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A comparison between Robust regression analysis methods 

Applied statistical study of the most important demographic factors on 

the total fertility rate in Yemen for the period (1990-2013). 

 

Abstract 

the research aims to compare the estimators of robust regression methods (the 

robustM method - the robust MM method - the robustS method), the detection of the 

nature of the distribution of data, the discovery of abnormal and extreme data of the 

study variables, in addition to revealing the stability of time chains, and testing a 

relationship Joint integration by analyzing the relationship between the studied 

demographic variables represented in (infant mortality - the number of maternal 

deaths - raw death rate - the rate of widespread malnutrition - female death rate - 

child mortality rate under the age For every 1,000 neighborhood births) as 

independent variables, and the total fertility rate as a variable in the Republic of 

Yemen for the period (1990-2015). 

The research concluded with many results, the most important of which is that the 

best way to estimate the features of the stoned slope is the m fort- as it achieved the 

best values of the comparison standards of (RMSE-Mae-MAPE Theil Coefficient), and 

tests of abnormal values represented in (H) HAT showed -Matrix- Covratio - DFFITS) 

The study data suffers from abnormal values, and the study showed that the studied 

demographic variables affect the total fertility rate by 84%, while 14% belong to 

other factors that are not included in the estimated form. 

Keywords: a robust regression model, a robust regression method, outlier values, 

unit root test, Johansson test 

 

 

  

https://doi.org/10.20428/jss.v29i3.2160


 

 
26 
 

https://journals.ust.edu/index.php/JSS 

 

32023

10001000

19902015

MMSM

Deviance

 

20164

2011

199

https://journals.ust.edu/index.php/JSS


 

 
27 
 https://doi.org/10.20428/jss.v29i3.2160    

 
 
 

32023

OLS

2010

2010180

2011200 

 

 

1- Hat-Matrix(H)200922 

Leveragevalues

(1)           
.

....

.

...

.....

)(
2

1

21

.2221

1211

1



















== −



nn

n

n

nn

nn

h

h

h

hh

hh

hh

XXXXH

n

m
hii

2


n

m
hii

3
ori 

2- (DFFITS) 

|𝐷𝐹𝐹𝐼𝑇𝑆| > 𝐶𝑈𝑇 𝑂𝐹𝐹

 𝐶𝑈𝑇 𝑂𝐹𝐹22011200

2009223

 

(2)      
)1(

)( 2

1

iii

iii

hs

he
DF

−
=

iih

 isi

https://doi.org/10.20428/jss.v29i3.2160


 

 
28 
 

https://journals.ust.edu/index.php/JSS 

 

32023

 (Belsley,1980

1- (Belsley) 

(Belsley)1980DF>2√
𝑚

𝑛

i

m

n         

2- Neter 

|𝐷𝐹𝐹𝐼𝑇𝑆| > 1

3- (Chatterjee&Hadi) 

Chatterjee&Hadi

|𝐷𝐹𝐹𝐼𝑇𝑆| > 2√
𝑚

𝑛 − 𝑚
       (3)

4-  (COVRATIO) 

202Brown ,2014:

(4)      
h-1

1
* COVRATIO

i

2









=
MSE

Si

1

h-1/]*)[( i2

−−

−−
=

PN

eMSEPN
S i

i

P

N 

ihiH

MSE

COVRATIO(

n

p31+
 

Robust Estimation Methods

https://journals.ust.edu/index.php/JSS


 

 
29 
 https://doi.org/10.20428/jss.v29i3.2160    

 
 
 

32023

2011201

1- M M -EstimationRobust 

2- SS –EstimationRobust 

3- MMMM -EstimationRobust 

 

1- MM(MM -Estimation Robust) 

MMMM–Estimation Robust(Yohai)

2009156

MM

(5)         0)( =
=

i

i

i
n

ii

i x
s

r


irisMiM 

(6)     )()( 01 TsTs 

0T1T

(7)     )()(
1


=

=
n

i n

i

s

r
S 

 

2- M (M -EstimationRobust) 

M -EstimationRobust

Huber,1964)2009223 

8

i

e

e
e

i

i

)(*


 =

https://doi.org/10.20428/jss.v29i3.2160


 

 
30 
 

https://journals.ust.edu/index.php/JSS 

 

32023

)},min(,max{)( cec iei
−=C >0,

c=1.7orc=1.5iii yye ˆ−=

)( ie
1 

8→ie
*

ie


]0[ * →
ie



MR.M

9YXXXBM  = −1)(ˆ

ϕ =

[
 
 
 
 

 
*

ie


0
0
0

   

 
0

*

ie


0
0

   

 
0
0
.
0

    

 
0
0
0

*

ie
 ]

 
 
 
 

 

3- SS -EstimationRobust  

SRousseeuw and) (Yohai

1984(Alma,2011:415) 

(10)      ))(),...((S 1  neeMIN =

)(ie ini ,..2,1=

(11)     
ˆ1

1

K
S

YY
x

pn

n

i

ii =












 −

−

=

K      PE

(Rousseeuw  and Yohai)1984:Dehnel,2015:140















+−

=

krfor            
6

)12(xfor    
622

)(
2

4

6

2

42

c

c
c

x

c

xx

xp

https://journals.ust.edu/index.php/JSS


 

 
31 
 https://doi.org/10.20428/jss.v29i3.2160    

 
 
 

32023

c48.1=c199.0=k

Criteria for measuring forecasting errors 

200514

1(Sum of Errors(SE

2(Mean Absolute Deviation

(14)    ŷy 
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119912017

Y X1 X2 X3X4 X5 X6 X7 

1990 8.607 88.70 3500.00 11.57 NA 246.69 116.80 547.00 

1991 8.459 86.40 3500.00 11.34 28.90 244.08 114.40 535.00 

1992 8.27 84.40 3500.00 11.13 28.60 241.48 112.20 523.00 

1993 8.045 82.70 3500.00 10.92 27.90 239.82 109.80 517.00 

1994 7.792 81.10 3500.00 10.70 28.30 238.16 107.20 507.00 

1995 7.521 79.70 3400.00 10.45 29.30 236.50 103.80 498.00 

1996 7.248 78.20 3400.00 10.19 30.30 234.84 99.90 488.00 

1997 6.986 76.50 3300.00 9.92 30.80 233.18 95.40 476.00 

1998 6.744 74.40 3200.00 9.66 30.70 231.88 90.70 462.00 

1999 6.527 71.90 3100.00 9.40 30.10 230.58 85.90 451.00 

2000 6.335 69.00 3100.00 9.15 29.60 229.28 81.30 440.00 

2001 6.164 66.10 3100.00 8.93 29.40 227.98 76.80 435.00 

2002 6.002 63.00 3100.00 8.72 30.00 226.67 72.60 431.00 

2003 5.842 60.10 3100.00 8.52 30.50 225.60 68.50 429.00 

2004 5.68 57.20 3200.00 8.35 30.90 224.52 64.70 429.00 

2005 5.515 54.50 3200.00 8.19 30.60 223.45 61.00 428.00 

2006 5.347 51.90 3300.00 8.03 29.70 222.37 57.60 428.00 

2007 5.18 49.40 3300.00 7.88 28.50 221.29 54.20 424.00 

2008 5.016 47.00 3300.00 7.73 27.70 218.20 51.10 417.00 

2009 4.856 44.70 3400.00 7.58 27.30 215.12 48.40 417.00 

2010 4.703 42.40 3400.00 7.43 27.00 212.03 46.00 416.00 

2011 4.556 40.30 3400.00 7.28 26.30 208.94 43.80 413.00 

2012 4.416 38.40 3400.00 7.15 25.80 205.85 41.90 410.00 

2013 4.284 36.70 3400.00 7.02 25.70 203.67 NA 406.00 

 4.16        

http://databank.albankaldawli.org/data/home.asp
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2DFFITS)(COVRATIOHHat-Matrix

Influence Statistics    

Date: 10/28/18   Time: 23:27    

Sample: 1990 2014    

Included observations: 22    

            
Obs. Resid. RStudent DFFITS COVRATIO Hat Matrix 

            
1991 0.004268 0.331862 -0.591561 7.064524 0.760622 

1992 -0.007827 -0.432514 0.453040 3.384315 0.523166 

1993 0.029600 1.458144 -0.981613 0.782550 0.311859 

1994 0.006295 0.313853 -0.266138 2.927793 0.418285 

1995 -0.031915 -1.631927 1.167694 0.615929 0.338617 

1996 0.000996 0.046884 -0.034580 2.789599 0.352338 

1997 -0.001456 -0.068601 0.050696 2.789087 0.353218 

1998 -0.021645 -0.982272 0.569141 1.362847 0.251340 

1999 -0.020269 -0.980512 0.705878 1.552170 0.341354 

2000 -0.007349 -0.337190 0.227260 2.453929 0.312360 

2001 0.036245 1.831774 -1.179341 0.407701 0.293042 

2002 0.019033 0.828313 -0.417073 1.502871 0.202255 

2003 0.004650 0.212226 -0.141747 2.544827 0.308483 

2004 0.020842 1.013955 -0.736890 1.503841 0.345620 

2005 -0.008234 -0.384139 0.271528 2.478833 0.333170 

2006 0.023323 1.111561 -0.741670 1.264600 0.308054 

2007 -0.013011 -0.691138 0.654289 2.570349 0.472633 

2008 -0.055380 -3.284973 1.914208 0.019261 0.253485 

2009 0.005065 0.257281 -0.228491 3.107236 0.440941 

2010 0.004353 0.185335 -0.094404 2.230963 0.206006 

2011 0.007910 0.359738 -0.235074 2.384999 0.299232 

2012 0.004507 0.262252 -0.304368 4.070560 0.573920 

Eviews9

2

x1x2x3x4

x51000x61000

X72008DFFITS

(H) (Hat-Matrix)1993،1995،2001،2004،2006،2008
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COVRATIO1991،1992،1994،19961997،2000

2003،20052007،2009،201020112012

x1

x2x3x4x5

1000x61000X7

Jarque-Bera

Jarque-Bera

3Jarque-Bera

Jarque-Bera 

y 6.684231 0.035362 

x17.124197 0.028379  

x2 6.818938 0.033059  

x3 6.532624 0.038147  

x4 6.550346 0.03781  

x5 3.043122 0.218371  

x6 

7.270252 0.026381  

1000

X7

11.4852 0.003206  

 (Eviews9) بالاعتماد على نتائج البرنامج    يْنالباحث   إعدادالمصدر:  
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Eviews9 
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1000x61000X7

 

5 

Test trace Maximum-Eigen Test 

Prob. 

Percent5

Critical 

value 

Trace 

Statistic
Prob. 

Percent5
Critical 

value

Max-Eigen 
Statistic 

LR 

Hypothesized 

No. of CE (S) 

0.0000 159.530 328.5391 0.0005 52.36261 68.74825 None * 

0.0000 125.615 259.7909 0.0027 46.23142 56.82680 At most 1 * 

0.0000 95.754 202.9641 0.0135 40.07757 44.83077 At most 2 * 

0.0000 69.819 158.1333 0.0050 33.87687 41.55651 At most 3 * 

0.0000 47.856 116.5768 0.0016 27.58434 38.03677 At most 4 * 

0.0000 29.797 78.54000 0.0003 21.13162 35.27467 At most 5 * 

0.0000 15.495 43.26533 0.0003 14.26460 26.72389 At most 6 * 

0.0000 3.841 16.54144 0.0000 3.841466 16.54144 At most 7 * 

 (Eviews9)

5LR)

0.05

x1x2x3

x4x51000x6

1000X7

x1x2

x3x4x5

1000x61000X7

 

 

 

Robust regression)

MMSM

x1x2x3x4

https://journals.ust.edu/index.php/JSS


 

 
43 
 https://doi.org/10.20428/jss.v29i3.2160    

 
 
 

32023

x51000x61000

X7EVIEWS 9

 

1 .  

6MM

SSM

 

 

6 

VM-Estimation Robust MM-Estimation RobustS-Estimation Robust

 
Paramete

r 
StatisticZProb.

Paramete
r 

StatisticZProb.Parameter StatisticZProb

C-3.997234 -16.0501 0.000-0.088004 -13.34565 0.000 -4.364549 -32.80266 0.00

X1 -0.087363 -12.9003 0.000 -0.000409 -5.319264 0.000 -0.094877 -26.22330 
0.00
0 

X2 -0.000419 -5.30728 0.000 1.835139 16.91236 0.000 -0.000549 -13.00772 
0.00
0 

X3 1.832882 16.44771 0.000 0.030205 6.233233 0.000 1.585830 26.63656 
0.00
0 

X4 0.030516 6.131979 0.000 0.014073 6.329648 0.000 0.033961 12.77315 
0.00
0 

X5 0.013427 5.880265 0.000 0.017436 3.740080 0.0002 0.017965 14.72681 
0.00
0 

X6 0.017208 3.594168 
0.000
3 

-0.010357 -6.905800 0.000 0.028324 11.07354 0.00 

X7 -0.010196 -6.620050.000 -4.091882 -16.87354 0.000 -0.006839 -8.310930 
0.00
0 

R2 0.8465880.7942290.989477

Scale
(Prob.)

0.018197

0.000

0.014467

0.000

0.014467

0.000

Eviews9 

 

x1x2

x3x4x51000

x61000X7

199020146
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M-Estimation RobustMM-Estimation RobustS-Estimation Robust

 

 

7 

M-Estimation 

Robust

MM-Estimation 

Robust

S-Estimation 

Robust

RMSE0.0218510.0223140.024634

MAE0.0158150.0159880.016416

MAPE0.2653460.2693560.276617

Theil Coefficient0.0017180.0017550.001937

 ((Eviews9حصائين بالاعتماد على نتائج البرنامج الإيْ الباحث   إعدادالمصدر:  

7RMSE- MAE-- MAPETheil 

CoefficientM-Estimation Robust

M-Estimation Robust

 

 

1- (H) Hat-Matrix- Covratio - DFFITS

2- 

3- Jarque-Bera

4- M

RMSE- MAE-- MAPETheil Coefficient

5- 

6- 8414

1- 

2- 

3- 
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