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ABSTRACT 

The basic purpose of this study to General Diagnostic test for Sustainable Economic Growth Multi Dependent Panels of Cross 

Section. The two sample models are using “USA import from Pakistan impact on USA economy” and “Pakistan export to USA 

impact on Pakistan economy” with multi macroeconomic dependent variables of each country for the period of 2012 to 2021 

and examine through a new General Diagnostic test of Cross-section diagnostic test (CSDT) that highly recommended for 

future examination of research data. The Results showing the high impact “Import on US Macroeconomic variables” and 

“Export on Pakistan Macroeconomic variables” that influencing the country economy. The Cross-section diagnostic test 

(CSDT) result also indicates each macroeconomic dependent variable of a country highly influenced by import and export. 

Like Pakistan face balance of payment issue and export helping indicator and USA shortage of agricultural product, dairy and 

natural resources production, import strengthen the usage (meet the need), standard living and economy. Research implications 

are very clear import and export of a country is highly significant that meet the need of financial and usage of a country. This 

study has two main recommendations. First, strongly recommends for Policy maker more focus on exports with the help of 

country resources and meet the need of country. Second, the study is strongly recommended to research institution, and research 

scholar the new General Diagnostic test Multi Dependent Panels of Cross Section (for Sustainable Economic Growth) is 

suggested to use for future examination of research data.  
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1. INTRODUCTION 

General Diagnostic test for Sustainable Economic Growth Multi Dependent Panels of Cross Section are highly significance 

for research and academia. Panel data models (disturbances) assumed as for cross sectional independent. True panels with 

dimension of cross section (large=N); if panels was N is small between 10 or less and time dimension for panel was large 

correlation error term, efficiency would be increase when disturbance term in different equation with high correlation, used the 

unrelated regression equation (SURE) that framework developed by (Zellner & Huang, 1962). N fixed as T time series model, 

including log-likelihood-Ratio test used to examine the results, common known example of Lagrange Multiplier (LM) test base 

on average square pair correlation (residuals), if N is large then may other estimation techniques applied suggested by (T. 

Breusch & A. Pagan, 1980). Cross Section examination was based on connection or spatial matrix i.e. (i, j) elements pre-rules 

of connection matrix. Wii was 1 = I = j otherwise zero by literature support of (Moran, 1948a, 1948b), (Cliff & Ord, 1975),  

(Burridge, 1980, 1981), (De Jong et al., 1984),  (Anselin, 1988a, 2001b). The small properties investigation Lagrange multiplier 

test of Breusch and Pagan was using Monte Carlo experiments and quite robust unit roots and break structural (Pesaran, 2021). 

Cross-sectional dependence model error was applicable in variety panel data models that need to de diagnose (Hashem, 2021). 

Panel date continuous time series was process multi state models was Markov assumption based, but misclassified or observed 

through a noisy marker (Jackson, 2011). 

Spatial matrix is not useful in mostly economic causes where natural metric not spaced. This paper is diagnostic a test which 

not required pre specification of connection matrix and most appropriate for variety of panel models and useful stationary 

dynamic and panel data of heterogeneous unit-root for T short run and N for long run. Study proposed test on the basic of 

average of pairs (correlation coefficients of OLS) regression panel individual residuals and robustness; variable of single or 

multiple breaks in slope coefficients i.e. sustainability, mean and variances error. Symmetrically, asymmetrically and 

asymptotic distribution is establishing under Null hypothesis. Where priori order can be disturbed with spatial observations 

and spatial connection matrices purposed with generalizations. P order measure contiguous layers of neighbours; i cross section 

unit and reduce one time period N-1. Monte Carlo experiments (LM Test) is for small sample properties, while its for 

satisfactory power and correct size even weak degree for cross section study; T≥10 not effecting by multi-breaks, so means 

conditions unchanged over time. Estimation panel regression data without interaction was being developed between cross-

session and spatial units. Common factor and spatial weights matrix were spatial dependence unobserved, and their connection 
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with assumption as exchangeability (Bhattacharjee & Holly, 2011). Moreover literature support can get heterogeneous dynamic 

panels and structural breaks for robustness. This study Generate a Diagnostic test further referred to as Cross-section diagnostic 

test (CSDT) considering future for multi dependent panel data. 

 

2. LITERATURE REVIEW OF EMPIRICAL MODELS AND APPROACHES 

Empirical investigation on error panel model was weakly cross-sectionals dependent, mainly true panel with large cross-

sectional dimension (N) and (T) for time cross-sectional dimensions (Zellner, 1962). Commonly log-likelihood ratio tests used 

in past decades, Lagrange multiplier test introduced by(T. S. Breusch & A. R. Pagan, 1980), it rely on average of squared pair-

wise correlation of residuals. Empirical literature furthermore explore the spatial weight matrix by (Anselin, 1988b, 2001a; 

Anselin & Bera, 1998; Cliff & Ord, 1981; Getis, 1995; Haining, 2003; Moran, 1948a). The issue still and not adequately 

addressed, further studies as on CD test joint asymptotic with N and T, power property  and large penal (Pesaran, 2006, 2015), 

error correction (Pesaran et al., 2004), LM test error correction (Pesaran et al., 2008),  Spatial error correction (Baltagi et al., 

2003), two way error component data (Mao, 2018), latest study on error cross sectional dependence by (Pesaran, 2021), CD 

test still not fulfill the error of cross sectional dependency, need to propose new diagnostic test for cross sectional dependency 

world multi countries data output. Study suggests a new test “Cross-section diagnostic test (CSDT)” for panel data, so long as 

but implement there are no major asymmetries in the error distribution. 

2.1. BASIC LINEAR EQUATION  

𝑌 = 𝑎 +  𝛽X + Ɛ 

𝑌𝑖𝑡 = 𝑎𝑖 + 𝛽𝑖𝑋𝑖𝑡 + δd + Ɛ𝑡 

Y is dependent variable the predate values, 𝑎 intercept, ẞ Regression co-efficient, X is independent variable. “i” is for cross 

section and “t” is for time series dimension. Dummy as d and Residual means is the difference between predict and observed 

values.  

Empirically, there were two approaches commonly used to test the panel cross section dependent (1) Moran approach of Spatial 

Correlation Pioneered 1948 (2) Breusch and Pagan approach of Lagrange Multiplier 1980. 

2.2. Spatial Correlation Pioneered Test by Moran 1948 

μ𝑖𝑡 =  λ (∑ 𝑊𝑖𝑗

N

j=1

μ𝑖𝑡) + σ𝑖Ɛ𝑖𝑡  

Where each is Ɛᵢₜ = μᵢₜ = 0, 1; “i” is for the cross section and “t” is for the time series dimension, Wijdenoted for weights 

spatial and pre assumed and specified. Error term is examined through null hypothesis of𝜆 = 0. W measure in empirical 

literature supported (Anselin, 2009, 2019; Carrer et al., 2021; Getis, 2008, 2010; Marton, 2015; Pesaran, 2021; Schwarz & 

Mount, 2005). 

2.3. LAGRANGE MULTIPLIER (LM) APPROACH OF BREUSCH & PAGAN 1980  

LM approach SURE as N for fixed and T for time, LM test base on null hypothesis cross sectional is zero (Anselin, 1988a; 

Baltagi et al., 2012; Baltagi & Li, 1990; T. S. Breusch & A. R. Pagan, 1980; Buse, 1982; Engle, 1982; Pesaran, 1981). 

(𝐶𝐷)𝜄ₘ = 𝑇 ∑  

𝑁−1

𝑖=1

∑ 𝑃ᵔ2
𝑖𝑗

𝑁
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When residuals is estimate pair wise correlation for Pᵢj sample. 
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2.4. MONTE CARLO  

𝑌ᵢₜ = μᵢ (1 − 𝛽ᵢ) +  𝛽ᵢyᵢₜ + μᵢₜ 
𝑢ᵢₜ = λᵢ𝑓ₜ + eᵢₜ   I = 1, 2 N; t = 1, 2 

The errors of idiosyncratic eᵢₜ were generated through (1) Normal error eᵢₜ − iidN(0,1) and (2) Chi Square error eᵢₜ − iidX with 

t distribution with 4 degree of freedom, but results were in-distinguishable due to normal errors based (Hammersley, 2013; 

James, 1980; Metropolis & Ulam, 1949; Mooney, 1997). 

2.5. M. HASHEM PESARAN MODEL 2004 

𝑌ᵢₜ = 𝑎ᵢ +  𝛽ᵢXᵢₜ + μᵢₜ 
Where ᵢ is for cross section and t time series dimension, K x 1 vector of Xᵢₜ is observed time variation regressors, aᵢ is for slop 

coefficient and individual intercepts, ẞᵢ use for compact set and variation of i (Pesaran et al., 2004; Pesaran & Zaffaroni, 2004). 

𝐶𝐷 = √
2T

N(N − 1)
 (∑  

𝑁−1
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∑ 𝑃ᵔ²ᵢⱼ

𝑁

𝑗 = 𝑖+1

) 

https://doi.org/10.61506/01.00006


Jamil, M. N., Shahzad, K. and Jabeen, A. (2023). General Diagnostic test for Sustainable Economic Growth Multi Dependent Panels: A Study of Pak-US Trade. Bulletin of Business 

and Economics,12(2), 332-338. https://doi.org/10.61506/01.00006    
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

334 

There was cross section dependence with small reasonable and properties which not depend on matrix of spatial weight. 

Where N is for large and T for small and pair wise correlation coefficients; not used squares of LM test. 

2.6. GARCH AND GJR MODEL 

𝜎𝑡
2 = 𝑘 + ∑ 𝐺𝑖

𝑃

𝑖=1

𝜎𝑡−1
2 + ∑ 𝐴𝐽

𝑄

𝑗=1

Ɛ𝑡
2 + ∑ 𝐿𝑗

𝑄

𝑗=1

𝑆𝑡−𝑗Ɛ𝑡−𝑗
2   

EGarch Model 

𝑦𝑡 = 𝐶 +  ∑ 𝜙ᵢ

𝑅

𝑖=1

𝑦𝑡−1 +  Ɛ𝑡 ∑ 𝜃𝑗Ɛ𝑡−𝑗 

𝑀

𝑗=1

+ ∑ 𝛽𝑘

𝑁𝑥

𝑘=1

𝑥 ( 𝑡, 𝑘 ) 

Garch, GJR and EGarch Model useful Sustainable Economic Growth, stock return and time series estimation (Ali, 2013; 

Nugroho et al., 2019; Ramasamy & Munisamy, 2012; Wang, 2009). 

2.7. A NEW TEST “CROSS-SECTION DIAGNOSTIC TEST (CSDT)” FOR PANEL DATA  

There is considering the following Cross-section diagnostic test (CSDT) Model for future panel data. 

𝑌𝑖𝑡 =  𝛽𝑖𝑋𝑖𝑡 +  ȵ𝑖𝐾𝑖𝑡 +  μ𝑖𝑡  

Where Yᵢₜ is denoted for Cross section dependent, “i” is for cross section and “t” is for time series dimension. Xᵢₜ is a vector of 

explanatory variables, Kᵢₜ, is a vector of dummies, the ẞ’s and ȵ's are parameters to be estimated, and each is 𝑖 = μᵢₜ = 0, 𝜎2 , 

stationary integrated order between 0 or 1 and unit roots integratedbetween1,1. 

μ𝑖𝑡 =  λ (∑ 𝑆𝑖𝑗μ𝑖𝑡

N

j=1

) + σ𝑖Ɛ𝑖𝑡 

Where each is Ɛᵢₜ = μᵢₜ = 0, 1; “i” is for cross section and “t” is for time series dimension, Wijdenoted weights spatial and pre 

assumed and specified. Error term is examined through null hypothesis of𝜆 = 0. S measure in empirical literature supported 

by (Cliff & Ord, 1975) and of 𝜆 = 0 suported by (Anselin, 1988a; Baltagi et al., 2003). 

Assumption 

(1) “μᵢₜ” is serial independent and zero, ᵢ for disturbance ₜ for time period. 

(2) μᵢₜ Null hypothesis    μᵢₜ = qᵢeᵢₜ, eᵢₜiid-(0, 1) 

(3) Xᵢₜ is a vector of explanatory variables, Kᵢₜ, is a vector of dummies, the ẞ’s and ȵ's are parameters to be estimated, all strictly 

exogenous. 

Proof 

There is proof through data examination and robustness of Cross-section diagnostic test (CSDT) of sustainable and validation 

of results. 

𝑎𝑖𝑟 =  μ𝑖𝑦 −  𝛽𝑖𝑟μ𝑖𝑥𝑟 = 1, 2 

Robustness of CSDT is useful single and even multiple break even structure in coefficients slopes and individual regressions 

of error variances. 

 

3. DATA AND METHODOLOGY 

The main purpose of study to diagnostic a new economic multi dependent Cross-section diagnostic test (CSDT) Model for this 

data was use to examine 121 product of US Imports from Pakistan panel data and 121 Pakistan Export to US panel data of 10 

year since 2012 to 2021. Study examine the US Import from Pakistan impact on US economy macro dependent multi variables 

of US GDP, US GDP per Capita GDP, US Down Jones (NYSE) & the NASDAQ, US Gross Capital formation, US Inflation, 

US FDI, US Remittances, US trade and US Real effect of exchange rate, and same way Pakistan export to US impact on 

Pakistan economy Macro dependent multi variables of Pak GDP, Pak GDP per Capita GDP, Pakistan Stock Exchange, Pak 

Gross Capital formation, Pak Inflation, Pak FDI, Pak Remittances, Pak trade and Pak Real effect of exchange rate. Cross-

section diagnostic test (CSDT) are used for examine panel data. 

𝑌𝑖𝑡 =  𝛽𝑖𝑋𝑖𝑡 +  ȵ𝑖𝐾𝑖𝑡 +  μ𝑖𝑡  

Where Yᵢₜ is denoted for Cross section dependent, “i” is for cross section and “t” is for time series dimension. Xᵢₜ is a vector of 

explanatory variables, Kᵢₜ, is a vector of dummies, the ẞ’s and ȵ's are parameters to be estimated, and each is 𝑖 = μᵢₜ = 0, 𝜎2 , 

stationary integrated order between 0 or 1 and unit roots integratedbetween1,1. Robustness of CSDT is useful for validity and 

sustainable research result. 

 

4. RESULT AND DISCUSSION 

The above table of descriptive statistics of mean and standard deviation shows the potential of variables. Variables capacity 

influences on dependent and independent variables; Pakistan mean and standard deviation of GDP, GDP Per Capita, Inflation, 

Real exchange rate effect, and FDI, Remittances showing the potential of dependent variable. Inflation is very high values 

mean 30980 and Standard deviation 10927 most influence factor in context of Pakistan. US showing more potential on Stock 
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exchange, Gross Capital Formation and Trade. Stock Exchange is leading and high valued mean 19229, standard deviation 

5201.5 influencing factor for USA. 

 

Table 1: Descriptive Statistic 

Descriptive 

USA Pakistan 

 Mean  Median  Maxi.  Mini. 
 Std. 

Dev. 
 Mean  Median  Maxi.  Mini.  Std. Dev. 

GDP 1.7 2.2 2.9 -3.6 1.8 3.8 4.5 5.8 0.5 1.8 

GDP PER 

CAPITA 
1.0 1.6 2.4 -4.0 1.7 1.6 2.4 3.7 -2.9 2.0 

FDI 1.7 1.6 2.8 0.7 0.6 0.6 0.7 0.8 0.4 0.1 

REMITTANCE 0.04 0.03 0.04 0.03 0.02 6.6 6.3 8.7 5.7 0.8 

TRADE OF 

GDP 
28.0 27.6 30.8 23.0 2.3 29.5 29.7 33.3 25.3 2.8 

STOCK 

EXCHANGES 
19229 17757 26890 11957 5201 15.4 15.3 17.3 14.1 0.9 

GROSS 

CAPITAL 

FORMATION 

20.6 20.7 21.2 19.1 0.6 7.2 7.4 11.9 2.5 3.1 

INFLATION 

CONSUMER 

PRICE 

1.7 1.7 3.2 0.1 0.8 30980 34777 45135 11825 10927 

REAL 

EXCHANGE 
105.7 104.9 116.2 95.0 8.1 107.5 105.4 121.5 97.2 8.1 

 

Table 2: Regression of Multi Dependent Macro Economic variables 

Variable 

GDP 

 Coeffi 

cient 

GDP Per 

Capita  

Coeffi 

cient 

FDI Remittance 

Trade 

Coeffi 

cient 

GCF  

Coeffi 

cient 

Inflation  

Coeffi 

cient 

REER  

Coeffi 

cient 

Stock  

exchange 

Coefficient 

Us imports 

 by Pakistan 

impact on  

USA 

economy 

macro 

variable 

0.09*** 

3.10 

0.05** 

2.28 

9.81*** 

4.39 

2.08*** 

4.68 

0.01*** 

4.67 

0.01*** 

4.69 

0.01*** 

4.29 

0.06*** 

4.68 

0.01*** 

4.54 

Pakistan 

export 

 to USA 

impact on 

Pakistan 

economy 

macro 

variable 

0.02*** 

4.18 

0.08*** 

2.74 

3.74*** 

4.60 

3.88*** 

4.67 

0.01*** 

4.68 

0.09*** 

4.68 

0.04*** 

4.36 

0.06*** 

4.67 

0.01*** 

4.41 

R-squared 
-0.82 

-4.52 

-0.33 

-0.58 

-7.88 

-25.29 

-159.5 

-62.08 

-144.41 

-105.64 

-1169.03 

-323.28 

-4.92 

-5.43 

-168.23 

-175.04 

-13.43 

-7.90 

Adjusted R-

squared 

-0.82 

-4.52 

-0.33 

-0.58 

-.7.88 

-25.29 

-159.5 

-62.08 

-144.41 

-105.64 

-1169.03 

-323.28 

-4.92 

-5.43 

-168.23 

-175.04 

19759.62 

-7.90 

S.E. of 

regression 

2.44 

4.21 

2.07 

2.55 

1.77 

0.64 

0.03 

6.62 

27.82 

29.41 

20.39 

15.31 

1.88 

7.79 

105.06 

106.89 

472000000000 

32601.18 

Sum squared 

resid 

7226.06 

21481.18 

4872.91 

7893.34 

3826.07 

505.44 

1.50 

52983 

935778.4 

1045823 

502888.3 

283749.9 

4283.45 

73429.3 

13345048 

13815471 

-13685 

1280000000000 

Log 

likelihood 

-2798.1 

-3457.2 

-2559.7 

-2851.5 

-2413.4 

1188.7 

2329.36 

-4003.4 

-5740.6 

-5807.8 

-5364.9 

-5018.6 

-2481.7 

-4200.8 

-7348.4 

-7369.3 

-13685 

-14290.86 

Observations 1210 1210 1210 1210 1210 1210 1210 1210 1210 

Sample Size 1 1210 1 1210 11210 11210 1 1210 1 1210 1 1210 1 1210 1 1210 

 

There are two models of 121 import and 121 export products, 1210 observation and 11210 sample size each examine through 

Cross-section diagnostic test (CSDT) “USA import from Pakistan impact on USA economy” and “Pakistan export to USA 

impact on Pakistan economy” with multi macroeconomic dependent variables of each country. Result of both models is 1 

percent level of significant and US import by Pakistan GDP 0.09***, GDP per Capita 0.05**, FDI 9.81***, Remittances 
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2.08***, Trade 0.01***, GCF 0.01***, Inflation 0.01***, REER 0.06***, and Stock exchange Coefficient 0.01*** highly 

impact import on US Macroeconomic variable, As Pakistan Export to USA GDP 0.02*** GDP per Capita 0.08***, Trade 

0.01***, FDI 3.74***, Remittance 3.88***, GCF 0.09***, Inflation 0.04***, REER 0.06***, and Stock exchange Coefficient 

0.01*** high impact export on Pakistan Macroeconomic variable that lead to country economy. The above result indicates 

each macroeconomic variable of a country affected by import and export. Import and export every country special above 

country economy base on import and export. Like Pakistan face balance of payment issue and export helping indicator and 

USA shortage of agricultural product, dairy and natural resources utilized and strengthen the economy. 

 

5. CONCLUSION 

The basic purpose of this study to General Diagnostic test for Sustainable Economic Growth Multi Dependent Panels of Cross 

Section. The sample size are using “USA import from Pakistan impact on USA economy” and “Pakistan export to USA impact 

on Pakistan economy” with multi macroeconomic dependent variables of i.e. GDP, GDP per Capita, GCF, Inflation, REER, 

FDI, Remittances, Trade, and Stock exchange each country for the period of 2012 to 2021 and examine through a new General 

Diagnostic test of Cross-section diagnostic test (CSDT). Descriptive Statistic results of mean and standard deviation shows the 

potential of variables. GDP, GDP Per Capita, Inflation, Real exchange rate effect, and FDI, Remittances dependent variable 

are highly potential. Inflation is very high values mean 30980 and Standard deviation 10927 most influence factor in context 

of Pakistan. US Stock exchange, Gross Capital Formation and Trade are highly potential variable. Stock Exchange mean 19229, 

standard deviation 5201.5 highly and leading influencing factor for USA. New General Diagnostic test of Cross-section 

diagnostic test (CSDT) examine 1210 observation, 11210 sample size and two model result “USA import from Pakistan impact 

on USA economy” and “Pakistan export to USA impact on Pakistan economy” with multi macroeconomic dependent variables 

of each country are indicating both models is 1 percent level of significant and US import by Pakistan GDP 0.09***, GDP per 

Capita 0.05**, FDI 9.81***, Remittances 2.08***, Trade 0.01***, GCF 0.01***, Inflation 0.01***, REER 0.06***, and Stock 

exchange Coefficient 0.01*** highly impact import on US Macroeconomic variable, and Pakistan Export to USA GDP 0.02*** 

GDP per Capita 0.08***, Trade 0.01***, FDI 3.74***, Remittance 3.88***, GCF 0.09***, Inflation 0.04***, REER 0.06***, 

and Stock exchange Coefficient 0.01*** high impact export on Pakistan Macroeconomic variable that lead to country economy. 

The Cross-section diagnostic test () result indicates each macroeconomic dependent variable of a country highly affected by 

import and export. Like Pakistan face balance of payment issue and export helping indicator and USA shortage of agricultural 

product, dairy and natural resources utilized and strengthen the economy. Research implications are very clear import and 

export of a country is highly significant that meet the need of financial and usage of a country. This study has two main 

recommendations. First, strongly recommends the Policy maker more focus on exports, meet the need of country with the help 

of country resources. Second Recommendation is new Multi Dependent panels of cross section result indication of validation 

and sustainability of Cross-Section General Diagnostic test and CSDT is very useful for future research. This study is strongly 

recommended to research institution, and research scholar the above new General Diagnostic test Multi Dependent Panels of 

Cross Section (for Sustainable Economic Growth) is suggested to use for future examination of research data.  
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