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Abstract: 

Economic literature has shown significant attention 

towards the economical analysis of female participation 

rate since Mincer (1992) and Cain (1966). In the recent 

years, female participation rate increased considerably 

in the developed countries, while this rate had a little 

change in developing countries of Middle East and 

North of Africa like Iran. 

Hence, this study discusses the effects of economic 

development on female labor force participation rates in 

selected countries in MENA region in 1990-2010 within 

the framework of U-shaped hypothesis. In addition to 
the effects of economic development, other 

determinants of female labor force participation are also 

analyzed. To achieve this goal, the method of Fractional 

Panel Probit is used. In our best knowledge, this method 

is used for the first time for this issue. 
The estimation results suggest that relationship between 
economic development and the rate of female 
participation in MENA is U-shaped. Also, higher 
education has a significant and positive effect on the 
female participation rate. Unemployment and fertility 
rate reduce female participation rate in the labor market. 
 
Keywords: Female Participation Rate, Economic 
Development, U-shaped Hypothesis, Fractional Panel 
Probit, Middle East and North Africa (MENA) Region.�
JEL: B54, C33, I25. 
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1. International Labour Organization (ILO) 
2. United Nations (2010) 
3. Middle East and North Africa (MENA) region 
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4. Mincer (1962) 
5. Becker (1965) 
6. Psacharopoulos and Tzannatos (1989) 
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5. Dual labor market theory 

6. Modernization Neoclassical Approach�
7. "Feminisation U" hypothesis�
8. Luci (2009) 
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9. Çakır (2008) 
10. Gaddis & Klasen (2012) 
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1. Yenilmez and Isikli (2010) 
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2. Binary choice models 

3. Panel Data Methods for Fractional Response Variables 
4. Standard Normal Cumulative Distribution Function 
5.Gardeazabal 
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1. Time varying 
2. Papke and Wooldridge (2008) 
3. Average partial effects 
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4. Kölling (2012)�
5. Addictive heterogeneity 
6. Fixed effect 
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1. Random Effects 

2. Quasi-time demeaning�
3. Pooled ordinary least squares (POLS) 
4. Münch &  Wijnbergen (2009) 
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Fisher-type unit-root test for flp15 

Based on augmented Dickey-Fuller tests 
-------------------------------------- 

Ho: All panels contain unit roots         Number of panels  =     16 

Ha: At least one panel is stationary     Number of periods =     21 
AR parameter: Panel-specific             Asymptotics: T -> Infinity 

Panel means:  Included 

Time trend:   Not included          Cross-sectional means removed 
Drift term:   Included                               ADF regressions: 2 lags 

------------------------------------------------------------------------------ 

                                  Statistic      p-value 

------------------------------------------------------------------------------ 
 Inverse chi-squared(32)   P      ����  91.6029   ��  0.0000 

 Inverse normal          �����  Z        ����-5.3012  ������0.0000 

 Inverse logit t(84)     ������  L*       -5.7631      ��� 0.0000 
 Modified inv. chi-squared Pm        7.4504      �� 0.0000 

------------------------------------------------------------------------------ 

 P statistic requires number of panels to be finite. 
 Other statistics are suitable for finite or infinite number of panels 
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Levin-Lin-Chu unit-root test for flp15 

-------------------------------------- 
Ho: Panels contain unit roots          Number of panels  =     16 

Ha: Panels are stationary                Number of periods =     21 

AR parameter: Common                     Asymptotics: N/T -> 0 
Panel means:  Included 

Time trend:   Not included 

ADF regressions: 0.94 lags average (chosen by AIC) 

LR variance:     Bartlett kernel, 8.00 lags average (chosen by LLC) 
--------------------------------------------------------------------------- 

                          Statistic      p-value 

--------------------------------------------------------------------------- 
 Unadjusted t        -2.4601 

 Adjusted t*         -1.6435        0.0501�
 

 

  


