ELEV LEV 

 1  1.818317  100.0000  0.000000  0.000000 

 2  1.858097  97.47964  1.443489  1.076875 

 3  1.928771  90.51526  5.278635  4.206107 

 4  2.273174  66.49475  28.25823  5.247021 

 5  2.357552  61.83305  29.73765  8.429294 

 6  2.402445  60.27140  28.78732  10.94128 

 7  2.474356  58.14318  28.84926  13.00756 

 8  2.527590  55.98788  29.20916  14.80296 

 9  2.620161  55.44510  28.75534  15.79955 

 10  2.708197  55.13477  28.03898  16.82626 
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 Period EVA ELEV LEV 

 1  1.818317  0.000000  0.000000 

 2  0.243373 -0.223242  0.192820 

 3  0.042456 -0.382801  0.345390 

 4 -0.262082 -1.124197  0.338610 

 5  0.026764 -0.438909  0.444268 

 6  0.204930 -0.093253  0.403730 

 7  0.284727  0.323647  0.406051 

 8  0.130861  0.315929  0.386444 

 9  0.479101  0.328688  0.372773 

 10  0.487157  0.286959  0.386542 
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VAR Lag Order Selection Criteria 

Endogenous variables: EVA ELEV LEV SIZE 

Exogenous variables: 

Date: 07/23/23   Time: 13:47 

Sample: 2010 2021 

Included observations: 132 

 Lag LogL LR FPE AIC SC HQ 

1 -466.0413 NA   0.017461  7.303656  7.653087  7.445649 

2 -424.9569  77.18890  0.011946  6.923589  7.622450  7.207574 

3 -400.4206  44.61139  0.010512  6.794252  7.842543  7.220229 

4 -342.8592  101.1685  0.005616  6.164533   7.562256*   6.732504* 

5 -334.5202  14.15099  0.006336  6.280609  8.027762  6.990572 

6 -306.3152   46.15372*   0.005303*   6.095684*  8.192268  6.947640 
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Pairwise Granger Causality Tests 

Date: 07/23/23   Time: 13:52 

Sample: 2010 2021 

Lags: 6 
    
     Null Hypothesis: Obs F-Statistic Prob.  

    
 D(ELEV) does not Granger Cause D(EVA)  110  0.03437 0.9998 

 D(EVA) does not Granger Cause D(ELEV)  0.34824 0.9094 

    
   D(LEV) does not Granger Cause D(EVA)  110  3.65467 0.0026 

 D(EVA) does not Granger Cause D(LEV)  1.68881 0.1318 

    
   D(SIZE) does not Granger Cause D(EVA)  110  0.42921 0.8578 

 D(EVA) does not Granger Cause D(SIZE)  2.19925 0.0494 

    
   D(LEV) does not Granger Cause D(ELEV)  110  0.40021 0.8773 

 D(ELEV) does not Granger Cause D(LEV)  2.20748 0.0486 

    
   D(SIZE) does not Granger Cause D(ELEV)  110  0.24042 0.9620 

 D(ELEV) does not Granger Cause D(SIZE)  28.3939 2.E-19 

    
   D(SIZE) does not Granger Cause D(LEV)  110  0.35803 0.9036 

 D(LEV) does not Granger Cause D(SIZE)  0.44934 0.8438 
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Cointegrating Eq:  CointEq1    

EVA(-1)  1.000000    

ELEV(-1)  5.419386    

  (1.40368)    

 [3.86083]    

LEV(-1) -0.120803    

  (0.09603)    

 [-1.25793]    

SIZE(-1) -0.023639    

  (0.05454)    

 [-0.43345]    

C -0.596907    

Error Correction: D(EVA) D(ELEV) D(LEV) D(SIZE) 

COINTEQ1 -1.630439 -0.032200  0.115896  0.047147 

  (0.27286)  (0.01903)  (0.19456)  (0.04222) 

 [-5.97529] [-1.69229] [0.59568] [1.11674] 
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D(ELEV(-1))  8.638743  0.193781 -1.914929  0.258977 

  (2.56122)  (0.17860)  (1.82624)  (0.39628) 

 [3.37290] [1.08500] [-1.04856] [0.65352] 

D(ELEV(-2))  1.198104  0.179583 -1.210689 -0.880525 

  (2.42147)  (0.16885)  (1.72659)  (0.37466) 

 [0.49478] [1.06354] [-0.70120] [-2.35021] 

D(ELEV(-3)) -1.383307  0.118017  0.928422  0.187670 

  (2.64705)  (0.18458)  (1.88744)  (0.40956) 

 [-0.52258] [0.63937] [0.49190] [0.45822] 

D(ELEV(-4))  0.765271 -0.104564  0.246103  0.005017 

  (1.60650)  (0.11203)  (1.14549)  (0.24856) 

 [0.47636] [-0.93340] [0.21484] [0.02018] 

D(ELEV(-5))  3.021478 -0.054199  0.113465  0.337616 

  (1.12757)  (0.07863)  (0.80399)  (0.17446) 

 [2.67965] [-0.68931] [0.14113] [1.93520] 

D(ELEV(-6))  2.551295 -0.084589  0.578545  0.859888 

  (0.71571)  (0.04991)  (0.51033)  (0.11074) 

 [3.56468] [-1.69489] [1.13367] [7.76509] 

D(LEV(-1)) -0.266703 -0.010946  0.473859 -0.066358 

  (0.24062)  (0.01678)  (0.17157)  (0.03723) 

 [-1.10840] [-0.65234] [2.76189] [-1.78241] 
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D(LEV(-2))  0.408798 -0.006401  0.363972  0.072170 

  (0.27419)  (0.01912)  (0.19550)  (0.04242) 

 [1.49095] [-0.33477] [1.86171] [1.70120] 

D(LEV(-3)) -0.094727  0.004439  0.021628 -0.106449 

  (0.50350)  (0.03511)  (0.35901)  (0.07790) 

 [-0.18814] [0.12642] [0.06024] [-1.36643] 

D(LEV(-4)) -0.239254  0.001730 -0.041884 -0.054576 

  (0.36156)  (0.02521)  (0.25781)  (0.05594) 

 [-0.66172] [0.06861] [-0.16246] [-0.97558] 

D(LEV(-5)) -0.008521  9.85
E
-05  0.000342  0.000172 

  (0.00297)  (0.00021)  (0.00211)  (0.00046) 

 [-2.87363] [0.47651] [0.16154] [0.37491] 

D(LEV(-6)) -0.010199  3.25
E
-05 -0.000163  0.000121 

  (0.00205)  (0.00014)  (0.00146)  (0.00032) 

 [-4.97485] [0.22714] [-0.11141] [0.38265] 

D(SIZE(-1))  1.133155 -0.007689  0.109388 -0.341317 

  (0.63576)  (0.04433)  (0.45332)  (0.09837) 

 [1.78235] [-0.17344] [0.24130] [-3.46982] 

D(SIZE(-2)) -0.204343  0.011603 -0.094945 -0.332676 

  (0.87280)  (0.06086)  (0.62234)  (0.13504) 

 [-0.23412] [0.19064] [-0.15256] [-2.46348] 

D(SIZE(-3))  0.369922 -0.011994  0.083274  0.244534 

  (0.84212)  (0.05872)  (0.60046)  (0.13030) 

 [0.43927] [-0.20424] [0.13868] [1.87676] 

D(SIZE(-4)) -0.108368  0.006950  0.316933  0.162218 

  (0.76358)  (0.05325)  (0.54446)  (0.11814) 

 [-0.14192] [0.13052] [0.58210] [1.37305] 

D(SIZE(-5)) -0.512951  0.010534 -0.283332  0.060193 

  (0.67004)  (0.04672)  (0.47776)  (0.10367) 

 [-0.76555] [0.22545] [-0.59304] [0.58062] 

D(SIZE(-6)) -0.730838  0.000884  0.067800 -0.013423 

  (0.42975)  (0.02997)  (0.30643)  (0.06649) 

 [-1.70060] [0.02950] [0.22126] [-0.20187] 

C -0.028223 -0.005759  0.105761  0.053947 

  (0.29315)  (0.02044)  (0.20902)  (0.04536) 

 [-0.09628] [-0.28173] [0.50597] [1.18940] 
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R-squared 0.631861 Mean dependent var 

-

0.042259 

Adjusted R-

squared 0.522296 S.D. dependent var 2.596247 

S.E. of regression 1.794425 Akaike info criterion 4.210310 

Sum squared resid 270.4768 Schwarz criterion 4.848605 

Log likelihood -205.5671 Hannan-Quinn criter. 4.469206 

F-statistic 5.766996 Durbin-Watson stat 2.571332 

Prob(F-statistic) 0.000000    

Eviews13 

 

D(EVA) =  - 1.6304*( EVA(-1) + 5.419*ELEV(-1) - 0.1208*LEV(-1) - 0.02363*SIZE(-

1) - 0.5969  + 0.718*D(EVA(-1)) + 0.6333*D(EVA(-2)) + 0.42089*D(EVA(-3)) + 

0.3047*D(EVA(-4)) + 0.2582*D(EVA(-5)) + 0.2129*D(EVA(-6)) + 8.63*D(ELEV(-1)) + 

1.198*D(ELEV(-2)) -1.3833*D(ELEV(-3)) + 0.7652*D(ELEV(-4)) + 3.0214*D(ELEV(-

5)) + 2.5512*D(ELEV(-6)) - 0.2667*D(LEV(-1)) + 0.4087*D(LEV(-2)) –  

0.094*D(LEV(-3)) - 0.239*D(LEV(-4)) - 0.0085*D(LEV(-5)) – 
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 0.0101*D(LEV(-6)) + 1.133*D(SIZE(-1)) - 0.2043*D(SIZE(-2)) +  

0.3699*D(SIZE(-3)) - 0.1083*D(SIZE(-4)) - 0.512*D(SIZE(-5))  

- 0.7308*D(SIZE(-6)) - 0.02822 

R-squared      0.631861        F- statistic 5.766996      

 Roots Test
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Inverse Roots of AR Characteristic Polynomial
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VEC Residual Heteroskedasticity Tests (Levels and Squares) 

Date: 07/23/23   Time: 15:07 

Sample: 2010 2021 

Included observations: 110 

Joint test: 

VEC Residual Serial Correlation LM Tests 

Date: 07/23/23   Time: 15:02 

Sample: 2010 2021 

Included observations: 110 

Null hypothesis: No serial correlation at lag h 

Lag LRE* stat df Prob. Rao F-stat df Prob. 

1  19.19329  16  0.2588  1.212277 (16, 235.9)  0.2591 

2  11.34613  16  0.7876  0.705035 (16, 235.9)  0.7878 

3  19.25030  16  0.2559  1.216022 (16, 235.9)  0.2563 

4  16.22206  16  0.4376  1.018285 (16, 235.9)  0.4380 

5  NA  16  NA  NA (16, NA)  NA 

6  NA  16  NA  NA (16, NA)  NA 
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Chi-sq df Prob.    

 481.2959 500  0.7183    

Eviews13

 

 

 Variance Decomposition of EVA: 

 Period S.E. EVA ELEV LEV SIZE 

 1  1.794425  100.0000  0.000000  0.000000  0.000000 

 2  1.843164  96.47592  0.885709  0.010525  2.627847 

 3  1.935688  88.24256  4.686778  4.303923  2.766736 

 4  2.294506  64.96875  26.02942  6.996053  2.005777 

 5  2.459561  56.65338  34.56600  7.013031  1.767582 

 6  2.488566  55.56692  33.85097  8.488864  2.093249 

 7  2.546721  54.62479  33.75190  9.546151  2.077160 

 8  2.576428  53.45814  33.84491  10.48394  2.213006 

 9  2.620944  52.99011  33.31986  11.53368  2.156338 

 10  2.686330  53.23860  32.22655  12.45752  2.077328 
 

Eviews13
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 Response of EVA: 

 Period EVA ELEV LEV SIZE 

 1  1.794425  0.000000  0.000000  0.000000 

 2  0.239937 -0.173464 -0.018909  0.298789 

 3 -0.169763 -0.381469  0.401131 -0.119966 

 4 -0.337781 -1.093059  0.455041  0.043963 

 5 -0.082252 -0.848919  0.236482  0.036463 

 6  0.118429 -0.072992  0.318532 -0.150683 

 7  0.318762  0.304465  0.305665 -0.071317 

 8  0.075456  0.239879  0.277090  0.110357 

 9  0.302548  0.205521  0.310430 -0.035036 

 10  0.449243  0.191649  0.326637  0.042205 
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Firm Time LEV ELEV SIZE EVA 

1 2010 1.397 0.035 24.064 1.6 

1 2011 0.977 0.053 24.029 3.4 

1 2012 1.035 0.049 24.125 2 

1 2013 0.797 0.061 24.127 0.6 

1 2014 0.795 0.033 24.176 0.09 

1 2015 0.706 0.014 24.276 0.03 

1 2016 0.689 0.009 24.56 1.3 

1 2017 0.729 0.019 24.601 0.3 

1 2018 0.999 0.027 24.401 0.5 

1 2019 0.856 0.011 24.422 0.8 

1 2020 0.83 0.0019 24.42 0.3 

1 2021 0.96 -0.00559 24.52 0.6 

2 2010 1.386 0.071 22.87 -1.50 

2 2011 2.368 -0.121 23.1 0.3 

2 2012 1.977 0.091 23.15 0.7 

2 2013 1.766 0.065 23.2 2.4 

2 2014 1.688 0.122 23.2 1.1 

2 2015 1.498 0.078 23.2 1.1 

2 2016 1.491 0.037 23.18 1.7 

2 2017 1.531 0.06 23.17 1.2 

2 2018 1.465 0.038 23.15 1.8 

2 2019 1.254 0.001 23.13 0.6 

2 2020 1.554 -0.083 23.06 1.6 

2 2021 1.661 -0.099 22.97 0.5 

3 2010 1.185 0.211 22.49 4.00 

3 2011 2.346 -0.121 22.61 3.7 

3 2012 2.01 0.059 22.6 -0.4 

3 2013 2.216 0.091 22.68 0.5 

3 2014 2.055 0.087 22.71 0.9 

3 2015 1.611 0.086 22.69 1.1 

3 2016 1.549 0.097 22.76 0.9 

3 2017 1.37 0.103 22.82 1.2 

3 2018 1.29 0.105 22.91 1.6 

3 2019 1.293 0.081 23.01 1.4 

3 2020 1.278 0.064 23.17 -4.8 

3 2021 0.135 0.067 23.21 1 

4 2010 1.506 0.0407 19.7 0.3 

4 2011 2.563 0.055 20.17 0.3 

4 2012 2.522 0.024 20.17 0.2 

4 2013 2.887 0.088 20.37 0.3 

4 2014 2.757 0.169 20.54 0.6 



4 2015 2.837 0.175 20.73 0.6 

4 2016 3.407 0.172 21.04 1.6 

4 2017 3.728 0.019 21.03 -0.01 

4 2018 3.393 0.0302 20.98 1.2 

4 2019 4.119 0.0056 21.13 1.7 

4 2020 3.937 0.008 21.15 2.3 

4 2021 1.067 0.0038 21.59 2.3 

5 2010 0.46 0.06 19.67 1.5 

5 2011 3.386 0.471 20.11 1.9 

5 2012 3.716 0.49 20.27 1.9 

5 2013 1.757 0.174 20.47 2.1 

5 2014 1.854 -0.104 20.68 1.7 

5 2015 1.642 0.08 20.74 1.6 

5 2016 1.87 0.03 20.89 1.3 

5 2017 1.579 0.03 20.85 1.6 

5 2018 1.528 0.07 20.87 -0.3 

5 2019 1.33 0.0006 20.79 0.04 

5 2020 1.87 -0.21 20.75 -1.4 

5 2021 2.26 -0.20 20.65 -0.1 

6 2010 171.63 0.994 19.16 0.1 

6 2011 12.28 0.86 19.27 1.7 

6 2012 6.49 0.462 19.41 1.7 

6 2013 4.752 0.324 19.58 2.3 

6 2014 2.645 0.227 19.49 2.4 

6 2015 1.741 0.213 19.45 -2.5 

6 2016 1.038 0.05 19.27 1.5 

6 2017 0.968 0.004 19.25 0.1 

6 2018 1.833 0.047 19.69 0.2 

6 2019 1.338 0.057 19.61 1.4 

6 2020 1.06 0.04 19.56 1.4 

6 2021 0.82 0.03 19.51 1.2 

7 2010 0.488 0.073 21.19 1.4 

7 2011 0.331 0.074 21.5 3.1 

7 2012 0.409 0.124 21.13 0.8 

7 2013 0.491 0.158 21.07 1.1 

7 2014 0.744 0.124 21.2 3 

7 2015 0.401 0.06 21.13 3 

7 2016 0.368 0.05 21.17 1.9 

7 2017 0.246 0.02 21.2 1.8 

7 2018 0.394 0.07 21.22 -0.2 

7 2019 0.321 0.07 21 -2.02 

7 2020 0.352 0.06 21.17 -1.2 



7 2021 0.41 0.04 21.36 -2.15 

8 2010 2.732 0.266 22.22 6.2 

8 2011 3.157 0.119 22.5 0.4 

8 2012 4.551 0.108 22.94 0.4 

8 2013 4.819 0.128 20.85 0.3 

8 2014 4.921 0.055 23.16 0.1 

8 2015 4.954 0.065 23.25 1.1 

8 2016 4.881 0.043 23.31 1.5 

8 2017 4.194 0.021 23.14 0.8 

8 2018 4.718 0.02 23.38 0.7 

8 2019 3.662 0.112 23.29 0.5 

8 2020 3.17 0.033 23.23 0.09 

8 2021 3.16 0.11 23.23 -0.7 

9 2010 0.417 -0.007 22.05 1.9 

9 2011 0.461 0.003 22.2 2.8 

9 2012 0.303 0.02 22.24 1.5 

9 2013 0.331 0.03 22.42 -0.1 

9 2014 0.182 0.02 22.4 -0.7 

9 2015 0.333 0.05 22.59 2.8 

9 2016 0.244 0.05 22.65 0.1 

9 2017 0.242 0.01 22.72 2.1 

9 2018 0.136 0.03 22.77 0.2 

9 2019 10.941 1.04 22.33 0.7 

9 2020 14.63 0.941 22.43 0.3 

9 2021 20.26 0.923 22.42 0.04 

10 2010 0.945 0.01 21.63 0.5 

10 2011 881 0.04 21.68 0.6 

10 2012 0.832 0.02 21.7 -0.09 

10 2013 0.517 0.04 21.58 0.8 

10 2014 0.567 0.02 21.69 -0.5 

10 2015 0.646 0.08 21.81 -0.7 

10 2016 0.558 0.07 21.91 0.2 

10 2017 0.148 0.03 21.81 0.02 

10 2018 0.152 0.03 21.8 10 

10 2019 0.157 0.04 21.81 3.7 

10 2020 0.189 0.04 21.85 -3.3 

10 2021 0.196 0.03 21.77 0.005 

11 2010 0.343 0.177 22.98 -0.01 

11 2011 0.266 0.15 23.39 -0.03 

11 2012 0.187 0.124 23.76 -0.3 

11 2013 0.172 0.03 23.92 0.07 

11 2014 0.119 0.04 24.08 0.3 



11 2015 0.144 0.138 24.29 4 

11 2016 0.209 0.05 24.41 2 

11 2017 0.253 0.02 24.47 1.5 

11 2018 0.199 0.01 24.50 0.9 

11 2019 0.194 0.007 24.51 0.6 

11 2020 0.165 0.017 24.52 1 

11 2021 0.152 0.018 24.57 0.7 

12 2010 0.332 -0.022 21.043 0.9 

12 2011 0.284 -0.012 21.008 0.4 

12 2012 0.289 -0.006 21.063 0.4 

12 2013 0.433 -0.002 21.2 0.4 

12 2014 0.721 -0.00025 21.383 0.2 

12 2015 1.036 -6.4E-05 21.563 0.3 

12 2016 1.246 -0.0068 21.662 0.4 

12 2017 1.441 -0.023 21.746 1.3 

12 2018 1.604 -0.018 21.826 1.8 

12 2019 2.156 -0.041 21.987 1.1 

12 2020 1.774 0.03 22.04 1.7 

12 2021 2.518 0.0019 21.99 2.4 

13 2010 1.713 0.006 23.98 0.7 

13 2011 2.439 -0.143 24.05 0.6 

13 2012 2.228 0.04 24.17 0.7 

13 2013 1.341 0.02 24.09 0.7 

13 2014 1.341 0.07 24.33 1 

13 2015 1.847 0.08 24.41 0.4 

13 2016 1.532 0.08 24.46 0.7 

13 2017 1.228 0.06 24.49 0.6 

13 2018 0.684 0.147 24.64 1.8 

13 2019 1.169 0.04 24.78 1.7 

13 2020 0.942 0.05 24.78 1 

13 2021 0.855 0.04 24.82 1.5 

14 2010 0.545 0.108 18.001 -1 

14 2011 0.601 0.052 18.211 0.1 

14 2012 2.161 0.061 18.789 0.7 

14 2013 2.575 0.148 19.02 0.5 

14 2014 1.74 0.065 18.71 2.5 

14 2015 2.23 0.155 18.952 0.8 

14 2016 0.773 0.10 19.096 -2.1 

14 2017 0.647 0.026 19.137 0.6 

14 2018 0.647 0.022 19.243 0.5 

14 2019 0.438 0.0006 19.731 1.8 

14 2020 1.239 0.013 20.22 6 



14 2021 1.236 0.06 19.01 1 

15 2010 1.501 -0.406 24.55 3.2 

15 2011 2.93 -0.577 24.44 2.3 

15 2012 4.719 -0.713 24.48 -0.3 

15 2013 -8.72 2.88 24.3 -5 

15 2014 -3.821 1.115 24.41 -0.006 

15 2015 -2.81 0.832 24.39 9.8 

15 2016 -3.20 1.1 25.013 -0.9 

15 2017 -3.081 0.30 25.20 1 

15 2018 -2.262 0.15 25.13 -1 

15 2019 3.346 -0.292 28.91 0.3 

15 2020 5.884 -0.444 25.90 1.2 

15 2021 8.191 -0.328 25.89 1.1 

16 2010 0.299 0.04 22.38 0.01 

16 2011 1.18 0.05 26.29 9.3 

16 2012 0.673 0.04 26.17 7.1 

16 2013 0.308 0.03 26.08 2.5 

16 2014 0.493 0.05 26.36 1.7 

16 2015 0.583 0.09 26.57 -11 

16 2016 0.503 0.03 26.6 1.3 

16 2017 0.75 0.07 26.85 -2.5 

16 2018 0.675 0.01 26.84 3.3 

16 2019 0.667 0.01 26.88 0.006 

16 2020 1.18 0.04 26.29 0.06 

16 2021 0.673 0.06 26.17 0.007 

17 2010 0.215 0.03 23.81 0.7 

17 2011 0.259 0.02 23.89 -0.1 

17 2012 0.294 0.03 24.04 -0.46 

17 2013 0.285 0.03 24.17 1 

17 2014 0.288 0.02 24.3 0.3 

17 2015 0.266 0.02 24.4 0.3 

17 2016 0.259 0.01 24.52 0.7 

17 2017 0.257 0.01 24.65 1.2 

17 2018 0.08 0.01 24.73 1.2 

17 2019 0.241 0.03 24.83 3 

17 2020 0.258 0.007 24.88 0.7 

17 2021 0.27 0.008 24.94 2.9 

18 2010 0.673 0.03 24.93 3 

18 2011 0.615 0.03 24.87 2 

18 2012 0.406 0.02 24.85 2.3 

18 2013 0.482 0.04 25.03 2 

18 2014 0.429 0.04 25.20 1.6 



18 2015 0.29 0.04 25.21 -0.002 

18 2016 0.28 0.03 25.28 1.9 

18 2017 0.233 0.01 25.30 1.7 

18 2018 0.207 0.01 25.33 1.2 

18 2019 0.314 0.009 25.39 -0.5 

18 2020 0.4 -0.009 25.30 -3.6 

18 2021 0.353 0.00 25.25 -0.3 

19 2010 0.471 -0.005 22.69 -0.3 

19 2011 0.442 -0.01 22.79 0.004 

19 2012 0.47 0.04 22.96 -0.09 

19 2013 0.604 -0.156 23.02 0.3 

19 2014 0.554 -0.186 23.15 0.3 

19 2015 0.618 -0.134 23.24 0.01 

19 2016 0.588 -0.142 23.42 0.07 

19 2017 0.491 -0.119 23.45 0.8 

19 2018 1.543 0.004 24.08 11 

19 2019 0.477 -0.06 23.75 0.06 

19 2020 0.499 -0.08 24.21 0.6 

19 2021 0.715 -0.05 24.37 -1 

20 2010 1.355 0.09 23.6 0.14 

20 2011 1.34 0.08 23.62 0.25 

20 2012 1.481 0.138 24 0.77 

20 2013 0.621 0.06 23.39 0.22 

20 2014 0.406 0.01 23.25 0.09 

20 2015 0.983 0.105 24.36 1.57 

20 2016 0.723 0.09 24.41 1.28 

20 2017 0.728 0.09 24.60 1.88 

20 2018 0.674 0.09 24.73 0.88 

20 2019 0.767 0.08 24.92 1.33 

20 2020 0.839 0.04 25.03 1.8 

20 2021 0.756 0.06 25.09 1.7 

21 2010 0.207 0.07 24.38 -0.003 

21 2011 0.192 0.707 24.43 0.006 

21 2012 0.553 0.232 24.84 0.004 

21 2013 1.297 0.06 24.78 -0.17 

21 2014 0.691 0.14 24.51 11 

21 2015 1.04 -0.03 24.59 0.18 

21 2016 1.242 -0.02 24.64 0.05 

21 2017 0.662 0.136 24.65 -0.01 

21 2018 0.607 0.07 24.64 0.01 

21 2019 1.052 -0.02 24.64 0.06 

21 2020 1.397 -0.146 24.6 0.02 



21 2021 2.47 -0.302 24.64 -0.0005 

22 2010 0.356 0.02 24.39 1.28 

22 2011 0.417 0.03 24.5 -1.42 

22 2012 0.363 0.01 24.53 -1.9 

22 2013 0.87 0.006 24.6 2.15 

22 2014 0.386 0.01 24.6 -1.04 

22 2015 0.51 0.02 24.72 -4.8 

22 2016 0.984 0.03 25.05 0.64 

22 2017 1.204 0.08 25.32 5.54 

22 2018 1.105 0.05 24.4 4.69 

22 2019 0.813 0.04 24.39 4.14 

22 2020 0.697 0.03 25.41 2.17 

22 2021 0.701 0.02 24.71 0.69 



Series:  EVA 

Date: 07/20/23   Time: 19:36 

Sample: 2010 2021 

User-specified lags: 1 

Total (balanced) observations: 220 

Cross-sections included: 22 

Method  Statistic Prob.** 

ADF - Fisher Chi-square  43.5450  0.4910 

ADF - Choi Z-stat -0.72267  0.2349 
 
 

Series:  D(EVA) 

Date: 07/20/23   Time: 19:36 

Sample: 2010 2021 

User-specified lags: 1 

Total (balanced) observations: 198 

Cross-sections included: 22 

Method  Statistic Prob.** 

ADF - Fisher Chi-square  63.4298  0.0290 

ADF - Choi Z-stat -2.99736  0.0014 
 
 

Series:  ELEV 

Date: 07/20/23   Time: 19:37 

Sample: 2010 2021 

User-specified lags: 1 

Total (balanced) observations: 220 

Cross-sections included: 22 

Method  Statistic Prob.** 

ADF - Fisher Chi-square  54.6709  0.1300 

ADF - Choi Z-stat -1.32215  0.0931 
 
 

Series:  D(ELEV) 

Date: 07/20/23   Time: 19:37 

Sample: 2010 2021 

User-specified lags: 1 

Total (balanced) observations: 198 

Cross-sections included: 22 

Method  Statistic Prob.** 

ADF - Fisher Chi-square  72.4050  0.0045 

ADF - Choi Z-stat -2.58429  0.0049 
 

 



 

Series:  LEV 

Date: 07/20/23   Time: 19:38 

Sample: 2010 2021 

User-specified lags: 1 

Total (balanced) observations: 220 

Cross-sections included: 22 

Method  Statistic Prob.** 

ADF - Fisher Chi-square  44.3819  0.4555 

ADF - Choi Z-stat NA  
 
 

Series:  D(LEV) 

Date: 07/20/23   Time: 19:38 

Sample: 2010 2021 

User-specified lags: 1 

Total (balanced) observations: 198 

Cross-sections included: 22 

Method  Statistic Prob.** 

ADF - Fisher Chi-square  76.9196  0.0016 

ADF - Choi Z-stat NA  
 
 

Series:  SIZE 

Date: 07/20/23   Time: 19:39 

Sample: 2010 2021 

User-specified lags: 1 

Total (balanced) observations: 220 

Cross-sections included: 22 

Method  Statistic Prob.** 

ADF - Fisher Chi-square  54.9177  0.1252 

ADF - Choi Z-stat  0.87542  0.8093 
 
 

Series:  D(SIZE) 

Date: 07/20/23   Time: 19:39 

Sample: 2010 2021 

User-specified lags: 1 

Total (balanced) observations: 198 

Cross-sections included: 22 

Method  Statistic Prob.** 

ADF - Fisher Chi-square  101.597  0.0000 

ADF - Choi Z-stat -4.67763  0.0000 
 



 

Vector Error Correction Estimates 

Date: 07/22/23   Time: 13:46 

Sample (adjusted): 2017 2021 

Included observations: 110 after adjustments 

Standard errors in ( ) & t-statistics in [ ] 

Lags interval (in first differences): 1 to 6 

Endogenous variables: EVA ELEV LEV 

Deterministic assumptions: Case 3 (Johansen-Hendry-

Juselius): 

Cointegrating relationship includes a constant. Short-run 

dynamics 

include a constant. 

Cointegrating Eq:  CointEq1   

EVA(-1)  1.000000   

ELEV(-1)  6.199653   

  (1.45027)   

 [4.27483]   

LEV(-1) -0.098396   

  (0.09080)   

 [-1.08366]   

C -1.216255   

Error Correction: D(EVA) D(ELEV) D(LEV) 

COINTEQ1 -1.429714 -0.036026  0.125009 

  (0.24932)  (0.01656)  (0.17182) 

 [-5.73445] [-2.17591] [0.72756] 

D(EVA(-1))  0.556211  0.029737 -0.140439 

  (0.22046)  (0.01464)  (0.15193) 

 [2.52301] [2.03124] [-0.92439] 

D(EVA(-2))  0.531492  0.025005 -0.122874 

  (0.19177)  (0.01273)  (0.13216) 

 [2.77151] [1.96351] [-0.92974] 

D(EVA(-3))  0.327908  0.024070 -0.148097 

  (0.16559)  (0.01100)  (0.11411) 

 [1.98029] [2.18897] [-1.29780] 

D(EVA(-4))  0.265255  0.020910 -0.020791 

  (0.14726)  (0.00978)  (0.10149) 

 [1.80123] [2.13823] [-0.20486] 

D(EVA(-5))  0.226784  0.009673 -0.021179 

  (0.11944)  (0.00793)  (0.08232) 

 [1.89866] [1.21944] [-0.25729] 

D(EVA(-6))  0.148420  0.006711 -0.038842 

  (0.09928)  (0.00659)  (0.06842) 

 [1.49504] [1.01799] [-0.56774] 



D(ELEV(-1))  5.325875  0.246831 -2.316596 

  (2.13892)  (0.14204)  (1.47404) 

 [2.48999] [1.73777] [-1.57160] 

D(ELEV(-2))  3.544624  0.161278 -0.909941 

  (1.98632)  (0.13191)  (1.36888) 

 [1.78452] [1.22268] [-0.66474] 

D(ELEV(-3)) -2.128594  0.113921  0.813327 

  (2.50205)  (0.16615)  (1.72430) 

 [-0.85074] [0.68563] [0.47169] 

D(ELEV(-4))  2.065537 -0.106887  0.507626 

  (1.42641)  (0.09472)  (0.98301) 

 [1.44807] [-1.12841] [0.51640] 

D(ELEV(-5))  2.199994 -0.031328  0.017322 

  (1.05674)  (0.07017)  (0.72825) 

 [2.08187] [-0.44642] [0.02379] 

D(ELEV(-6))  2.367189 -0.073845  0.549996 

  (0.72182)  (0.04793)  (0.49744) 

 [3.27947] [-1.54056] [1.10564] 

D(LEV(-1))  0.083780 -0.011185  0.482105 

  (0.21736)  (0.01443)  (0.14980) 

 [0.38544] [-0.77488] [3.21839] 

D(LEV(-2))  0.100510 -0.000282  0.312917 

  (0.20576)  (0.01366)  (0.14180) 

 [0.48848] [-0.02064] [2.20672] 

D(LEV(-3)) -0.071438  0.000783  0.023678 

  (0.46092)  (0.03061)  (0.31764) 

 [-0.15499] [0.02559] [0.07454] 

D(LEV(-4))  0.032543 -0.001069  0.034014 

  (0.34082)  (0.02263)  (0.23488) 

 [0.09548] [-0.04724] [0.14482] 

D(LEV(-5)) -0.008822  0.000105  0.000354 

  (0.00297)  (0.00020)  (0.00205) 

 [-2.97222] [0.53305] [0.17315] 

D(LEV(-6)) -0.010280  3.40E-05 -0.000208 

  (0.00206)  (0.00014)  (0.00142) 

 [-4.98305] [0.24819] [-0.14636] 

C -0.118538 -0.005327  0.134407 

  (0.19268)  (0.01279)  (0.13278) 

 [-0.61522] [-0.41637] [1.01223] 

R-squared  0.594992  0.397476  0.359361 

Adj. R-squared  0.509491  0.270277  0.224115 

Sum sq. resids  297.5650  1.312230  141.3230 

S.E. equation  1.818317  0.120749  1.253098 

F-statistic  6.958842  3.124828  2.657090 

Log likelihood -210.8166  87.49815 -169.8644 

Akaike AIC  4.196666 -1.227239  3.452081 



Schwarz SC  4.687662 -0.736243  3.943077 

Mean dependent -0.042259 -0.013383  0.259773 

S.D. dependent  2.596247  0.141353  1.422612 

Determinant resid covariance (dof 

adj.)  0.035569  

Determinant resid covariance  0.019481  

Log likelihood -251.6433  

Akaike information criterion  5.720788  

Schwarz criterion  7.267426  

Number of coefficients  63  

 

Dependent Variable: D(EVA) 

Method: Panel Least Squares 

Date: 07/22/23   Time: 13:47 

Sample (adjusted): 2017 2021 

Periods included: 5 

Cross-sections included: 22 

Total panel (balanced) observations: 110 

D(EVA) = C(1)*( EVA(-1) + 6.19965265007*ELEV(-1) - 

0.0983963043952 *LEV(-1) - 1.21625451552 ) + C(2)*D(EVA(-

1)) + C(3)*D(EVA(-2)) + C(4) *D(EVA(-3)) + C(5)*D(EVA(-4)) 

+ C(6)*D(EVA(-5)) + C(7)*D(EVA(-6)) + C(8)*D(ELEV(-1)) + 

C(9)*D(ELEV(-2)) + C(10)*D(ELEV(-3)) + C(11) *D(ELEV(-

4)) + C(12)*D(ELEV(-5)) + C(13)*D(ELEV(-6)) + C(14) 
*D(LEV(-1)) + C(15)*D(LEV(-2)) + C(16)*D(LEV(-3)) + 

C(17)*D(LEV(-4)) + C(18)*D(LEV(-5)) + C(19)*D(LEV(-6)) + 

C(20) 

 Coefficient Std. Error t-Statistic Prob.   

C(1) -1.429714 0.249320 -5.734452 0.0000 

C(2) 0.556211 0.220455 2.523013 0.0134 

C(3) 0.531492 0.191770 2.771512 0.0068 

C(4) 0.327908 0.165586 1.980286 0.0507 

C(5) 0.265255 0.147263 1.801232 0.0750 

C(6) 0.226784 0.119444 1.898663 0.0608 

C(7) 0.148420 0.099275 1.495036 0.1384 

C(8) 5.325875 2.138916 2.489988 0.0146 

C(9) 3.544624 1.986316 1.784521 0.0777 

C(10) -2.128594 2.502054 -0.850739 0.3972 

C(11) 2.065537 1.426407 1.448070 0.1511 

C(12) 2.199994 1.056739 2.081871 0.0402 

C(13) 2.367189 0.721819 3.279475 0.0015 

C(14) 0.083780 0.217364 0.385436 0.7008 

C(15) 0.100510 0.205763 0.488476 0.6264 



C(16) -0.071438 0.460916 -0.154992 0.8772 

C(17) 0.032543 0.340820 0.095484 0.9241 

C(18) -0.008822 0.002968 -2.972223 0.0038 

C(19) -0.010280 0.002063 -4.983046 0.0000 

C(20) -0.118538 0.192675 -0.615219 0.5400 

R-squared 0.594992     Mean dependent var 

-

0.042259 

Adjusted R-

squared 0.509491     S.D. dependent var 2.596247 

S.E. of regression 1.818317     Akaike info criterion 4.196666 

Sum squared resid 297.5650     Schwarz criterion 4.687662 

Log likelihood -210.8166 

    Hannan-Quinn 

criter. 4.395816 

F-statistic 6.958842     Durbin-Watson stat 2.526334 

Prob(F-statistic) 0.000000    

Roots of Characteristic Polynomial 

Endogenous variables: EVA ELEV LEV 

Exogenous variables: 

Lag specification: 1 6 

Date: 07/22/23   Time: 14:56 

     Root Modulus 

 1.000000  1.000000 

 1.000000  1.000000 

 0.792117 - 0.395598i  0.885408 

 0.792117 + 0.395598i  0.885408 

 0.661717 - 0.580341i  0.880150 

 0.661717 + 0.580341i  0.880150 

 0.225320 + 0.809831i  0.840592 

 0.225320 - 0.809831i  0.840592 

-0.656256 - 0.474256i  0.809686 

-0.656256 + 0.474256i  0.809686 

-0.777929 - 0.082255i  0.782266 

-0.777929 + 0.082255i  0.782266 

-0.467076 - 0.514042i  0.694549 

-0.467076 + 0.514042i  0.694549 

 0.617021 + 0.312792i  0.691776 

 0.617021 - 0.312792i  0.691776 

-0.182037 - 0.635848i  0.661392 

-0.182037 + 0.635848i  0.661392 



 
 
 
 
 
 
 
 
 
 

 0.066825 + 0.578253i  0.582101 

 0.066825 - 0.578253i  0.582101 

 0.058827  0.058827 



 

 

Vector Error Correction Estimates 

Date: 07/23/23   Time: 13:55 

Sample (adjusted): 2017 2021 

Included observations: 110 after adjustments 

Standard errors in ( ) & t-statistics in [ ] 

Lags interval (in first differences): 1 to 6 

Endogenous variables: EVA ELEV LEV SIZE 

Deterministic assumptions: Case 3 (Johansen-Hendry-Juselius): 

Cointegrating 

relationship includes a constant. Short-run dynamics include a constant. 

Cointegrating Eq:  CointEq1    

EVA(-1)  1.000000    

ELEV(-1)  5.419386    

  (1.40368)    

 [3.86083]    

LEV(-1) -0.120803    

  (0.09603)    

 [-1.25793]    

SIZE(-1) -0.023639    

  (0.05454)    

 [-0.43345]    

C -0.596907    

Error Correction: D(EVA) D(ELEV) D(LEV) D(SIZE) 

COINTEQ1 -1.630439 -0.032200  0.115896  0.047147 

  (0.27286)  (0.01903)  (0.19456)  (0.04222) 

 [-5.97529] [-1.69229] [0.59568] [1.11674] 

D(EVA(-1))  0.718048  0.026731 -0.135844 -0.053301 

  (0.24182)  (0.01686)  (0.17243)  (0.03742) 

 [2.96930] [1.58520] [-0.78783] [-1.42456] 

D(EVA(-2))  0.633312  0.022263 -0.117436 -0.050183 

  (0.21422)  (0.01494)  (0.15275)  (0.03314) 

 [2.95636] [1.49035] [-0.76883] [-1.51407] 

D(EVA(-3))  0.420890  0.021740 -0.140972 -0.048871 

  (0.18199)  (0.01269)  (0.12977)  (0.02816) 

 [2.31266] [1.71301] [-1.08634] [-1.73557] 

D(EVA(-4))  0.304795  0.019281 -0.018695 -0.034265 

  (0.15528)  (0.01083)  (0.11072)  (0.02403) 

 [1.96290] [1.78071] [-0.16885] [-1.42621] 

D(EVA(-5))  0.258280  0.008327 -0.027295 -0.005468 

  (0.12614)  (0.00880)  (0.08994)  (0.01952) 



 [2.04755] [0.94665] [-0.30347] [-0.28019] 

D(EVA(-6))  0.212962  0.005331 -0.046556  0.000601 

  (0.10959)  (0.00764)  (0.07814)  (0.01696) 

 [1.94327] [0.69763] [-0.59579] [0.03546] 

D(ELEV(-1))  8.638743  0.193781 -1.914929  0.258977 

  (2.56122)  (0.17860)  (1.82624)  (0.39628) 

 [3.37290] [1.08500] [-1.04856] [0.65352] 

D(ELEV(-2))  1.198104  0.179583 -1.210689 -0.880525 

  (2.42147)  (0.16885)  (1.72659)  (0.37466) 

 [0.49478] [1.06354] [-0.70120] [-2.35021] 

D(ELEV(-3)) -1.383307  0.118017  0.928422  0.187670 

  (2.64705)  (0.18458)  (1.88744)  (0.40956) 

 [-0.52258] [0.63937] [0.49190] [0.45822] 

D(ELEV(-4))  0.765271 -0.104564  0.246103  0.005017 

  (1.60650)  (0.11203)  (1.14549)  (0.24856) 

 [0.47636] [-0.93340] [0.21484] [0.02018] 

D(ELEV(-5))  3.021478 -0.054199  0.113465  0.337616 

  (1.12757)  (0.07863)  (0.80399)  (0.17446) 

 [2.67965] [-0.68931] [0.14113] [1.93520] 

D(ELEV(-6))  2.551295 -0.084589  0.578545  0.859888 

  (0.71571)  (0.04991)  (0.51033)  (0.11074) 

 [3.56468] [-1.69489] [1.13367] [7.76509] 

D(LEV(-1)) -0.266703 -0.010946  0.473859 -0.066358 

  (0.24062)  (0.01678)  (0.17157)  (0.03723) 

 [-1.10840] [-0.65234] [2.76189] [-1.78241] 

D(LEV(-2))  0.408798 -0.006401  0.363972  0.072170 

  (0.27419)  (0.01912)  (0.19550)  (0.04242) 

 [1.49095] [-0.33477] [1.86171] [1.70120] 

D(LEV(-3)) -0.094727  0.004439  0.021628 -0.106449 

  (0.50350)  (0.03511)  (0.35901)  (0.07790) 

 [-0.18814] [0.12642] [0.06024] [-1.36643] 

D(LEV(-4)) -0.239254  0.001730 -0.041884 -0.054576 

  (0.36156)  (0.02521)  (0.25781)  (0.05594) 

 [-0.66172] [0.06861] [-0.16246] [-0.97558] 

D(LEV(-5)) -0.008521  9.85E-05  0.000342  0.000172 

  (0.00297)  (0.00021)  (0.00211)  (0.00046) 

 [-2.87363] [0.47651] [0.16154] [0.37491] 

D(LEV(-6)) -0.010199  3.25E-05 -0.000163  0.000121 

  (0.00205)  (0.00014)  (0.00146)  (0.00032) 

 [-4.97485] [0.22714] [-0.11141] [0.38265] 

D(SIZE(-1))  1.133155 -0.007689  0.109388 -0.341317 

  (0.63576)  (0.04433)  (0.45332)  (0.09837) 

 [1.78235] [-0.17344] [0.24130] [-3.46982] 

D(SIZE(-2)) -0.204343  0.011603 -0.094945 -0.332676 



  (0.87280)  (0.06086)  (0.62234)  (0.13504) 

 [-0.23412] [0.19064] [-0.15256] [-2.46348] 

D(SIZE(-3))  0.369922 -0.011994  0.083274  0.244534 

  (0.84212)  (0.05872)  (0.60046)  (0.13030) 

 [0.43927] [-0.20424] [0.13868] [1.87676] 

D(SIZE(-4)) -0.108368  0.006950  0.316933  0.162218 

  (0.76358)  (0.05325)  (0.54446)  (0.11814) 

 [-0.14192] [0.13052] [0.58210] [1.37305] 

D(SIZE(-5)) -0.512951  0.010534 -0.283332  0.060193 

  (0.67004)  (0.04672)  (0.47776)  (0.10367) 

 [-0.76555] [0.22545] [-0.59304] [0.58062] 

D(SIZE(-6)) -0.730838  0.000884  0.067800 -0.013423 

  (0.42975)  (0.02997)  (0.30643)  (0.06649) 

 [-1.70060] [0.02950] [0.22126] [-0.20187] 

C -0.028223 -0.005759  0.105761  0.053947 

  (0.29315)  (0.02044)  (0.20902)  (0.04536) 

 [-0.09628] [-0.28173] [0.50597] [1.18940] 

R-squared  0.631861  0.396105  0.376622  0.785414 

Adj. R-squared  0.522296  0.216374  0.191092  0.721550 

Sum sq. resids  270.4768  1.315217  137.5153  6.475028 

S.E. equation  1.794425  0.125129  1.279487  0.277639 

F-statistic  5.766996  2.203879  2.029985  12.29808 

Log likelihood -205.5671  87.37308 -168.3623 -0.294233 

Akaike AIC  4.210310 -1.115874  3.533859  0.478077 

Schwarz SC  4.848605 -0.477579  4.172155  1.116372 

Mean dependent -0.042259 -0.013383  0.259773  0.030718 

S.D. dependent  2.596247  0.141353  1.422612  0.526147 

Determinant resid covariance (dof 

adj.)  0.002434   

Determinant resid covariance  0.000828   

Log likelihood -233.9987   

Akaike information criterion  6.218158   

Schwarz criterion  8.869538   

Number of coefficients  108   
 



 

Dependent Variable: D(EVA) 

Method: Panel Least Squares 

Date: 07/23/23   Time: 13:57 

Sample (adjusted): 2017 2021 

Periods included: 5 

Cross-sections included: 22 

Total panel (balanced) observations: 110 

D(EVA) = C(1)*( EVA(-1) + 5.41938572851*ELEV(-1) - 

0.120803015984 *LEV(-1) - 0.0236389460898*SIZE(-1) - 

0.596906757619 ) + C(2) *D(EVA(-1)) + C(3)*D(EVA(-2)) + 

C(4)*D(EVA(-3)) + C(5)*D(EVA(-4)) + C(6)*D(EVA(-5)) + 

C(7)*D(EVA(-6)) + C(8)*D(ELEV(-1)) + C(9)*D(ELEV( 

-2)) + C(10)*D(ELEV(-3)) + C(11)*D(ELEV(-4)) + 
C(12)*D(ELEV(-5)) + C(13)*D(ELEV(-6)) + C(14)*D(LEV(-1)) 

+ C(15)*D(LEV(-2)) + C(16) *D(LEV(-3)) + C(17)*D(LEV(-4)) 

+ C(18)*D(LEV(-5)) + C(19)*D(LEV(-6)) + C(20)*D(SIZE(-1)) 

+ C(21)*D(SIZE(-2)) + C(22)*D(SIZE(-3)) + C(23) *D(SIZE(-

4)) + C(24)*D(SIZE(-5)) + C(25)*D(SIZE(-6)) + C(26) 

 Coefficient Std. Error t-Statistic Prob. 

C(1) -1.630439 0.272864 -5.975289 0.0000 

C(2) 0.718048 0.241824 2.969305 0.0039 

C(3) 0.633312 0.214220 2.956363 0.0040 

C(4) 0.420890 0.181994 2.312665 0.0232 

C(5) 0.304795 0.155278 1.962901 0.0530 

C(6) 0.258280 0.126141 2.047552 0.0437 

C(7) 0.212962 0.109590 1.943268 0.0553 

C(8) 8.638743 2.561221 3.372901 0.0011 

C(9) 1.198104 2.421469 0.494784 0.6220 

C(10) -1.383307 2.647049 -0.522585 0.6026 

C(11) 0.765271 1.606503 0.476358 0.6351 

C(12) 3.021478 1.127566 2.679646 0.0089 

C(13) 2.551295 0.715714 3.564683 0.0006 

C(14) -0.266703 0.240620 -1.108398 0.2709 

C(15) 0.408798 0.274186 1.490950 0.1397 

C(16) -0.094727 0.503498 -0.188139 0.8512 

C(17) -0.239254 0.361561 -0.661724 0.5100 

C(18) -0.008521 0.002965 -2.873634 0.0051 

C(19) -0.010199 0.002050 -4.974845 0.0000 

C(20) 1.133155 0.635763 1.782354 0.0783 



C(21) -0.204343 0.872805 -0.234122 0.8155 

C(22) 0.369922 0.842124 0.439273 0.6616 

C(23) -0.108368 0.763585 -0.141920 0.8875 

C(24) -0.512951 0.670038 -0.765554 0.4461 

C(25) -0.730838 0.429753 -1.700601 0.0927 

C(26) -0.028223 0.293148 -0.096276 0.9235 

R-squared 0.631861 Mean dependent var 

-

0.042259 

Adjusted R-

squared 0.522296 S.D. dependent var 2.596247 

S.E. of regression 1.794425 Akaike info criterion 4.210310 

Sum squared resid 270.4768 Schwarz criterion 4.848605 

Log likelihood -205.5671 Hannan-Quinn criter. 4.469206 

F-statistic 5.766996 Durbin-Watson stat 2.571332 

Prob(F-statistic) 0.000000    
 

 

Roots of Characteristic Polynomial 

Endogenous variables: EVA ELEV LEV 

SIZE 

Exogenous variables: 

Lag specification: 1 6 

Date: 07/23/23   Time: 15:00 

     Root Modulus 

 1.000000  1.000000 

 1.000000  1.000000 

 1.000000  1.000000 

 0.716144 + 0.571077i  0.915965 

 0.716144 - 0.571077i  0.915965 

 0.767193 - 0.389354i  0.860338 

 0.767193 + 0.389354i  0.860338 

 0.212251 + 0.810729i  0.838053 

 0.212251 - 0.810729i  0.838053 

-0.372517 + 0.714819i  0.806062 

-0.372517 - 0.714819i  0.806062 

-0.530577 + 0.586391i  0.790801 

-0.530577 - 0.586391i  0.790801 

-0.787529  0.787529 

 0.768928 - 0.061435i  0.771378 

 0.768928 + 0.061435i  0.771378 

-0.652800  0.652800 

-0.533926 - 0.353975i  0.640605 

-0.533926 + 0.353975i  0.640605 



-0.116947 + 0.617935i  0.628904 

-0.116947 - 0.617935i  0.628904 

 0.058830 + 0.613685i  0.616498 

 0.058830 - 0.613685i  0.616498 

-0.283441 - 0.295426i  0.409408 

-0.283441 + 0.295426i  0.409408 

 0.227579  0.227579 

 0.032594 + 0.167590i  0.170731 

 0.032594 - 0.167590i  0.170731 
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