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Using logistic regression and beta regression to
estimate the poverty gap with application to data for

Egypt

Abstract

Studying the poverty gap is very important to reduce poverty
levels. The beta regression model is used in cases that the
dependent variable is a continuous variable in the period (1,0).
the logistic regression model is used to examine the dependent
variable, which is in a descriptive form. In this research from:
First, the parameters of the beta regression model and the
parameters of the logistic regression have been estimated and
applied to the data issued by the Central Agency for Public
Mobilization and Statistics (CAPMAS) for the years (2011,
2013, 2016). Second, Comparing the results of the two models
using the Information Criterion (IC), which includes both (AIC
and BIC), while only the Akaike Information Criterion (AIC)
was used. The Pseudo R2 criterion was also used to determine
the best model, and it was found that the beta model is better
than the logistic model in terms of estimated parameters and the
significance of the independent variables. In this research, the
first chapter dealt with an introduction to the definition of
poverty, the poverty line, and its indicators. In the second
chapter previous studies were presented that dealt with the
definition of both the logistic regression model and the beta
regression model and their applications. In the third chapter the
two models were applied to data issued by the Central Agency
for Public Mobilization and Statistics Using the R statistical
program.

Keywords: Beta regression model, Logistic model, Poverty gap
index.
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2011 alad Gy lasil C"J“"J g:\uaﬂ\ C.\}uﬂ 5yakal) asilly cilaleall jaadi gilis (1—3)43343

| parameter l Logistic regression | Beta regression
Estimate St. Error t-value | Pr(>[t]) Estimate St. Error Z- Pr(>|zl)
value
X1 B4 -6.246e- 3.054e- -2.045 | 0.0566 | —1.190e-02 | 6.939e- -1.715 | 0.0863
04 04 03
X2 B2 3.164e-03 | 2.127e- 14.872 | 3.55e— | 5.015e-02 5.419e- 9.255 < 2e-16
04 11 *** 03 R
X3 B3 2.084e-09 | 4.883e- 0.427 0.6749 | -1.826e-07 | 1.105e- -1.653 | 0.0984
09 07
Xa Ba 6.365e-06 | 2.622e- 2.427 0.0266 | -1.483e-06 | 7.477e- -0.020 | 0.9842
06 * 05
X5 B -6.865e- 1.122e- -0.612 | 0.5489 | 5.808e—08 3.248e- 1.788 0.0738
10 09 08
Xe | Bg -1.351e- 3.891e- -0.347 | 0.7327 | -2.118e-02 | 9.985e- -2.121 | 0.0339 *
04 04 03
X B 6.930e-03 | 4.143e- 1.673 0.1127 | -4.516e-02 | 8.823e- -0.512 | 0.6087
03 02
- AIC: -172.34 - Pseudo R-squared: 0.9509
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2013 alad Uiy jlasd) 73 gai g e ol 73 paill 5 jhall agil) g cibalral) s il (2-3)J g2

parameter Logistic regression Beta regression
Estimate St. Error | t-value | Pr(>|t]) | Estimate St. Z- Pr(>|z])
Error | value
X4 61 -3.567e-04 | 4.686e-04 | —-0.761 | 0.4569 | 4.258e-03 | 8.480e | 0.502 | 0.6156
46 -03
X2 62 2.613e-03 | 5.640e-04 | 4.633 | 0.0002 | 5.504e-02 | 1.089¢e | 5.054 | 4.34e-
38 *** -02 07 **
Xq ﬁg -1.193e-10 | 1.038e-08 | —-0.011 | 0.9909 | -4.004e- | 2.009e | 1.993 | 0.0463
70 07 -07 *
Xy ’34 -6.758e-07 | 6.868e-06 | —0.098 | 0.9227 | 8.581e—05 | 1.212e - 0.4790
69 -04 0.708
Xs !35 -3.219e-10 | 2.365e-09 | -0.136 | 0.8933 | 8.310e-08 | 4.948e | 1.679 | 0.0931
38 -08
Xg !36 2.030e-03 | 9.607e-04 | 2.113 | 0.0496 | 2.098e-02 | 1.601e | 1.311 | 0.1899
99 * -02
X 6? 1.726e-02 | 9.811e-03 | 1.760 | 0.0964 | 1.662e-01 | 1.574e | 1.056 | 0.2909
22 -01
- AIC: -145.25 - Pseudo R-squared: (0.883
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2016 plad Ly Jhasd) i sady (ieun slll 73 galll 5 juhal) 4l g Cilaleall S milld (3-3)d 2>

parameter | Logistic regression Beta regression
Estimate St. t-value | Pr(>|t|]) | Estimate | St. Error Z- Pr(>|z])
Error value
X1 | By -4.666e- 4.146e | -1.125 | 0.2760 | -1.054e- | 5.643e- | -1.867 | 0.0618
04 -04 02 03
Xz |G, | 3-963e-03 | 4.398e | 9.012 | 6.95e~ | 5.910e-02 | 6.019e~ | 9.819 | <2e-16
X3 By -8.413e- 6.400e | -1.314 | 0.2062 | -1.656e- | 8.594e- | -1.927 | 0.0540
09 -09 07 08
Xy |, | 6:171e-06 | 2.710e | 2.277 | 0.0360 | 4.944e-05 | 4.026e- | 1.228 0.2194
-06 * 05
Xs [Bs | 1.770e-09 | 2.093e | 0.846 | 0.4094 | 5.395e-08 | 3.191e~ | 1.691 0.0909
-09 08
Xe | Be -6.727e- 6.319e | —-1.065 | 0.3019 | -4.239e- | 8.568e- | —0.495 0.6208
04 -04 03 03
X7 (B, | —1.970e- | 1.329e | -0.148 | 0.8839 | -3.565e~ | 1.936e~ | -1.841 | 0.0656
03 -02 01 01
- AIC: -160.15 - Pseudo R-squared: 0.9467
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Jemdl Sialll z3sail) & (3-3) ¢(2-3) ¢(1-3) bl Jglaall (e Jaadls
sl z3sai (b L AIC JLeall b dad (B 4 (2-3) doan s Joaa
2011 4w Jullby R2 & JAef 4y (1-3) Joan & Jsan Jemdl o) Ly
. cadY ) R

LN algedl Uy ani) g dgaly iuagll £ dgaill Bakal) audlly —cilabeal) jafl ilis (4-3)J s>

2016520132011
parameter ‘ Logistic regression Beta regression
Estimate St. Error t- Pr(>[t]) | Estimate St. Z- Pr(>|z])
value Error value
X1 | By -5.056e- 2.386e- | -2.119 | 0.0378 | —-5.897e- | 4.433e- | -1.330 | 0.1834
04 04 * 03 03
X B 2.725e-03 1.457e- | 18.702 | <2e- 4.649e- | 2.818e— | 16.497 | <2e-16
04 16 *** 02 03 i
X3 | B 8.059e-10 3.822e- 0.211 | 0.8336 | —1.451e— | 7.200e—- | -2.016 | 0.0438
09 07 08 *
Xs | By -9.889e- 4.636e— | -2.133 | 0.0366 | -1.011e— | 8.634e- | —-1.171 | 0.2414
07 07 * 05 06
Xs Bs -7.849e- 1.066e- | -0.737 | 0.4639 | 3.816e—- | 2.369e- | 1.611 | 0.1072
10 09 08 08
Xe | Be 8.540e-04 3.301e- 2.587 | 0.0119 | 1.480e- | 6.588e—| 0.225 | 0.8223
04 * 03 03
X7 | B 6.765e-03 4.460e- 1.517 | 0.1340 | -5.382e- | 7.841e— | -0.686 | 0.4924
03 02 02
- AIC: -469.66 - Pseudo R-squared: 0.906
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