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Introduction
• Sources of  biases in OLS estimation:

– (A) Mis-measured regressors: EIV. ‘Error’=Measurement 
error

– (B) Lagged endogenous regressors in conjunction with 
autocorrelated disturbances – ARMA

• THIS PAPER: Finite sample properties of  GMM on 
PD, when (A) & (B) occur: Monte Carlo Simulations.

• PRESENTATION:
– 1. Model framework

– 2. Simulation model design

– 3. Results

– 4. FDI Case
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Why be interested in memory in errors in panel data, not 
only in memory in disturbances? 

Examples: 

• Stock variable obtained by cumulating flows –
Perpetual Inventory Method:

=⇒ Measurement errors varying cyclically.

• Flow variable: Improper periodization of  transactions.

=⇒ Serial correlation between errors which are close 
in time.
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Issues:
• Contrast GMM’s performance in AR-EIV models and 

in boundary cases with a strict AR model and with a 
static EIV model without autoregression;

• The impact of  changed noise and signal pattern on 
short-run versus long-run coefficient estimates;

• The impact on estimator bias of  increased time-
invariant heterogeneity in the equation and in the 
exogenous signal;

• The impact on estimator bias of  changed panel size 
and time-series length.
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Simulation Design
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The memory pattern is represented by Moving Average:

The signal vector ���	is a time invariant vector plus a VMA process;
The measurement errors in exogenous and endogenous variables and 

disturbances are all generated by moving average process;

��, �	, 
 = 0.6,0.3,0.8 ;

�̅�, �̅	 = 5,10 ;

��
	=1; 

��
	=0.1;

��
	=��

	=��
	=��

	=0.1;

��
	=0.1;



Simulation Results

• Issue 1:

AR without measurement error:

• Negative bias for �� and positive bias for 
 for equations in 
level;

• Negative bias for �� and 
 for equations in difference;
• Smaller bias for case with larger signal spread.

Benchmark Model, Static 
 = 0

• For both equations, �� are negatively biased;
• Introducing error memory or reducing the signal variance make 

the negative biases larger;

• Positive bias for 
 for equations in level and negative bias for 

for equations in difference. 
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Issue 1 Cont.: Interacting dynamics with 

measurement errors
• With 
 = 0.8, for the equation in levels, the effect 

of  introducing measurement error in the exogenous 

variables only ��	, ��	 = 0.1,0.0 is an increased 

bias for both �� and 
, while introduction of  

measurement errors in the endogenous variable 

��
	, ��

	 = 0.0,0.1 reduces the bias;

• For the equations in differences, ��	, ��	 =

0.1,0.0 increase bias, but now ��	, ��	 =

0.0,0.1 magnifies the bias too. 
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Issue 2: Impact on long-run coefficient

• Compared with the short term coefficients, the long-run 
coefficients � 

�!"
and �#

�!"
:

– The bias does not become smaller under large signal spread 
than under small signal spread ��

	 invariably as in the short 

term coef. case;

– The constant negative bias does not hold either;

– The negative bias in the long-run coef. for equation in 
difference still exist.

• When the long-run impacts are parameters of  crucial 
interests in analyzing genuine data, the better choice 
seems to be equation in levels. 
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Issue 3: Increased time-invariant heterogeneity

• For equations in levels, an increased equation 
heterogeneity, ��	, has ambiguous effects on �� and 

, but the negative bias of  �� and positive bias of  

remain;

• For equations in levels, an increased signal 
heterogeneity, ��	, leads to larger negative bias of  ��
and larger positive bias of  
;

• For equations in difference, an increased equation 
heterogeneity, ��	, or, an increased signal 
heterogeneity, ��	, leads to smaller negative bias of  
�� and smaller negative bias of  
.
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Issue 4: The impact on estimator bias of  changed 

panel size and time-series length

• N is reduced from 100 to 50 and T is reduced from 
10 to 8 and further to 6 for both large and small 
signal spread ��	 = 1.0,0.5 :

– The sensitivity of  the means are dramatic within the 
range;

– For equation in level, the bias tends to be smaller for 
N=100 than for N=50, however, this result does not 
hold for the equation in differences;

– Neither does the bias tend to vary monotonically with T 
for a fixed N. 
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FDI Impact on GDP Revisited
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Motivation of  using our approach
• Razin and Sadka (2012) noted that since different countries have 

different recording and accounting practices relating to FDI, measurement 

errors are likely to arise;

• Neuhaus (2006) pointed out that measurement error is a prevalent 

problem in a transition country when the FDI impact on its economic 

growth is investigated.
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Advantage of  using our approach
• Compared to the common used B&B method, our model provides a 

theoretical justification and criteria to select the appropriate IVs to 

incorporate the effect of  measurement errors;

• As what we will show below, our approach change the conclusions 

dramatically. 



Revisions for the previous findings in the 

literature

• Previous: Manufacturing FDI has no significant  effects 
on either the Manufacturing GDP or the Service GDP

• Ours: Manufacturing FDI has significant positive  
contributions on both the Manufacturing GDP and the 
Service GDP;

• Previous: Service FDI has positive contribution to 
service GDP but negative effect on manufacturing 
GDP (spill-over)

• Ours: Service FDI has positive significant contribution 
to manufacturing GDP.
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Data
• A balanced data set of  1572 observations, including 

131 countries and 12 years from 1996 to 2010;

• Variables include real GDP per capita in 2005 PPP, 

FDI and GDP in current USD, the degree of  

openness, and working age population from WDI, 

and the political stability index from WGI;
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Empirical Specification

%�� = &� + %�,�!�
 + (��� + )��* + +�� ,

Table 1. Impact of  Aggregated FDI on GDP under OLS and System 

GMM ((((Blundell and Bond (1998)))))
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Table 2. Impact of  Aggregated FDI on GDP Table 2. Impact of  Aggregated FDI on GDP Table 2. Impact of  Aggregated FDI on GDP Table 2. Impact of  Aggregated FDI on GDP 

Table 3. Impact of  Aggregated FDI on GDP Table 3. Impact of  Aggregated FDI on GDP Table 3. Impact of  Aggregated FDI on GDP Table 3. Impact of  Aggregated FDI on GDP 

for Asian Developing Countries for Asian Developing Countries for Asian Developing Countries for Asian Developing Countries 

• Jointly judged by PS-,		-./	0
test, we found the constellation 

of  4,0,0 	yields the best 
estimate for the worldwide case 

whereas 4,1,0 	gives the best 
for Asian Developing Countries;

• For the worldwide case, the 

effect of  FDI is much higher 

than results presented in Table 1;

• For Asian Developing Countries, 

the contribution of  FDI on 

GDP is much higher than the 

worldwide case (about four 

times).
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TableTableTableTable 4. Impact of  Manufacturing FDI4. Impact of  Manufacturing FDI4. Impact of  Manufacturing FDI4. Impact of  Manufacturing FDI • Jointly judged by 

PS-,		-./	0 test, 
the constellation of  

4,1,0 	yields the 
best estimates ;

• Contribution of  

manufacturing FDI 

on Manufacturing 

GDP is almost two 

times than its 

impact on Service 

GDP;
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• Jointly judged by PS-

,		-./	0 test, the 

constellation of  2,0,0 	yields 
the best estimates , which 

implies the length of  memory 

in the latent service GDP is 

shorter than that in the latent 

manufacturing GDP;

• Contribution of  service FDI 

on service GDP is almost two 

times than its impact on 

Manufacturing GDP. 

However, the magnitude is 

much smaller than the impact 

of  the manufacturing GDP;

• Equation in differences is 

better than equation in levels.

Table 5. Impact of  Service FDITable 5. Impact of  Service FDITable 5. Impact of  Service FDITable 5. Impact of  Service FDI
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The End
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