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PART- A (10 × 2 = 20 Marks)
Answer any TEN questions.

1.  Statistics – It is the science of collecting, organizing, analyzing, and interpreting numerical data to make decisions or draw conclusions.
2.   Harmonic Mean – It is the reciprocal of the arithmetic mean of reciprocals of values; useful for averaging rates or ratios.
3.  Standard Deviation – A measure of dispersion that shows how much the data values deviate from the mean.
4. Kurtosis – A statistical measure that describes the "peakedness" or flatness of a frequency distribution curve.
5.  Simple Correlation – A measure that shows the degree and direction of relationship between two variables.
6. Time Series – A sequence of data points recorded at regular time intervals to study trends and patterns over time.
7. Seasonal Variation – Regular and predictable changes in a time series that repeat within a year due to seasonal factors.
8.  Moving Average Method – A technique used in time series analysis to smooth out short-term fluctuations and highlight long-term trends.
9. Consumer Price Index (CPI) – An index number that measures the average change in prices of goods and services consumed by households.
10.  Cost of Living Indices – Index numbers that measure changes in the cost of maintaining a certain standard of living.
11. Chi-Square Test – A statistical test used to determine whether there is a significant association between categorical variables.
12.  F-Test – A statistical test used to compare the variances of two or more samples to test for equality of population variances.

PART - B (5 × 5 = 25 Marks)
Answer any FIVE questions.

13. What are the methods of Classification?
Classification is the process of arranging data into different categories for easy analysis. The main methods are:
1. Chronological Classification – Data is arranged with respect to time such as years, months, weeks, or days. Example: Population growth from 2000–2020.
2. Geographical or Spatial Classification – Data is classified based on place or region. Example: Literacy rate in different states of India.
3. Qualitative Classification – Data is classified according to attributes or qualities that cannot be measured but can be observed. Example: Classification by gender, caste, religion, literacy.
4. Quantitative Classification – Data is classified according to numerical values of a variable. Example: Classification of students based on marks, or workers by wages.
5. Manifold or Multiple Classification – Data is classified using two or more attributes simultaneously. Example: Students classified by gender and course of study.

14. Calculate correlation coefficient between height (in inches) and weight (in kg) from the data given below :
        
	Height
	60
	63
	65
	64
	68

	Weight
	50
	53
	60                                                                                                                                                                                                                                             
	67
	70


	X
	x = X - X̅
	X2
	Y
	y = Y - Ȳ
	y2
	xy

	
60
63
65
64
68
	
-4
-1
1
0
4
	
16
1
1
0
16
	
50
53
60
67
70
	
-10
-7
0
7
10
	
100
49
0
49
100
	
40
7
0
0
40

	ΣX = 320
	Σx = 0
	[image: ]∑x2 = 34

	ΣY = 300
	Σy = 0
	[image: ]∑y2 = 298

	Σxy = 87




X̅ = ΣX/N = 320/5= 64, Ȳ = Σy/N = 300/5=60
Since X and Y are integers and not fractions, we use the formula
r = Σxy/ √[image: ]∑x2[image: ]∑y2 = 87 / √34*298 = 87 / 100.6578 = 0.8643
                                                                                               
15. Calculate the regression equations from the following data
             
	X
	6
	2
	10
	4
	8

	Y
	9
	11
	5
	8
	7


      

	X
	Y
	x = X - X̅
	X2
	y = Y - Ȳ
	y2
	xy

	6
2
10
4
8
	9
11
5
8
7
	0
-4
4
-2
2
	0
16
16
4
4
	1
3
-3
0
-1
	1
9
9
0
1
	0
-12
-12
0
-2

	ΣX = 245
	Σy = 40
	Σx = 0
	[image: ]∑x2 = 40
	Σy = 0
	[image: ]∑y2 =20 

	Σxy = -26




X̅ = ΣX/N = 30/5= 6, Ȳ = Σy/N = 40/5=8
Regression equation of X on Y 
X - X̅ = bxy (Y - Ȳ)
bxy = r σx / σy = Σxy / [image: ]∑y2 = -26 / 20 = -1.3
X-6 = -1.3 (Y – 8 )
X = -1.3 Y +16.4 
Regression equation of Y on X

Y - Ȳ = byx (X - X̅)
byx = r σy / σx = Σxy / [image: ]∑x2 = -26 / 40 = -0.65
Y-8 = -0.65 (X – 6) = -0.65 X +3.9
X = -0.65 X+11.9

                                   
16. Fit a Straight line trend for the following data by the method of least squares.
           
	Year
	1997
	1998
	1999
	2000
	2001

	Sales (Rs.Crs)
	70
	74
	80
	86
	90



	Years x
	Sales Y
	X = x - 1999
	
XY
	x2
	Trend values

	1997
1998
1999
2000
2001
	70
74
80
86
90
	-2
-1
0
1
2
	-140
-74
0
86
180
	4
1
0
1
4
	69.6
74.8
80.0
85.2
90.4

	N= 5
	400
	0
	52
	10
	



 The Equation of the trend line is Y = a+bX
Where a = Σy/n = 400 / 5 = 80
 b = ΣXY /[image: ]∑x2 = 52 / 10 = 5.2
The equation of trend line Y = a +bX
Y = 80 +5.2 ( x – 1999) 
When x = 1997 , Y = 80 + 5.2 ( 1997 – 1999) 
                               = 80 +5.2 (-2) = 69.6
x = 1998 , Y = 80+5.2(1998 – 1999 ) = 74.8
x = 1999 , Y = 80+5.2(1999 – 1999 ) = 80
x = 2000 , Y = 80+5.2(2000 – 1999 ) = 85.2
x = 2001, Y = 80+5.2(2001  – 1999 ) = 90.4

17.Using three year moving averages determine the trend and short term Fluctuations.
    
	Year
	1968
	69
	70
	71
	72
	73
	74
	75
	76
	77

	Production( in Tonnes)
	21
	22
	23
	25
	24
	22
	25
	26
	27
	26




	Year
	Production Y
	3-yearly total
	3-yearly Moving average Ye
	Short Term Fluctuations 
Y - Ye

	1968
	21
	-
	-
	-

	1969
	22
	66
	22.00
	0

	1970
	23
	70
	23.33
	-0.33

	1971
	25
	72
	24.00
	+1.00

	1972
	24
	71
	23.67
	+0.33

	1973
	22
	71
	23.67
	-1.67

	1974
	25
	73
	24.33
	+0.67

	1975
	26
	78
	26.00
	0

	1976
	27
	79
	26.33
	+0.67

	1977
	26
	-
	-
	-



18.Calculate Fisher’s Ideal Index from the following data and prove it satisfies both the time reversal and factor reversal tests.

	Commodities 
	2002
	2003

	
	Price
	Qty
	Price
	Qty

	A
	08
	16
	10
	16

	B
	10
	20
	12
	24

	C
	06
	12
	08
	14

	D
	16
	10
	20
	08



	Commodities
	2002
	2003
	

	
	P0
	Q0
	P1
	Q1
	P1  Q0
	P0 Q0
	P1
P1
	P0 
Q 1

	A
	08
	16
	10
	16
	160
	128
	160
	128

	B
	10
	20
	12
	24
	240
	200
	288
	240

	C
	06
	12
	08
	14
	96
	72
	92
	84

	D
	16
	10
	20
	08
	200
	160
	160
	128

	
	
	
	
	
	696
	560
	720
	580



P01 =√ Σp1qo/Σp0qo * Σp1q1/Σp0q1 * 100
       = √696*720 / 560*580 * 100 
       = 124.2

Time reversal test 
Time reversal test is satisfied when  P01 * P10 = 1
P10 =√ 580*560/696*720 ;  P01 = √696*720/560*580
P01*p10 = √ 696*720/580*560*580*560/720*696
=√1
=1
Hence the time reversal test is satisfied.

Factor reversal test 
P01*q01 = Σ p1q1/Σ p0qo 
P01*q01 = √ 696*720*580*720/560*580*696*560
=√ (720)2
     (560 ) 2
= 720/560
This is also the value of Σ p1q1/Σ p0q0 .Hence the above data also satisfies the Factor Reversal Test.
19.Explain the Procedure for Testing of Hypothesis.
Procedure for Testing of Hypothesis 
The steps involved in hypothesis testing are:
1. Formulation of Hypotheses – State the Null Hypothesis (H₀) (no effect or no difference) and the Alternative Hypothesis (H₁) (there is an effect or difference).
2. Selection of Significance Level (α) – Decide the probability of rejecting a true null hypothesis, usually 5% or 1%.
3. Choice of Test Statistic – Select an appropriate test (Z-test, t-test, Chi-square, F-test, etc.) based on data type and sample size.
4. Computation of Test Statistic – Calculate the test value from the sample data using the chosen formula.
5. Decision Rule & Conclusion – Compare the calculated value with the critical value.
· If the test statistic falls in the rejection region → Reject H₀.
· If not → Fail to reject H₀.



PART - C (3 × 10 = 30 Marks)
Answer any FOUR questions

20. Compute median from the following data:
 
	Mid Values
	115
	125
	135
	145
	155
	165
	175
	185
	195
	

	Frequency
	6
	25
	48
	72
	116
	60
	38
	22
	3
	



Step 1: Find cumulative frequencies (CF):
	Mid Value
	f
	CF

	115
	6
	6

	125
	25
	31

	135
	48
	79

	145
	72
	151

	155
	116
	267

	165
	60
	327

	175
	38
	365

	185
	22
	387

	195
	3
	390


Step 2: Total N=390N = 390N=390.
Median = N2=195\frac{N}{2} = 1952N​=195.
The 195th item lies in the class 155–165.
Step 3: Apply formula
Median=L+(N2−CFf)×h\text{Median} = L + \left(\frac{\frac{N}{2} - CF}{f}\right) \times hMedian=L+(f2N​−CF​)×h 
Where,
· L=150L = 150L=150 (lower boundary of 155 class),
· N/2=195N/2 = 195N/2=195,
· CF=151CF = 151CF=151,
· f=116f = 116f=116,
· h=10h = 10h=10.
Median=150+(195−151116)×10\text{Median} = 150 + \left(\frac{195-151}{116}\right)\times 10Median=150+(116195−151​)×10 =150+44116×10= 150 + \frac{44}{116}\times 10=150+11644​×10 =150+3.79=153.8= 150 + 3.79 = 153.8=150+3.79=153.8 
Answer: Median = 153.8

21. Seven methods of imparting business education were ranked by the MBA students of two universities as follows.
	Methods of teaching
	I
	II
	III
	IV
	V
	VI
	VII

	Rank of students of university A
	2
	1
	5
	3
	4
	7
	6

	Rank of students of university B
	1
	3
	2
	4
	7
	5
	6


                                                                   
Step 1: Compute differences (d) and d2d^2d2:
	Methods
	Rank A
	Rank B
	d
	d2d^2d2

	I
	2
	1
	1
	1

	II
	1
	3
	-2
	4

	III
	5
	2
	3
	9

	IV
	3
	4
	-1
	1

	V
	4
	7
	-3
	9

	VI
	7
	5
	2
	4

	VII
	6
	6
	0
	0


Σd2=28\Sigma d^2 = 28Σd2=28, n=7n = 7n=7.
Step 2: Apply formula
ρ=1−6Σd2n(n2−1)\rho = 1 - \frac{6\Sigma d^2}{n(n^2-1)}ρ=1−n(n2−1)6Σd2​ =1−6(28)7(49−1)= 1 - \frac{6(28)}{7(49-1)}=1−7(49−1)6(28)​ =1−168336=1−0.5=0.5= 1 - \frac{168}{336} = 1 - 0.5 = 0.5=1−336168​=1−0.5=0.5 
Answer: Rank correlation ρ=0.5\rho = 0.5ρ=0.5


22. Find Seasonal variations by the ratio – to- trend  method from the data given below .
	Year
	1st quarter
	2nd quarter
	3rd quarter
	4th quarter

	1991
1992
1993
1994
1995
	30
34
40
84
80
	40
52
58
76
92
	36
50
54
68
86
	34
44
48
62
82



	Year
	Yearly totals
	Yearly average Y
	Deviations from mid – year,X
	XY
	X2
	Trend Value

	1991
	140
	35
	-2
	-70
	4
	32

	1992
	180
	45
	-1
	-45
	1
	44

	1993
	200
	50
	0
	0
	0
	56

	1994
	260
	65
	1
	65
	1
	68

	1995
	340
	85
	2
	170
	4
	80

	
	
	ΣY = 280
	ΣX = 0
	ΣXY = 120
	Σ X2 = 10
	



Then equation of the straight line trend is Y = a+bX
a = ΣY/N = 280/5 ; b = Σ XY / ΣX2  = 120/10 = 12
 Quarterly Increment = 12/4 = 3.

23.Construct the cost of living index number from the table given below.
	S.No
	Group
	Index for 1985
	Expenditure

	1
2
3
4
5
	Food
Clothing
Fuel and Lighting
House Rent
Miscellaneous
	1100
430
440
300
550
	46%
10%
7%
12%
25%




	Group
	Index
	Weight (%)

	Food
	1100
	46

	Clothing
	430
	10

	Fuel & Lighting
	440
	7

	House Rent
	300
	12

	Miscellaneous
	550
	25


Step 1: Multiply Index × Weight
· Food: 1100×46=506001100 × 46 = 506001100×46=50600
· Clothing: 430×10=4300430 × 10 = 4300430×10=4300
· Fuel: 440×7=3080440 × 7 = 3080440×7=3080
· Rent: 300×12=3600300 × 12 = 3600300×12=3600
· Misc: 550×25=13750550 × 25 = 13750550×25=13750
Σ(Index×Weight)=75330\Sigma (Index×Weight) = 75330Σ(Index×Weight)=75330
ΣWeights=100\Sigma Weights = 100ΣWeights=100
Step 2: Formula
Cost of Living Index=Σ(Index×Weight)ΣWeights\text{Cost of Living Index} = \frac{\Sigma (Index × Weight)}{\Sigma Weights}Cost of Living Index=ΣWeightsΣ(Index×Weight)​ =75330100=753.3= \frac{75330}{100} = 753.3=10075330​=753.3 
Answer: Cost of Living Index = 753.3

24. In a survey of 200 boys of which 75 are intelligent ,40 had educated fathers, while 85 of the unintelligent boys had uneducated fathers. Do these data support the hypothesis that educated fathers have intelligent boys?

Total boys = 200; Intelligent (I) = 75 ⇒ Unintelligent (U) = 125.
Among intelligent, 40 had educated fathers.
Among unintelligent, 85 had uneducated fathers.

	
	Educated Father (E)
	Uneducated Father (UE)
	Row Total

	Intelligent (I)
	40
	35
	75

	Unintelligent (U)
	40
	85
	125

	Column Total
	80
	120
	200




· H₀: Father’s education and son’s intelligence are independent (no association).
· H₁: They are associated (educated fathers more likely to have intelligent boys).
Eij=row total×column totalNE_{ij} = \dfrac{\text{row total} \times \text{column total}}{N}Eij​=Nrow total×column total​
· EIE=75×80200=30E_{IE} = \frac{75 \times 80}{200} = 30EIE​=20075×80​=30
· EI UE=75×120200=45E_{I\,UE} = \frac{75 \times 120}{200} = 45EIUE​=20075×120​=45
· EUE=125×80200=50E_{UE} = \frac{125 \times 80}{200} = 50EUE​=200125×80​=50
· EU UE=125×120200=75E_{U\,UE} = \frac{125 \times 120}{200} = 75EUUE​=200125×120​=75
(All Eij≥5E_{ij} \ge 5Eij​≥5, χ² test valid.)
(Chi-square, df = 1)

χ2=∑(O−E)2E=(40−30)230+(35−45)245+(40−50)250+(85−75)275=8.89 (approx)\chi^2 = \sum \frac{(O-E)^2}{E} = \frac{(40-30)^2}{30} + \frac{(35-45)^2}{45} + \frac{(40-50)^2}{50} + \frac{(85-75)^2}{75} = 8.89\ (\text{approx})χ2=∑E(O−E)2​=30(40−30)2​+45(35−45)2​+50(40−50)2​+75(85−75)2​=8.89 (approx) 

(Even with Yates’ correction for 2×2: χY2≈8.02\chi^2_Y \approx 8.02χY2​≈8.02.)

Critical values (df=1): χ0.052=3.84\chi^2_{0.05}=3.84χ0.052​=3.84, 

χ0.012=6.63\chi^2_{0.01}=6.63χ0.012​=6.63.
Since 8.89>6.638.89 > 6.638.89>6.63, reject H0H_0H0​ at 1% level.

The data support the view that educated fathers are associated with a higher proportion of intelligent boys.
(Here, I/E proportion: 40/80=0.5040/80=0.5040/80=0.50 vs. 35/120≈0.29235/120 \approx 0.29235/120≈0.292 for uneducated fathers.)



								*************
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