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Abstract - The purpose to compare the parametric estimation between the Maximum Likelihood Estimator (MLE) and 
James-Stein Estimator (JSE) is econometrically conducted in this paper. For the methodological terms, the processes in this 
paper are divided into two sections. Firstly, the experimental part to compare the MLE and JSE for seeking the best fit 
estimator. This section employs the observations simulated by the bootstrapping approach. For the second process, it is the 
real econometric application, which collected the variables of consumptions in ASEAN-5 (Thailand, Singapore, Philippines, 
Malaysia, and Indonesia) to confirm the estimator selected from the former section can be applied in reality. Empirically, the 
results represented that the JSE is better than the MLE, especially in the case of factor-dimensions increasing. These results 
are supported by the testing of symmetrical distributions and graphical presentations. Consequently, this is undeniable that 
the JSE will be the big challenge to trustworthily convince economists for realizing the traditional way are not always fitted 
for real economic data in the upcoming future.    
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I. INTRODUCTION 
 
In modern econometrics, the main problem that many 
quantitative researchers have been trying to 
computationally solve is the parametric estimation 
and prediction. Interestingly, to calculate our 
parameters precisely, is the maximum likelihood 
estimator really the best estimator for data predictive 
estimating in the recent moment? Historically, there 
has been a very long time since a hundred years ago 
that quantitatively econometric papers consider only 
two dimensions, which refer to one dependent 
variable related to one independent factor (an 
unknown-mean variable), others are fixed as constant 
following assumptions. However, the huge mistake is 
that we are losing the ability of truth expressions by 
fixing and assuming as the traditional way. Can we 
put more dimensions of exogenous variables and 
make a precise estimation without any assumption? 
Speaking to econometric models applied to find the 
consumption multiplier, it is simply to assume that 
exogenous factors statistically impact on the 
dependence by fixing only the Y and X axises. 
However, in reality, the factors affecting the changing 
of consumptions are more than two dimensions. In 
other words, there are many indicators that push or 
pull the demands in economy. Consequently, it is 
sensible that the cone-shaped analysis is becoming 
more reliable than the two-dimensional graph. 
Accordingly, this issue leads the authors to employ 
the statistically experimental study by using the J-S 
estimator (James-Stein’s estimator) comparing with 
the maximum likelihood estimator (MLE). 
Consequently, the empirical result of this paper will 
be the challenge one that can extend the frontier of 
econometric estimations and forecasts in the current 
moment of modern econometrics. 
 

 
II. THE OBJECTIVE OF THERESEARCH 
 
The purpose of the paper is aimed to improve the 
econometric estimation by comparing two estimators 
between the J-S estimator and MLE estimator for 
seeking the best estimator. The hypothesis of the 
result is to believe that the J-S estimation will be the 
new tool that can overcome the problem of outliners 
capturing in the MLE estimation. The paper employs 
the sampled data of consumptions in ASEAN 
countries, which are Singapore, Thailand, Malaysia, 
Indonesia, and Philippines. The yearly data is 
collected during 1967 to 2016. 
 
III. LITERATURE 
 
Historically, the estimations of consumptions have 
been focused and cited by an enormous amount of 
papers. Most of them is regarding to multiplier 
analyses by parametric estimations. For instance, 
Stone and Stone (1938), Huo and Ríos-Rull (2013), 
Bekhetet. al. (2016), Ganelli and Juha (2016), and 
Hayat and Qadeer (2016). Evidently, all of these 
papers employed the MLE to be the main estimator. 
As mentioned in the previous, it is undeniable that 
statistical results or even econometrical outcomes are 
strikingly contrary to generally held belief even 
though an obviously valid proof is given. James 
Stein's estimator, which can be alternatively called 
“Stein’s idea”, made this issue dramatically in 1961. 
This is the beginning of the story called “shrinkage 
estimation”, which deliberate biases are introduce to 
improve all performance and its modern 
implementations. Because of the J-S estimator has not 
been the talk of the town in econometrics yet. This 
seems the empirical application of J-S testing is still 
rare in current moment. From literature, for example, 
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the original paper considered into the estimation with 
quadratic loss by Stein (1961), the discussed paper 
called “Stein’s Paradox in Statistics” by Efron and 
Morris (1977), the paper of Brown (1966) regarding 
the admissibility of invariant estimators in more 
location parameters, the applied time-series paper 
with James-Stein estimators by Senda and Taniguchi 
(2006), and the paper of quantum physics using 
James-Stein estimator by Stander (2017). 
 
IV. METHODOLOGY 
 
4.1 Simulation Approach 
Technically, before the beginning of real sampled 
estimations, the comparison between the MLE and 
JSE is clarified by simulated computations. In this 
paper, the bootstrap was the computationally 
statistical approach regarding the relation between 
samples and (unknown) populations by a comparable 
linkage between the samples at hand and 
appropriately designed (observable) resamples 
(Vinod, 2013). Let we compute the bootstrap 
percentile of the function , where   is a motif statistic. 
The samples,  , are assumed to be identically 
independence distribution (i.i.d) and the function  , 
stands for the parametric density of choices (O Neil 
and Erill, 2016). Thus, we can set   for each I, the 
bootstrap percentile is given by 
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4.2 The Estimator Comparison 
The James–Stein estimator (JSE) is an estimator that 
provides an estimation of the mean of a multivariate 
normal distribution, and it dominates the classical 
Maximum-Likelihood estimator (MLE). The JSE is 
crucial to stand on their limitations as follows; 1) the 
JSE is a biased estimator, essentially, it trades bias for 
risk; 2) the James-Stein estimator is based on a 
minimax estimator, which is an estimator with the 
property that its largest risk is no greater than that of 
any other estimator. If the mean of a multivariate 
normal distribution is minimax, any estimator that 
dominates the MLE must also be minimax; 3) the JSE 
is defined as a minimax, which is an estimator for 
which no other estimator exists that dominates it. 
James and Stein showed that the MLE of the mean of 
a multivariate normal distribution is not an admissible 
estimator if the dimension exceeds two (Manton 
et.al., 1988). According to this paper, the J-S 
estimator is employed to solve the linear regression 
problem. The JSE readily extended to deal with a 
nonidentity covariance matrix, and this leads to two 
crucial concepts, namely, the “effective dimension” 
and “shifting the origin”. We conduct PRX  and 
denote that a normally distributed random vector with 
mean  as well as positive covariance matrix   
with a normal distribution,  ,N~ X . 

Mathematically, P is defined as 
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existed since  is positive and  I,PN~  PX . 
Consequently, the mean equation can be expressed as 
follows; 
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This estimator belongs to the class of spherically 
symmetric estimator because of  XXXh 1'ˆ  , 
where RRh :  which belongs to any Borel-
measurable function. Theoretically, if 
    2/ max  tr  and there is no spherically 

symmetric estimator that dominates the Maximum 
Likelihood estimator (MLE), this can be called as the 
effective dimension which is a real-valued quantity. 
To aware of the restriction on  existing and to proof 
the effectively dimensional condition is crucial for 
observing the problem for a different angle. 
Considering a diagonal covariance matrix, 

 Pdiag  ,....,1 . The squared error can be 

written as  


P
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where  2/1P . Because the JSE of P in general 
does not take a small risk for every individual 
element, it is evident that if one of the j  is 
relatively large, there is no longer possible to 
compensate for the possibility of introducing a larger 
MSE into this particular element (Manton et.al., 
1988).   
The next technique is shifting the origin. It is well 
known that the risk of the JSE, which decreases as 

.02   Accordingly, the risk of the JSE is 
decreased by shifting the origin to  , replacing  by 
  ˆ , and estimating ̂ . For the parametric 
estimator by the JSE, the spherically symmetric JSE 
for the regression parameter is based on the JSE. The 
differences are that we include the matrix D in the 
regression model and the term 

      222min *pp . Consequently, the James-
Stein estimator for x in the regression is 
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whereR is defined as   1' 
 DDR . C is expressed as 

pnRC  , and   1' 
RCC  is explained as the 

covariance matrix. p is the dimension of x, n the 

dimension of z, MLx̂  is the effective dimension, 
which is written as 
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If pn   and 2  is unknown, 2  is derived as 
follows; 
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For the MLE and JSE, they are taken to rely on the 
following properties: 
1) For all PRx ,    xJxJ MLJS  , where 





 

2
ˆ xxEJ MLML and 



 

2
ˆ xxEJ JSJS  are 

the risk of MLx̂  and JSx̂ , respectively. 
2) If 2* p , MLJS JJ  , with an upper bound 
on  xJ JS  decreasing as x converging to the origin; 

  0
22/1  x . 

3) If 2* p , MLJS xx ˆˆ  .  
 
V. EMPIRICAL RESULTS 
 
5.1 The Simulation Comparison between MLE 
Estimator and J-S Estimator 
 
Before the real data goes to the computation, the 
simulated approach by the bootstrap sampling is 
employed to display the difference between the two 

estimators. Experimentally, 200 and 500 
bootstrapping observations are generated. For the 
former calculation, results of the comparison are 
shown in the table 1, and it is pictured in the figure 1. 
 
Table 1. The simulation of 200 observations with 2 and 6 factor 

dimensions 
Factor 

dimensions (p) 
James-Stein 

(Square error) 
MLE  

(Square 
error) 

p = 2, 
theta_norm = 1  

1.03247 
(0.07052) 

1.03247 
(0.07052) 

p = 6, 
theta_norm = 1 

0.38993 
(0.02689) 

1.00016 
(0.03944) 

 
Empirically, considering into the case of 200 samples 
with 2 factor dimensions, the result evidently states 
that the JSE and MLE represents the same value of 
errors. However, the difference is more obvious when 
the dimensions are increased. The result confirms that 
the JSE provides the efficient estimator rather than 
the MLE in the case of 6 factor dimensions. The 
errors estimated by the JSE are lower than the 
counterpart, which are 0.38993 and 1.00016, 
respectively. The outcomes are clear when we look at 
the figure 1 and 2. The mean squared error lose 
estimated by the JSE is nearly zero when the 
dimensions are more than five. Conversely, the errors 
provided by the MLE are constant when the 
dimensions are increased. This implies the MLE 
cannot efficiently capture robustness in the situation 
contained more two variables. 

 

 
Fig 1. The simulation of 200 observations with 2 and 6 factor dimensions 

 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-12, Dec.-2018 
http://iraj.in 

The Frontier of Estimation in Consumption Computing: Evidence from Asean-5 Countries 
 

30 

 
Fig 2. The comparison simulation of 200 observations during 2 to 25 factor dimensions 

 
To proof that the JSE is better than the MLE surely, the second simulation analysis is employed to complete this 
issue. 500 bootstrapped observations are created. The results are represented in the table 2. 
 

Table 2. The simulation of 500 observations with 2 and 6 factor dimensions 

Factor dimensions (p) James-Stein (Square error) MLE 
(Square error) 

p = 2, theta_norm = 1 1.00646 (0.04362) 1.00646 (0.04362) 
p = 6, theta_norm = 1 0.38790 (0.01729) 0.97677 (0.02381) 

 
Obviously, from the table, the errors generated by the J-S estimation are lower than the MLE when the factor 
dimensions are increased. This strongly confirms that the J-S estimator is more efficient than the MLE, 
especially in the case of multi-dimensions analyses. Furthermore, the results are crystal clear when we consider 
into the figure 2. 
 

 
Fig 3. The simulation of 500 observations with 2 and 6 factor dimensions 

 
5.2 Application for Measuring Final 
Consumptions in ASEAN-5 Members 
 
5.2.1 Data description of final consumptions in 
ASEAN-5 Members 
 
Descriptively, the symmetrical distributions which 
regard to the divided proportion between the 
estimated mean and median are presented in the table 

3 and 4, respectively. Technically, the median-mean 
distribution should theoretically close to one, which 
implies the estimator is perfectly precise, and it can 
capture outliners completely. Empirically, the 
symmetric distributions estimated by the JSE are 
mostly higher than the counterpart provided by the 
MLE, which are the consumptions in Singapore, 
Malaysia, Indonesia, and Philippines from the J-S 
estimation, except for Thailand’s consumption. 
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Table3. The comparison of mean and median estimated by the MLE 

 
Mean Median Symmetrical distribution 

 
1967-2016 1967-2016 (Median/Mean)=1.00 

SING 42,416,262,420 25,670,121,708 0.61 
TH 91,835,242,451 66,978,720,946 0.73 

MLS 58,407,832,587 34,706,789,578 0.59 
INDO 164,569,825,948 74,048,768,229 0.45 
PHIL 68,609,854,989 41,461,450,651 0.60 

Note: SING = Singapore, TH = Thailand, MLS = Malaysia, INDO = Indonesia, PHIL = Philippines. 
 

Table 4. The comparison of mean and median estimated by the J-S estimator 

 
Mean Median Symmetrical distribution 

 
1967-2016 1967-2016 (Median/Mean)=1.00 

SING 42,337,269,868 29,045,924,372 0.69 
TH 85,646,360,894 60,039,286,247 0.70 

MLS 60,710,907,999 37,340,368,588 0.62 
INDO 164,208,845,209 96,436,966,486 0.59 
PHIL 69,391,456,416 46,643,210,709 0.67 

Note: SING = Singapore, TH = Thailand, MLS = Malaysia, INDO = Indonesia, PHIL = Philippines. 
 
Additionally, the symmetrical distribution can be 
more understandable when we graphically consider in 
the figure 4 and 5, respectively. The former picture 
showed the estimation of standard yearly data 
displays that the true means and median values in 
each country are not seemingly equal. However, the 
latter picture, it is closer when the data was simulated 
by the bootstrapping approach. 
 

 
Fig 4. Mean and median comparisons for consumptions in 

ASEAN-5 estimated by non-simulated yearly data 
 

 
Fig 5. Mean and median comparisons for consumptions in 

ASEAN-5 estimated by bootstrapping yearly data 
 
5.2.2 The Comparison measurement between the 
MLE and J-S estimator 
 
In the final section, the simulation data of 
consumption indexes in ASEAN-5 was processed in 
the linear regression, which is employed the MLE 
and JSE to provide the true value and error terms. 

The result displayed in the figure 6 expresses that the 
J-S estimator can be more fitted for the estimation 
rather than the MLE. Even though this parametric 
calculation is univariated, the two estimated values in 
Malaysia and Indonesia from the JSE are closer to the 
true value than the counterpart. Moreover, 
consumption analyses in Thailand and Philippines, 
the estimated values from the JSE can be perfectly 
substituted for the results provided by the MLE. 
However, this is only one case which is the 
estimation of consumption in Singapore that the 
estimated value from the MLE is more precise than 
the value from the J-S estimator. Considering into 
error terms between the two estimators, the graphical 
results in the figure 7 display the errors generated by 
the JSE are lower than the counterpart in three cases 
of the total five estimations. Particularly, the case of 
Thailand consumption, the error is nearly zero. 
Furthermore, the case of the estimation in Indonesia, 
the error provided by the JSE is double smaller than 
the error generated by the MLE. 
 

 
Fig 6. True value comparison of consumptions in ASEAN-5 

estimated by the MLE and JSE 
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Fig 7.error comparison of consumptions in ASEAN-5 estimated 

by the MLE and JSE 
 

CONCLUSIONS 
 
It is sensible to state that the maximum likelihood 
estimator is not the best fit for all parametric 
analyses. This paper is conducted and aimed to be 
one of crucial factors to support the issue that the 
James-Stein estimator can be efficiently compared to 
the MLE. Methodologically, the univariated yearly 
data of consumptions in ASEAN-5 was collected 
during 1967 to 2016, and this data was processed into 
the simulation approach which is the bootstrapped 
samplings. Experimentally, the linear regression was 
employed to be the model that the JSE and MLE are 
put into the estimation for parametrically seeking the 
true values and errors. Interestingly, the modern 
economists are intensively considering the multi-
variable analysis in the current moment. It is 
empirical that the results are obvious that the J-S 
estimator can be fitted for the regression analysis than 
the counterpart. The results are additionally clear that 
when the factor dimensions are continuously 
increased, the JSE can efficiently provide the 
precisely estimated value closed to the true value 
rather the outcomes from the MLE. This is strongly 
supported by the comparison of the symmetrical 

distribution. In conclusion, it is undeniable to issue 
that the J-S estimator is more being mentioned to 
solve econometric solutions in the era of modern 
econometrics. 
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