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ABSTRACT: Surat is Gujarat’s 2nd largest city and India’s most populated city (in terms of population in Municipal Corporation Area of the city) with the population of 4.5 million. The city registered and analyzed the GDP growth rate of 11.5% over the seventh fiscal years between 2001 and 2008. Surat sets a good example to other cities in terms of basic urban infrastructure along with the externally visible beautification. It has created landmarks in the business of diamonds and textiles in the world. Thus, this is the picture of growing city called Surat, but there is even other side of this declared developing city. The total population of the city in 2011 is 4.5 million but at males in 2001 which came up to 788 females in 2011. Thus, this is an alarming situation for the developing city. This paper studies zone wise Gender Ratio of Surat City and uses of Tamhane Post-hoc Test to find significance difference between Gender Ratio of Different zones of Surat city. Also Gender Ratio of Surat City forecasted by fitting Auto Regression Integrated Moving Average Model (ARIMA Model). 
Key words: Gender Ratio.  
INTRODUCTION: Surat City is a world-wide known city for its fastest economic growth and development. It is located in the southern part of Gujarat. Surat City is the second largest commercial hub in the state and Surat City gained fame of Gujarat’s second largest city and India’s 8th most populated city (in terms of Municipal Corporation Area of the city) with the population of million. Surat City was overall Ranked First with the India’s Best City among 11 major cities to live according to Quality of City systems and Quality of Life in city by Janaagraha, a Non-profit Organization in India, March 2013. The entire city is parted into Seven Zones such as Central Zone, East Zone, North East Zone, South Zone, West Zone, Athwa Zone and Limbayat Zone. 



[VOLUME -2,ISSUE –1, DEC.2016 (ONLINE)] ISSNNO.:2455-4642 Web:idees.amrolicollegesurat.com 28|Page E-mail: idees.amrolicollege@gmail.com ISSN No. :2455-4642(ONLINE) 2016  IDEES,  All  Right  Reserved   In the census year 1901 Total Population of the city was 1, 19,306. At present population of the city are 44,062,002. With the economic development of the city, the population also increased in every decade due to many migrated people from all over India. Thus, it also effects on the different elements of demography such as Birth -Death rate, Literacy Rate, Gender Ratio, Infant Mortality Rate etc.  
REVIEW OF LITERATURE: The declining sex ratio in the country has sent shockwaves across all sections of society. It seems that the socio-cultural factors are so surrounded in the psyche of the people that they even accept wrong ways of life for the sake of social superiority. Bhat and Zavier (2003)1, in their study on sex ratio found that although it is widely acknowledged that the preference for sons is a barrier to a decline in fertility, considerable disagreement exists as to what actually happens to this preference when fertility declines in a region of low female autonomy. Srivastava, Dasgupta and Rai (2005)2, in a study conducted on 200 married men and women to elicit their attitude towards the girl child and declining sex ratio in Bhopal found that preference for a male child was greater among lower and middle class responded. Kaur, Ravinder (2007)3, in his study on declining Juvenile sex ratios examined the socio- economic reasons for the steep decline in child sex ratios, as revealed by the 2001 census. In the Socio-Economic review of Gujarat State (2007-08)4, it was found out that the declining of sex ratio has been a cause of worry for now. James, K.S (2012)5, in his study on decline in sex ratio a worry revealed that the decline in sex ratio can take place mainly due to two reasons — sex selective abortions and mortality. Guilmoto (2007)6, cited that in terms of marriage patterns, a shortage of potential brides may force men to delay their marriages. Sejal Desai(2012)7in that research paper done detailed study of Sex Ratio of Gujarat and found that Gujarat sex ratio is quit low and Gujarat child Sex Ratio in the age group of 0 to 6 is alarmingly low. Daval J Pandya (2011)8 found in his paper the Sex ratio of Surat is very low. Dhaval J Pandya proves that Surat Population Growth rate is very high because of migration.  
NEED OF THE STUDY: Surat sets a good example to other cities in terms of basic urban infrastructure along with the externally visible beautification. It has created landmarks in the business of diamonds and textiles in the world. Thus, this is the picture of growing city called Surat, but there is even other side of this declared developing city. The total population of the city in 2011 is 4.5 million but at the same time, the gender ratio is reducing in every census report. It was 810 females per 1000 males in 2001 which came up to 788 females in 2011. But increasing population is not the only concern but also the increase in the difference in the population of male and female are raising the question for social problems for the future. India is suffering as one of the countries of the 
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� To examine the impact of education on Gender-ratio of Surat city. 
� To explain the Social Condition of Women in the Society. 
� To study that the difference in the Gender Ratio and generate Social and Psychological Problems in the Society.  

OBJECTIVES OF THE STUDY: 
� To examine Zone wise Gender Ratio of the Surat City. 
� To find significance difference between Gender Ratio of different zones of Surat City. 
� To find forecast value for Gender Ratio of Surat City for two decades. 

SOURCES OF DATA: Collection of data is a vital and essential part of any research. The nature of the data which is collected for this research is secondary. The concerned data was collected from SMC (Surat Municipal Corporation) website and office, different journals, annual reports, literatures and different websites. 
TOOLS AND METHODS OF DATA ANALYSIS:  The present study involves calculation and comparison of Total Growth rate and Male and Female Growth Rate of Surat City. The statistical package for social Sciences (SPSS) was used to do the analysis. Data was analysed with the help of tables, graphs. The present time series data found autocorrelation therefore,Autoregressive Moving Average (ARIMA) Time Series Model is best fitted model for the forecast the future data, with this technic we predict female per thousand for next upcoming 2 decades,Non parametric test arealso used in this research paper to find the findings. 
LIMITATIONS OF THE STUDY: No statistical survey is free from limitations of study. Always there is chance of degree of errors and omission in the study. The present research paper is undertaken to make best use of objectivity and reduce the errors. However, there are certain limitations of the study which are to be taken into consideration for the present research paper. 

� The study fully depends on data collected from the published data of government.        This study incorporates all the limitations that are inherent in the published data. 
� Mid-year data are estimated data on the basis of previous year data.  

GENDER RATIO (SEX RATIO): Gender ratio is the demographic concept that measures the proportion of males to females in a given population. It is usually measured as the number of males per 100 females. Shortly gender ratio represents the Number of Males to Females in a Population. 
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OVERALL CENIRIO OF GENDER RATIO OF SURAT CITY: GENDER RATIO: To study the Gender Ratio of Surat, first we see the overall view of Gender Ratio in India, Gujarat, and Surat. Chart-1 Gender Ratio of India, Gujarat, Surat  From above chart explain the trend of Gender Ratio in India, Gujarat and Sutat city of last seven decades. We have seen that the Gender Ratio of Surat city is very poorer compare to India and Gujarat. Gender Ratio of India and Gujarat are almost parallels but decrease with fluctuated way. In 1941 Gender Ratio of India was 945 but in next decades it is nominal increase with situated  at946. We can see that  in the chart  whenever Gender Ratio  decline with high margins and grown up with less margins and this way overall Gender Ratio in India situated at 940 in 2011. In Gujarat, in 1941 it was 941. In 1951 it was increased and it was 952, after that it shows decreasing trend in Gender Ratio up to 1971. In 1981 it was minor increased, then after it was continuously decreasing. Also we can observe that Gender Ratio of Surat city is continuously decreased from last seven decades. Now, we tried to fit some suitable Time-Series Model (ARIMA) on Gender Ratio. We found ARIMA (1, 0, 1) is best fitted model for our data. As it explains more variation with less error (Please See the following table) Model Fit:            Table-1 Statistics of ARIMA model: Gender Ratio of Surat City   1941 1951 1961 1971 1981 1991 2001 2011India 945 946 941 930 934 926 933 940Gujarat 941 952 940 934 942 934 920 918Surat 898 916 915 887 887 839 773 7587508008509009501000Gender Ratio YearGender Ratio



[VOLUME -2,ISSUE –1, DEC.2016 (ONLINE)] ISSNNO.:2455-4642 Web:idees.amrolicollegesurat.com 31|Page E-mail: idees.amrolicollege@gmail.com ISSN No. :2455-4642(ONLINE) 2016  IDEES,  All  Right  Reserved   Fit Statistic   Mean Stationary R-squared   0.871 R-squared 0.871 RMSE   29.713 Table-2 Parameters of ARIMA model: Gender Ratio of Surat City  Estimate SE t value Sig. Gender Ratio surat Constant 954.174 35.502 26.877 0.000*  AR Lag 1 0.104 0.675 0.154 0.885  MA Lag 1 -0.994 41.868 -0.024 0.982 Time Numerator Lag 0 -21.849 6.828 -3.200 0.033* Using information of this Table-2 of 5.7.1 we found our model as: Xt = 954.174 − 21.849t + 0.104Xt−1 − 0.994et−1 Where, t=Time, Xt=Gender Ratio of Surat city Forecast: Table -3 Forecast: Gender Ratio of Surat City  Model      2021  2031 Gender ratio_surat- Model_1  Forecast  752.21  735.14  UCL   823.57  835.88 LCL 680.85  634.39 Forecast value for Gender Ratio of Surat city for next two decades is given in above table withits graphical representation given below:  Date
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[VOLUME -2,ISSUE –1, DEC.2016 (ONLINE)] ISSNNO.:2455-4642 Web:idees.amrolicollegesurat.com 32|Page E-mail: idees.amrolicollege@gmail.com ISSN No. :2455-4642(ONLINE) 2016  IDEES,  All  Right  Reserved     After fitting ARIMA (1, 0, 1) model for Gender Ratio of Surat city we can analysed from table was 752 in 2021 and 735 in 2031. Now we find mean and Std. Deviation of Gender Ratio for each zone and took comparison between them. Here N indicates total number of years. 
Table -4 Zone wise comparison of Gender Ratio of Surat City 

Descriptive  N Mean Std. Deviation Std. Error C.Z. 11 854.3636 38.43767 11.58939 E.Z. 11 713.9091 61.39292 18.51066 W.Z. 11 847.5455 40.00841 12.06299 N.Z. 11 745.2727 35.75497 10.78053 S.Z. 11 780.3636 43.54141 13.12823 A.Z. 11 846.6364 28.46848 8.58357 L.Z. 7 868.0000 42.28475 15.98213 Total 73 804.7260 69.70180 8.15798 Limbayat Zone (South East Zone or L.Z.) was separated from South Zone in year 2005, so we were not took data of it for the comparison. Here, mean of Gender Ratio of central zone is highest whereas lower for east zone. Also, Std. Deviation of Gender Ratio was lowest for Athwa Zone and highest for East Zone. The Test of Homogeneity of Variances output tests H0: “There is no difference of Gender Ratio in Surat zones” against H1:“There is no difference of Gender Ratio in Surat zones.” Table -5 Levene Statistics: Test of homogeneity of variances 
Levene Statistic Df1 Df2 Sig. 2.344 6 66 0.041 To interpret this output, look at the column labelled Sig. This is the p value. If the p value here, P value is less than pre-decided level of significance. So, we reject null hypothesis H0. As it conclude that there is significant difference of variance of Gender Ratio in Surat City. Table-6 Welch-Robust Test 
Welch Statistic Df1 Df2 Sig. 18.155 6 27.884 0.000 Here from above table we can say that there is highly significance difference between Gender Ratios of different zones. I.e. At least one zone is different than other. But to identify which zone is different than other we applied Tamhane Post Hoc test.    
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Tamhane Test Mean Difference (I-J) Std. Error Sig. C.Z. E.Z. 140.45455* 21.83938 0.000 C.Z. W.Z. 6.81818 16.72811 1.000 C.Z. N.Z. 109.09091* 15.82826 0.000 C.Z. S.Z. 74.00000* 17.51184 0.009 C.Z. A.Z. 7.72727 14.42192 1.000 C.Z. L.Z. -13.63636 19.74190 1.000 E.Z. W.Z. -133.63636* 22.09435 0.000 E.Z. N.Z. -31.36364 21.42112 0.976 E.Z. S.Z. -66.45455 22.69350 0.172 E.Z. A.Z. -132.72727* 20.40398 0.000 E.Z. L.Z. -154.09091* 24.45554 0.000 W.Z. N.Z. 102.27273* 16.17824 0.000 W.Z. S.Z. 67.18182* 17.82880 0.025 W.Z. A.Z. .90909 14.80518 1.000 W.Z. L.Z. -20.45455 20.02359 1.000 N.Z. S.Z. -35.09091 16.98736 0.678 N.Z. A.Z. -101.36364* 13.78033 0.000 N.Z. L.Z. -122.72727* 19.27818 0.001 S.Z. A.Z. -66.27273* 15.68528 0.012 S.Z. L.Z. -87.63636* 20.68282 0.019 A.Z. L.Z. -21.36364 18.14129 0.999 From above table gives the mean difference, its standard errors and significant values of the test. In above table there are comparisons between Gender Ratio of different zones in Surat city. We have seen significant difference in Gender Ratio. Here * indicates significance difference. Positive value of difference indicates that on right side. Similarly negative value of difference indicates that zone on left side has lower Gender Ratio than on right side. For example in Central zone Gender Ratio is significantly higher than East Zone, North Zone and South Zone and in East Zone Gender Ratio is significantly less than West Zone. 

 
FINDINGS: The Gender Ratio of Surat city is 788 per thousand male which is very unfavorable. The research paper proves that one of the main reason for this single male migration especially in South West Zone.   
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• We conclude that the Gender Ratio of Surat city is continuously decreased from last seven decades. 
• From the ARIMA model we found that Gender Ratio will decrease in upcoming decades. 
• The eye catching result found that Std. Deviation of Gender Ratio is low in South East Zone (Athwa Zone) and high in East Zone. 
• We found that there is significant difference of variance of Gender Ratio in Surat city. 
• There is significance difference of Std. Errors of Gender Ratio found in between Surat Zones. We found that there are significant differences between Central Zone and East Zone, North Zone, South Zone. Same as difference are significant between East Zone with West Zone, Athwa Zone and Limbayt Zone. Between West Zone with North Zone and South Zone also found significant difference. Also observed significance differences between North Zone with Athwa Zone, and Limbayat Zone. We found that is difference is significant between South Zone with Athwa Zone and Limbayat Zone. 

 
RECOMENDETIONS: Considering the objectives Statistical analysis of our study we noted down fo out comes that the study has revealed that there is a high awareness about the declining child sex ratio in the city, yet the girl child is not valued, pointing to an alarmingly explosive situation that would be very difficult to deal with in the future. However, it is a need of the hour to discover several new ways to eradicate this evil from the society. 
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