[image: image7.emf]6.0%

4.6%

9.8%

13.4%

30.0%

21.6%

7.2%

4.4%

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

Chart 5.0

Family Income of "Sample Students" pursuing Professional Studies

Courses

6.0% 4.6%9.8%13.4%30.0%21.6%7.2% 4.4%

MaleFemaleMaleFemaleMaleFemaleMaleFemale

Upto  Rs.5000 Rs.5001 to 

10,000

Rs.10,001 to 

15,000

Over 15,000

6th Global Conference on Business & Economics

ISBN : 0-9742114-6-X

“A Study on the Impact of Socio-Economic and Geographical factors on students pursuing professional courses – with special reference to Indore University, India since 1991.”
           1. Dr. (Mrs.) Naila Aaijaz, Faculty, School of Economics, IPS Academy, Indore, M.P, India.
             2. Dr.Vivek Singh Kushwaha, Faculty, School of Economics,  IPS Academy, Indore, India.

ABSTRACT
The present study gives a deep insight into the role played by various socio-economic and geographical factors in a students academic perception i.e. opting for a professional program and subsequently pursuing  it. This is besides the employment perspective. 
Devi Ahilya University (DAVV), Indore, Madhya Pradesh, India has to its credit a number of passed-out students since its inception in 1964. Since then Devi Ahilya University has witnessed a phenomenal educational development – both in quantitative and qualitative terms. The university has also made significant strides in imparting higher , professional and technical education to students. 

A survey method has been used to collect the data required to carry out the research efficiently and effectively. A multi‑stage sample design has therefore been adopted to select the students. One of the notable features of the design is that the sample has been taken from a wide cross section of professional colleges affiliated to DAVV  & survey also covers University’s own courses, with the objective of enhancing the precision of the estimates. In the proposed research it has been assumed that – “ the professional / technical education has seen an ever-escalating influx of students from neighbouring areas to the city Indore,  which has a high potential and growth for academic and professional education.” The reason being that a lot of Professional education institutes have mushroomed in this region amazingly during the last one decade. The social, economic and geographical factors have contributed  immensely in this paradigm shift.
The rationale behind my research lies in my observations during my tenure as a knowledge worker in the field of placements in educational institutions in this region. 

I. Introduction
SAMPLE SURVEY (based on Field work during 2003-2004)

The unit of observation and analysis of this Survey is the data collected through students. The sampling frame, in the form of a list of all students, is neither readily available nor can it be easily prepared. A multi‑stage sample design has therefore been adopted to select the students. Multistage designs are generally considered less efficient from the point of sampling variability, than the sampling of an individual unit directly in a uni‑stage sample. The loss of efficiency in multi‑sampling however has been more than compensated in this Survey, by using some auxiliary information for stratification and varying the probabilities of selection of a sampling unit at various stages.

One of the notable features of the design is that the sample has been taken from a wide cross section of professional colleges affiliated to DAVV  & survey also covers University own courses, with the objective of enhancing the precision of the estimates. Collecting students data for a number of socio‑economic variables have been, that more than the total sample size, its spread over the professional colleges affiliated to DAVV  & University own courses is more important from the point of view of efficiency of the estimates. Keeping this in view, the sample for this study has been selected from four departments of university & five affiliated colleges. 

A total of 500 students were selected as sample as illustrated in Table 1.0(i) and (ii). Information on some basic characteristics of the households, along with educational qualification and current course status and placement opportunities was collected from these students. This sample of students was then used for detailed canvassing.
Table 1.0 (i)

	SAMPLE SIZE of 500 students (gender-wise)

	Professional Courses
	Male Students
	Female Students
	Total no. of Students
	Percentage

	MBA
	100
	80
	180 
	36%

	MBA (Part Time)
	25
	25
	50 
	10%

	MCA
	30
	30
	60 
	12%

	MBE 
	25
	15
	40 
	8%

	 MIB
	40
	35
	75
	15%

	BE
	30
	30
	60 
	12%

	Others
	20
	15
	35 
	7%

	Total
	270
	230
	500 
	100%


             Source:- Field work  

Coverage

Professional courses of DAVV and five affiliated colleges have been covered by the survey showed in table-4.1 in bold letters. 
Reference Period

The field operation for the student’s data collection through a questionnaire or schedule was carried out during May 2003 – June 2004.

TABLE-1 (ii)
COURSE-WISE LIST OF “SAMPLE STUDENTS” UNDER

“DEVI AHILYA UNIVERSITY”

	Name of College
	Courses offered


	Number of sample students

	IMS (DAVV)
	MBA (50)
	50

	IIPS (DAVV)
	MCA (50)
	50

	IET (DAVV)
	BE (50)
	50

	SOE (DAVV)
	MBE (25),MIB (25)
	50

	IPS Academy
	MBA(10), MBA(part time) (40),MBE (15),

MIB (15), MCA (10),BE (10)
	100

	PIMR
	MBA (10), MIB (20),MBA(part time) (10),

MAPRM (10)
	50

	SVIM
	MBA (10), MIB(15), MFA (15),MAPRM (10)


	50

	PIONEER
	MBA (50)
	50

	GSIMR
	MBA (50)
	50

	Total
	          500


                             Period of survey 2003 – 2004
The following interpretation was derived from the data collected through the students with the help of 500 questionnaires.

1. Domicile of Students 


– 
Table 2.0 , Chart 2.0
2. Educational qualification of parents 
– 
Table 3.0 , Chart 3.0
3. Parents occupation 


-  
Table 4.0 , Chart 4.0
4. Family income 



- 
Table 5.0  , Chart 5.0
5. Expected salary



- 
Table 6.0 (a)  , Chart 6.0 (a)
6. Starting Salary of the Alumni

- 
Table  6.0 (b) , Chart 6.0 (b)

7. Comparison of MBA and BE students 
-   
Table 7.0 (a) & (b) , Chart 7.0. 
               expected salary (with Hypothesis and z-test) 
TABLE-2.0

Domicile STATUS  of  “sample students” ACCORDING TO    THEIR OPTED courses of “DEVI AHILYA UNIVERSITY / Affiliated Colleges”

	Courses
	With in M.P


	Outside M.P
	Total

	MBA
	40% (72)
	60% (108)
	100% (180)

	MBA(part time)
	88% (44)
	12% (6)
	100% (50)

	MCA
	30% (18)
	70% (42)
	100% (60)

	MBE,MIB
	66.96% (77)
	33.04% (38)
	100% (115)

	BE
	53.33% (32)
	46.67% (28)
	100% (60)

	Others
	80% (28)
	20% (7)
	100% (35)

	
	54% (270)
	46% (230)
	100% (500)


                 Source:- Field work  
Table 2.0 has been derived from the analyses done on the data collected through field work. Domicile of Sample Students compares the ratio of students who are domicile of Madhya Pradesh (M.P.- A State located in Central India) and others who originally do not hail from M.P.

Domicile of students is divided into 2 parameters :-

1. With in M.P.

2. Outside M.P.

On the whole about 54% students are from Madhya Pradesh and approximately 46% students are from outside M.P. 

If we consider each subject category then we observe that out of all the students who are pursuing Master of Business Administration – M.B.A (2 years full-time program) , 40% students are from M.P. and about 60% are from outside M.P. This indicates that a professional degree course like MBA which also carries a mandatory pre-requisite of qualifying the All M.P. Entrance Examination is being pursued by students from outside M.P. more than the domiciles.

Whereas M.B.A (part-time) is a 3 years professional degree course conducted in the evening mainly to attract working people. The table indicates that this course is more popular amongst the domicile student’s of M.P who are 88% and a small ratio of 12% students who are pursuing this course hail from outside M.P.

This ratio is closely followed by  the large percentage of students having M.P. domicile  i.e almost 80%  who are doing “Other” courses like MAPRM (Masters of Advertising and Publc Relations Management) , MTA (Master of Tourism Administration) , MFA (Master of Financial Administration) etc and 20% of  outside M.P. students pursuing the said courses. 

Similarly Master of Business Economics (MBE) and Master of International Business (MIB) are those courses which are not having any mandatory entrance exam criteria , hence more chunk of MP domicile students opt for such courses almost to the extent of 77% approximately and only a small percentage ie 33% students hail from outside MP.

The study indicates that more percentage of students from MP opt for courses where entrance exam criteria is not present and a lesser number of students from outside MP opt for these courses . 
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Chart 3.0  

DOMICILE STATUS  OF  “SAMPLE STUDENTS” ACCORDING TO THEIR 
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TABLE-3.0

Educational qualification of Parents and the list of courses opted by “Sample
Students” at “DEVI AHILYA UNIVERSITY / Affiliated Colleges”

	Courses
	Q  u  a  l  I  f  I  c  a  t  I  o  n



	
	Elementary Education or below
	Upto High School
	Higher Secondary

and above
	Graduate or higher
	Total

	
	Father
	Mother
	Father
	Mother
	Father
	Mother
	Father
	Mother
	

	MBA
	1%

(2)
	8%

(14)
	3%

(5)
	10%

(18)
	14%

(25)
	25%

(45)
	82%

(148)
	57%

(103)
	100% (180)

	MBA(part time)
	4%

(2)
	10%

(5)
	6%

(3)
	14%

(7)
	12%

(6)
	22%

(11)
	78%

(39)
	54%

(27)
	100% (50)

	MCA
	--

(--)
	11.67%

(7)
	1.67%

(1)
	15%

(9)
	8.33%

(5)
	15%

(9)
	90%

(54)
	58.33%

(35)
	100% (60)

	MBE,MIB
	6.09%

(7)
	13.04%

(15)
	6.96%

(8)
	23.48%

(27)
	10.43%

(12)
	20%

(23)
	76.52%

(88)
	43.48%

(50)
	100% (115)

	BE
	1.67%

(1)
	10%

(6)
	1.67%

(1)
	11.67%

(7)
	13.33%

(8)
	23.33%

(14)
	83.33%

(50)
	55%

(33)
	100% (60)

	Others
	8.57%

(3)
	14.29%

(5)
	8.57%

(3)
	22.86%

(8)
	14.29%

(5)
	25.71%

(9)
	68.57%

(24)
	37.14%

(13)
	100% (35)

	Total
	3%

(15)
	10.4%

(52)
	4.2%

(21)
	15.2%

(76)
	12.2%

(61)
	22.2%

(111)
	80.60%

(403)
	52.2%

(261)
	100% (500)


                  Source:- Field work  
The above table has been derived from the analyses done on the data collected through field work. 

Parents Qualification: - Table No. 3.0 compares the level of qualification of parents of the students who are pursuing their professional qualification through DAVV. In the first case the family background of the students pursuing professional qualification has been given due consideration. In every students background his/her parents qualification plays a vital role.  

Parents (father & mother) Qualification is divided into the following parameters:-

1. Elementary Education or below

2. Up to High School

3. Higher Secondary and above

4. Graduate or higher

On the whole about 10.4% mother’s and 3% father’s have been found to be either uneducated or having pursued some Elementary Education , closely followed by  parents who have studied only upto High School constitute of  15.2% mother’s and 4.2% father’s. Parents who have pursued Higher Secondary are in the following ratio mother: 22.2% and father:12.2% and finally parents who are Graduates or with higher qualification are mother: 52.2% and father: 80.60%. 

This shows that the maximum percentage of father’s of students at DAVV are highly qualified and maximum percentage of mother’s are at least matriculates. This study shows that the education of parents has a major influence on the level of education their children opt to undertake.

[image: image2.wmf]10.4%

3.0%

15.2%

4.2%

22.2%

12.2%

52.2%

80.6%

Elementary

Education or

Below

Upto Middle

School

Higher

Secondar and

above

Graduate or

higher

Qualification of Parents 

Chart 3.0  

Educational qualification of Parents and the list of 

courses opted by “Sample Students” at “DEVI AHILYA 

UNIVERSITY / Affiliated Colleges”

Mother

Father


TABLE-4.0

Occupation  of Parents of sample students with the list of courses of

“DEVI AHILYA UNIVERSITY / Affiliated Colleges”

	Courses
	O cc u p ation       of        PARENTS


	
	Salaried
	Self-Employed
	Retired
	Total

	
	Male
	Female
	Male
	Female
	Male
	Female
	

	MBA
	34.45%

(62)
	22.22%

(40)
	12.78%

(23)
	11.11%

(20)
	8.33%

(15)
	11.11%

(20)
	100% (180)

	MBA(part time)
	30%

(15)
	24%

(12)
	14%

(7)
	14%

(7)
	6%

(3)
	12%

(6)
	100% (50)

	MCA
	28.33%

(17)
	35%

(21)
	11.67%

(7)
	5%

(3)
	10%

(6)
	10%

(6)
	100% (60)

	MBE,MIB
	21.74%

(25)
	17.39%

(20)
	26.09%

(30)
	17.39%

(20)
	8.70%

(10)
	8.70%

(10)
	100% (115)

	BE
	36.67%

(22)
	23.33%

(14)
	11.67%

(7)
	3.33%

(2)
	18.33%

(11)
	6.67%

(4)
	100% (60)

	Others
	22.86%

(8)
	25.71%

(9)
	22.86%

(8)
	11.43%

(4)
	11.43%

(4)
	5.71%

(2)
	100% (35)

	Total
	29.80%

(149)
	23.20%

(116)
	16.40%

(82)
	11.20%

(56)
	9.80%

(49)
	9.6%

(48)
	100% (500)


                             Source:- Field work  
* Assuming that parents of sample students belong to pre-dominantly patriarchal society and the occupation is based on the father’s occupation (considered to be head of the family).

Table 4.0 gives a clear picture of the occupation of parents of the sample professional course students. Compared to the nation, a much larger percentage of mothers are stay-at-home mothers not participating in the labor force.
The sample students are further classified on the basis of gender.

In total approximately 30% of male students parents’ and 23.2% female students’ parents belong to the “Salaried Class” whereas 16.4% and 11.20% male and female students’ parents’ respectively belong to the “Self-Employed Class”. The “Retired Class” is comparatively very less i.e. less than 10% parents of both male and female students’  respectively fall in this category.

Here we infer that almost 73% parents’ of these students are salaried (working class) or “retired class”  and they come from the urban segment of the population, while only 28% are from the “self-employed” category.
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TABLE-5.0

Family Income of students of Professional courses of

“DEVI AHILYA UNIVERSITY / Affiliated Colleges”
	Courses
	F  a  m  i  l  y         I  n  c  o  m  e

	
	Upto  Rs.5000
	Rs.5001 to 10,000
	Rs.10,001 to 15,000
	More than 15,000
	Total

	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	

	MBA
	7.22%

(13)
	2.78%

(5)
	11.11%

(20)
	16.67%

(30)
	33.33%

(60)
	22.23%

(40)
	3.88%

(7)
	2.78%

(5)
	100% (180)

	MBA (part time)
	8%

(4)
	12%

(6)
	10%

(5)
	24%

(12)
	24%

(12)
	8%

(4)
	8%

(4)
	6%

(3)
	100% (50)

	MCA
	5%

(3)
	5%

(3)
	11.67%

(7)
	11.67%

(7)
	21.66%

(13)
	26.67%

(16)
	11.67%

(7)
	6.67%

(4)
	100% (60)

	MBE,MIB
	4.34%

(5)
	4.34%

(5)
	6.96%

(8)
	10.44%

(12)
	26.09%

(30)
	25.21%

(29)
	6.09%

(7)
	16.53%

(19)
	100% (115)

	BE
	5%

(3)
	3.33%

(2)
	11.67%

(7)
	3.33%

(2)
	38.33%

(23)
	20%

(12)
	11.67%

(7)
	6.67%

(04)
	100% (60)

	Others
	5.72%

(2)
	5.72%

(2)
	5.72%

(2)
	11.42%

(4)
	34.28%

(12)
	20%

(7)
	11.42%

(4)
	5.72%

(02)
	100% (35)

	Total
	6%

(30)
	4.60%

(23)
	9.80%

(49)
	13.40%

(67)
	30%

(150)
	21.60%

(108)
	7.20%

(36)
	4.40%

(37)
	100% (500)


             Source:- Field work  
Income related Demographic Characteristics
Table 5.0 is an illustration of Family Income of the “Sample Students” pursuing various Professional studies. On the whole maximum no. of students pursuing professional courses fall into the income bracket of Rs 10,001-15,000, followed by the income bracket Rs 5001-10,000. Somehow students coming from families earning more than Rs 15,000 per month are only 11.6% of the total i.e. 73 out 500 students. The inference that we can draw from this data is that all families in the higher income group (indicated in Table 5.0) do not seem to prefer the professional courses (as given above) offered by local University for their wards. They may be sending their wards for higher studies to Universities in developed countries. The no. of students doing M.B.A with a family income of not more than Rs. 5000/- per month are only about 10% while the maximum no. of students doing M.B.A belong to an income bracket of Rs. 10,001-15,000.

Maximum number of M.B.A (Part Time), M.C.A, MBE, MIB, BE and “Other Courses”  students also belong to the same income bracket as above.
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TABLE-6.0  (a)

Expected Salary of students of Professional courses of

“DEVI AHILYA UNIVERSITY / Affiliated Colleges”

	Courses
	Expected monthly Salary



	
	Upto  Rs.5000 per month
	Rs.5001 to 10,000 per month
	Rs.10,001 to 15,000 per month
	More than 15,000 per month

	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female

	MBA
	34%
	33%
	56%
	59%
	8%
	5%
	2%
	3%

	MBA (part time)
	23%
	21%
	67%
	69%
	7%
	4%
	3%
	6%

	MCA
	3%
	2%
	66%
	67%
	20%
	27%
	11%
	4%

	MBE 
	45%
	66%
	48%
	30%
	7%
	4%
	--
	--

	MIB
	51%
	56%
	45%
	40%
	3%
	2%
	1%
	2%

	BE
	6%
	8%
	68%
	72%
	20%
	10%
	6%
	10%

	Others
	68%
	79%
	22%
	11%
	8%
	6%
	2%
	4%


  Source:- Field work  


[image: image4]
In Table 6.0 (a) the highest expected monthly salary is found to be incase of MCA students with 7.5% sample students getting job offers worth more than Rs. 15,000/- per month. The highest percentage of students fall into the category of “Others” – i.e. MAPRM and MFA courses who have got placements with a salary upto Rs. 5000/- a month only.

MBA students were the maximum i.e.  58% who got a job offer between Rs 5000/- to 10,000/- per month. It is found that MBA students were less in the lower salary bracket as they did not agree to compromise on any job offering lower salary.

TABLE- 6.0   (b)

Starting Salary of the Alumni of Professional courses of

“DEVI AHILYA UNIVERSITY / Affiliated Colleges”

	Courses
	Alumni starting monthly Salary



	
	Upto  Rs.5000
	Rs.5001 to 10,000
	Rs.10,001 to 15,000
	More than 15,000

	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female

	MBA
	37%
	35%
	46%
	49%
	6%
	12%
	11%
	4%

	MBA (part time)
	27%
	37%
	70%
	59%
	2%
	4%
	1%
	--

	MCA
	7%
	8%
	76%
	63%
	15%
	27%
	2%
	2%

	MBE 
	56%
	72%
	38%
	28%
	6%
	--
	--
	--

	MIB
	61%
	77%
	35%
	20%
	4%
	3%
	--
	--

	BE
	5%
	7%
	78%
	79%
	14%
	10%
	8%
	4%

	Others
	71%
	82%
	29%
	18%
	--
	--
	--
	--


                 Source:- Field work  
In Table 6.0 (b) , the highest alumni salary was found to be incase of 7.5% MBA students. This was followed by 6% of BE students who had bagged jobs offering starting salary of about Rs 15,000/- per month.

Here again the maximum alumni students (76.5%) were found to be in the “Others” category who accepted job offers worth Rs. 5000/- per month. This was followed by MBE and MIB students who were not aggressive on the salary-issue and accepted job offers with similar salaries.

Maximum job offers were made to BE, MCA, MBA (Part-time) and MBA students with salary ranging from Rs 5000 to 10,000 per month.

[image: image5]
Inference of the Study - 
Based on Table 6.0 (a) and 6.0 (b) the statistical analysis indicates that the Expected Salary Offer:-
1. is low at entry level 

2. increases by a fixed amount each year

The Expected Salary Offer is low at entry level for freshers but experienced students get higher salaries. This can be seen in Table 6.0 (a) while comparing  MBA freshers expected salary figures and MBA (part-time) salary figures. MBA (part-time) students are already working hence they opt for part-time professional degree course but they bag better salaries than MBA freshers in this case.
STATISTICAL ANALYSIS  :- Comparison of MBA and BE students expected salary  (with Hypothesis and z-test) 
 We use a six step solution that is always employed in inferential statistics.

Step 1 : State the null and alternative hypotheses.

In this study we take null hypothesis as H0 :  ¯x (m)  =  ¯x (b)
Whereby,
¯x (m)   = mean (salary expected by students pursuing MBA)

¯x (b)   =  mean (salary expected by students pursuing BE)
Every test of significance begins with a null hypothesis H0. H0 represents a theory that has been put forward, either because it is believed to be true or because it is to be used as a basis for argument, but has not been proved. For example, in a in this case, the null hypothesis might be that the expected salary of MBA and BE students are on an average same. We would write H0: there is no difference between the two expected salaries. 
The alternative hypothesis, Ha, is a statement of what a statistical hypothesis test is set up to establish. For example, in this case, the alternative hypothesis might be that the expected salaries of  MBA students is different, on an average, compared to that of the BE students. We would write Ha: the two expected salaries are different, on an average. The alternative hypothesis might also be that the expected salaries of MBA students are better, on average, than that of the BE students. In this case we would write Ha: the expected salaries of MBA students is better than the BE students, on an average. 
Alternative Hypothesis Ha: ¯x (m)  ≠  ¯x (b)     (alpha level)
The final conclusion once the test has been carried out is always given in terms of the null hypothesis. We either "reject H0 in favor of Ha" or "do not reject H0"; we never conclude "reject Ha", or even "accept Ha". 

Step 2 : Decide how often you want to be wrong when you reject the null hypothesis. This is     also called setting the alpha level

If alpha = .05 then the z critical values are set to ± 1.96.

Step 3 : Collect the data 
	Estimating the Mean, Variance and Standard Deviation from a Grouped Frequency Table 7.0 (a)

	Expected Salary    
	0-5000
	5001-10000
	10001-15000
	15001-20000
	Totals

	 
	MBA
	BE
	MBA
	BE
	MBA
	BE
	MBA
	BE
	MBA
	BE

	Frequency (f)
	60.40
	4.20
	103.20
	42.00
	12.00
	9.00
	4.40
	4.80
	180
	60

	Mid-point (x)
	2500
	2500
	7501
	7501
	12501
	12501
	17501
	17501
	 
	 

	Product (fx)
	151000
	10500
	774103.2
	315042
	150012
	112509
	77004.4
	84004.8
	1152119.6
	522055.8

	x2
	6250000
	6250000
	56265001
	56265001
	156275001
	156275001
	306285001
	306285001
	525075003
	525075003

	Fx2
	377500000
	26250000
	5806548103.2
	2363130042
	1875300012
	1406475009
	1347654004.4
	1470168004.8
	9407002119.6
	5266023055.8

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


The data are already collected. We have to find the mean , the standard deviation, and standard variation from the data given below. 

We should clearly understand the significance of mean, variance, and Standard Deviation in this research study. The mean is equal to the sum of all the measured values of the statistical sample i.e. Expected Salary of all MBA and BE students divided by their respective sample size, n. 
Step 4  : Calculate the statistic

	Expected Salary Frequency Table  7.0 (b)
	

	MBA
	Count
	Cumulative Count
	Count %
	Cumulative Count %

	Lower Limit
	Upper Limit
	MBA
	BE
	MBA
	BE
	MBA
	BE
	MBA
	BE

	0
	5000
	60.40
	4.20
	60.40
	4.20
	33.55%
	7.00%
	33.55%
	7.00%

	5001
	10000
	103.20
	42.00
	163.60
	46.20
	57.33%
	70.00%
	90.88%
	77.00%

	10001
	15000
	12.00
	9.00
	175.60
	55.20
	6.66%
	15.00%
	97.54%
	92.00%

	15001
	20000
	4.40
	4.80
	180.00
	60.00
	2.44%
	8.00%
	100%
	100%


Let us denote,
m = MBA students
b  = BE students
	Mean (m)
	¯x   (m)       =
	Σfx/n   =
	1152119.6/180
	=
	6400.66
	
	
	

	Mean (b)
	¯x  (b)          =
	Σfx/n   =
	522055.8/60
	=
	8700.93
	
	
	

	Combined Mean (cm)
	n(m) * ¯x   (m)    +    n(b) *  ¯x   (b) / n(m) + n(b)    
	180 *  6400.66 + 60 * 8700.93 / 180 + 60         
	1674174.6 / 240
	=
	6975.73
	
	
	

	D (m) 
	 ¯
¯x  (m)  -   ¯x  (cm)            
	6400.66 – 6975.73          
	         =
	-575.07
	
	
	
	

	D (b)
	 ¯
¯x  (b)  -   ¯x  (cm)            
	8700.93 – 6975.73
	          =
	1725.2
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	¯x2  (m)      =
	(6400.66)2
	=
	40968505.33
	
	
	
	

	
	¯x2  (b)        =
	(8700.93)2
	=
	75706182.87
	
	
	
	

	
	
	
	
	
	
	
	
	

	Variance σ2 
	   (m)    =
	Σfx2 /n - ¯x2   (m)      =
	9407002119.6/180 - 40968505.33=
	11292617.55

	Variance σ2 
	   (b)     =
	Σfx2 /n - ¯x2   (b)        =
	5266023055.8/60 - 75706182.87    =
	12060868.06

	
	
	
	
	
	
	
	
	

	Standard deviation σ
	   (m)       =
	√ 11292617.55
	=
	3360.45
	
	
	
	

	Standard deviation σ
	   (b)        =
	√ 12060868.06
	=
	3472.88
	
	
	
	


Two samples may have the same sample mean but one may have a larger variation among individual values. The sample variance is a measure of departure from the mean as depicted above. Finally, the standard deviation is calculated by taking the square root of the variance which determines whether there is a statistically significant difference between the two statistical populations i.e. the Expected Salary of MBA and BE students respectively.

Incase of students pursuing MBA Standard Deviation (σ) was Rs. 3360.45 and for BE was Rs. 3472.88. 

Z TEST Calculation :-  When the population standard deviation (σ) is known. In this case we cannot use a t-test, we must use a z-test instead,  i.e. If σ is known we use a z-test. Z-test is preferable because it is more powerful than a t-test. Alternately our sample sizes are above 30 in both populations, hence the z-test will be applied instead of t-test :-
METHOD – I  : Formula of z-test if Combined Mean is given :-
       Mean of 2nd population – mean of 1st population
z =  ---------------------------------------------------------------

[image: image9.jpg]


       combined standard deviation                          







1/ n(m)  + 1/n(b)



 ¯x (b)    -    ¯x (m)
                 z   =    -------------------------               

                                    C SD          


1/ n(m)  + 1/n(b)

NOTE : If Combined Mean is not given , we can calculate it in the following manner :-


                                 n(m)[SD(m)2   + D(m)2]     +   n(b)[SD(b)2   + D(b)2]                       
                 C SD  =      -----------------------------------------------------------                                  

                                                                 nm     +      nb                                                        


C Sd  =            180 (11292617.55 + 330705.50)  + 60 (12060868.06 + 2976315.04) 

                     --------------------------------------------------------------------------
                                                                         240

CSd  =

2092198149  +  902230986



-------------------------------------                         =               3532.25




240


Now. We apply the value of Combined Mean and evaluate z.


              ¯x (b)    -    ¯x (m)



8700.93 -  6400.66
                 z   =    -------------------------                                     =              ----------------------------
                                    C SD          




3532.25    0.0056 + 0.0167

1/ n(m)  + 1/n(b)

                 2300.27
    z    =   -----------           =   4.36
                 527.08     

METHOD –  II
 :  Calculation of z-test without using Combined Mean

                     ¯x (b)    -    ¯x (m)
                 z   =           -------------------------               

                                  

σ2 (m) + σ2 (b) 

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

n (m)       n(b)
                         8700.93 -  6400.66 


         2300.27
                                                2300.27

 

 z =       ----------------------

   =   ---------                                            =   --------------         


                  11292617.55 + 12060868.06
11292617.55 + 36182604.18                 √ 263751.23        
                    -----------------     -----------------             --------------------------------------

                         180                         60                                        180
              2300.27

   z   =   -------------        =   4.36
               527.08     
LEVEL OF SIGNIFICANCE for Z-test

The z-values represent the difference between two means expressed in standard deviation units. As the z-value becomes greater, it suggests that the difference between means is becoming greater per unit standard deviation. 
	
	1%
	5%
	10%

	One -tailed
	+ 2.33
	+ 1.645
	+ 1.28

	Two-tailed
	+ 2.58
	+ 1.96
	+ 1.645


               CRITICAL VALUE  GRAPH  (Chart 7.0)
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The area under the curve between  ± Critical Value (C.V.) is called the non-critical region, the area outside that range is the critical region. Any test statistic falling in the critical region, the H0 is rejected.
In our case considering 5% level of significance of critical values will be + 1.96.  Therefore Critical values in our case is + 1.96
Step 5 : Making a decision

Since the z value of 4.36 is well outside of the z critical values, we reject the null hypothesis.

If our calculated z-value falls below this critical value, then we can assume that the difference between the means per unit of deviation from the means is small enough that we can accept our null hypothesis which states that there is no real difference between the means. 
However, if our calculated z-value is greater than the critical value, the difference between the means is great enough (per unit of deviation from the mean) that we have cause to reject the null hypothesis, and conclude that the means are significantly different at the 5% level. That is, 95 times out of 100, we should expect these data to represent two separate normal distributions (i.e. two-tailed). As our calculated z value is greater than the critical value we conclude that the means are significantly different at the 5% level in our experiment.
Step 6 : Summary statement

Having computed z,  (z = 4.36, p > .05) we are now ready to consult a table of z-values from the z-distribution as it relates to sample size and probability level. 

Null Hypothesis is rejected as our calculation of z-test value is beyond the critical z-test value which shows us that  ¯x (m)  ≠  ¯x (b). 
Thus in this case, we conclude that “the expected salary of MBA students does not match with the expected salaries of BE students.” 
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												TABLE-4.2

												Stratification of Students with the list of Professional courses of

												“DEVI AHILYA UNIVERSITY / Affiliated Colleges”

										Courses		Percentage of Students		Total Students

										MBA		36%		180

										MBA(part time)		10%		50

										MCA		12%		60

										MBE,MIB		23%		115

										BE		12%		60

										Others		7%		35

										Total		100%		500
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												TABLE-4.2
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Chart4.7(b)

		

				Graduate Studies done by Professional Course “Sample Students”

				B.A.				B.Sc. (PCM)				B.Sc. (Bio)				B.Com / BBA				BE				BCA

				M		Fe		M		Fe		M		Fe		M		Fe		M		Fe		M		Fe

		MBA		0.0%		27.8%		9.4%		8.3%		1.7%		5.6%		11.1%		16.7%		13.9%		0.0%		19.5%		11.1%

		MBA (P.T)		4.0%		0.0%		6.0%		4.0%		8.0%		12.0%		12.0%		14.0%		6.0%		0.0%		14.0%		20.0%

		M.C.A		0.0%		0.0%		8.3%		8.3%		0.0%		0.0%		0.0%		0.0%		13.3%		8.3%		28.4%		33.3%

		MBE / MIB		34.8%		4.4%		9.5%		8.7%		7.8%		4.3%		21.7%		17.4%		8.0%		0.0%		13.1%		8.7%

		Others		0.0%		2.9%		5.7%		5.7%		2.9%		5.7%		20.0%		20.0%		0.0%		0.0%		28.5%		8.6%
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Chart 4.7 (b)     
GRADUATE STUDIES DONE BY "SAMPLE STUDENTS"



chart 4.2

												TABLE-4.2

												Stratification of Students with the list of Professional courses of

												“DEVI AHILYA UNIVERSITY / Affiliated Colleges”

										Courses		Percentage of Students		Total Students

										MBA		36%		180

										MBA(part time)		10%		50

										MCA		12%		60

										MBE,MIB		23%		115

										BE		12%		60

										Others		7%		35

										Total		100%		500
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CHART 4.2  
 STRATIFICATION OF “SAMPLE STUDENTS” ACCORDING TO THE PROFESSIONAL COURSES OPTED BY THEM AT “DEVI AHILYA UNIVERSITY / AFFILIATED COLLEGES”




