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UNIT – V 

Continuous Probability Distribution 

 

Distribution Mean Variance PDF 

Normal µ σ2 
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16. Fitting of Normal Distribution 

 Obtain the equation of the normal distribution that may be fitted to the following data. 

Class 60 – 65 65 – 70 70 – 75 75 – 80 80 – 85 85 – 90 90 – 95 95 – 100 

Frequency 3 21 150 335 326 135 26 4 

Also find expected frequency and goodness of fit for the data 

 

Aim 

 Fit an appropriate Normal distribution for the above data and calculate theoretical 

frequency and testing the goodness of fit of a Normal distribution. 

 

Procedure 

 Define the Null Hypothesis (H0) and Alternate Hypothesis (H1) for given data. 

 For a given Normal Distribution Calculate Mean and Standard Deviation.  
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 Compute the respective probability using the recurrence relation of Normal Distribution. 
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 Compute the Expected Frequency [Ei]. 

 Compute the test Statistic of Chi-Square Test, 
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 Taking decision about the hypothesis H0 with respect to the level of significance and 

degree of freedom. 
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Calculation 

Hypothesis 

 H0: The data is good fit for the Normal Distribution. 

 H1: The data is not good fit for the Normal Distribution. 

Calculate Mean and Variance for the data. 

X Mid Value (m) f Fm m2 fm2 

60 – 65 62.5 3 187.5 3906.25 11718.75 

65 – 70 67.5 21 1417.5 4556.25 95681.25 

70 – 75 72.5 150 10875 5256.25 788437.5 

75 – 80 77.5 335 25962.5 6006.25 2012093.75 

80 – 85 82.5 326 26895 6806.25 2218837.5 

85 – 90 87.5 135 11812.5 7656.25 1033593.75 

90 – 95 92.5 26 2405 8556.25 222462.5 

95 – 100 97.5 4 390 9506.25 380.25 

Total  1000 79945  6420850 
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  647.29  

   = 5.4449         

 N = 1000, µ = 79.945, σ = 5.4449 
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Calculate the Probability and Expected Frequency, 

X Lower limit 
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Φ(z) 

z-table value 

∆Φ(z) = 

Φ(z+1) - Φ(z) 

Expected 

Frequency 

N . ∆Φ(z) 

Below 60 -∞ -∞ 0 0.00012 0 

60 – 65 60 -3.6631 0.00012 0.0030 3 

65 – 70 65 -2.7448 0.00307 0.0306 30.6 = 31 

70 – 75 70 -1.8265 0.03362 0.1478 147.8 = 148 

75 – 80 75 -0.9082 0.18141 0.3220 322.01 = 322 

80 – 85 80 0.0101 0.50399 0.3191 319.11 = 319 

85 – 90 85 0.9284 0.82381 0.1440 144 

90 – 95 90 1.8467 0.96784 0.0295 29.50 = 30 

95 - 100 95 2.7650 0.99720 0.0027 2.70 = 3 

Above 100 100 3.683 0.99988 0 - 

 

 Compute the test Statistic of Chi-Square Test, 
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Frequency (Oi) Expected Frequency (Ei) Oi - Ei (Oi - Ei)
2 (Oi - Ei)

2/Ei 

3 3 0 0 0 

21 31 10 100 3.2258 

150 148 2 4 0.0270 

335 322 13 169 0.5248 

326 319 7 49 0.1536 

135 144 -9 81 0.5625 

26 30 -4 16 0.5333 

4 3 1 1 0.3333 

   Total 5.3603 

 

Degrees of Freedom 

 Calculate the Degrees of Freedom = n – p – 1  

                     = 8 – 2 – 1  

                    = 5 

 Table Value from Chi-Square Table in 5df = 11.070 

               Calculated Value = 5.3603 
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Conclusion 

Since Calculated Value is less than the Table Value (i.e. 5.3603 < 11.070). So, we accept 

the null Hypothesis. Hence we conclude that the data is good fit for the Normal Distribution. 

 

R Coding 

#Input Data 

k<-8 

bins<-c("below 60","60-65","65-70","70-75","75-80","80-85","85-90","90-95", 

"95-100","above100") 

lowerlimit<-c(0,60,65,70,75,80,85,90,95,100) 

mid<-c(62.5,67.5,72.5,77.5,82.5,87.5,92.5,97.5) 

frequency<-c(3,21,150,335,326,135,26,4) 

 

#obtaining theoretical probability 

mu<- sum(mid*frequency)/sum(frequency) 

x<-(mid-mu) 

variance<-sum(frequency*(x*x))/sum(frequency) 

sigma<-sqrt(variance) 

cumprob<-round(c(pnorm(lowerlimit,mean=mu,sd=sigma,lower.tail=TRUE)),4) 

 

#obtaining required columns in chi-square goodness of fit 

prob<-seq(1,10) 

for(i in 2:10) 

{ 

prob[1]<-cumprob[1] 

prob[i]<-round(cumprob[i+1]-cumprob[i],4) 

} 
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exp_freq<-round(prob*(sum(frequency))) 

out<-data.frame(cbind(bins,lowerlimit,cumprob,prob,exp_freq)) 

out 

 

bins<-c("60-65","65-70","70-75","75-80","80-85","85-90","90-95","95-100") 

frequency<-c(3,21,150,335,326,135,26,4) 

exp_freq<-c(3,31,148,322,319,144,30,3) 

oi_ei_sq<-(frequency-exp_freq)^2 

oi_ei<-round(oi_ei_sq/exp_freq,4) 

 

# Output Table, Chi-square test statistics & P-Value 

output<-data.frame(cbind(bins,frequency,exp_freq, oi_ei_sq, oi_ei)) 

output 

chi_sq<-sum(oi_ei) 

chi_sq 

pvalue<-pchisq(chi_sq,8-2-1,lower.tail=FALSE) 

pvalue 

 

R Output 

> mu 

[1] 79.945 

 

>sigma 

[1] 5.444904 
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>Output 

        bins   lowerlimit  cumprob    prob  exp_freq 

   below 60          0         0        0              0 

      60-65          60     0.0001  0.0029        3 

      65-70          65     0.003   0.0309       31 

      70-75          70    0.0339   0.148      148 

      75-80          75    0.1819  0.3221      322 

      80-85          80     0.504   0.3194      319 

      85-90          85    0.8234  0.1442      144 

      90-95          90    0.9676  0.0296       30 

     95-100          95    0.9972  0.0027        3 

  above100        100    0.9999    <NA>     <NA> 

 

> Output 

     bins   frequency    exp_freq  oi_ei_sq      oi_ei 

60-65         3           3         0          0 

65-70        21          31       100   3.2258065 

70-75       150        148         4    0.027027 

75-80       335         322       169   0.5248447 

80-85       326        319        49    0.153605 

85-90       135         144        81      0.5625 

90-95        26          30        16   0.5333333 

95-100        4           3         1   0.3333333 

 

> chi_sq 

[1] 5.36045 
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> pvalue 

[1] 0.3734908 

 

Interpretation 

 Here the p-value is greater than the specified level of significance (i.e.) 0.373 > 0.05, so 

we accept the null hypothesis. Hence, we conclude that the data is good fit for the Normal 

Distribution. 

 

Observation Problem 

The following table baseball throws for a distance by 303 for first year wise school girls. 

X 15 – 25 25 – 35 35 – 45 45 – 55 55 – 65 65 – 75 

No. of girls 1 2 7 25 33 53 

 

X 75 – 85 85 – 95 95 – 105 105 – 115 115 – 125 125 – 135 

No. of girls 64 44 31 27 11 4 

Fit a normal distribution and find the theoretical frequencies for the classes of the above 

frequency distribution and also test the goodness of fit. 

 

17. Fitting of Log Normal Distribution 

The following 50 values denote the random observation from the standard normal 

population construct an appropriate frequency population distribution for the observations. Fit 

the Log Normal Distribution and estimate the parameter by using the method of moments. The 

random observations are given below. 

1.801, -0.175, -0.861, -0.577, -0.827, 0.459, -0.754, -1.406, 0.335, 0.802, 1.102, -0.134, 0.526,    

-0.820, -0.457, -0.072, 1.231, 0.239,  0.140, 0.560, -0.336, 1.483, 0.205, 0.333, 0.643, 0.942, 

0.049, 2.021, 0.426, -0.729, -0.290, 0.550, 0.313, 0.209, -0.249, -0.706, 1.401, -0.240,-0.253, 

0.338, 1.396, -1.142, -0.891, 0.323, -0.251, -0.466, 0.205, 1.223, 1.135, -1.804 

Test whether Log Normal distribution is a good fit for the given data. 

Aim 

 Fit an appropriate Log Normal distribution for the above data and calculate theoretical 

frequency and testing the goodness of fit of a Log Normal distribution. 
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Procedure 

 Define the Null Hypothesis (H0) and Alternate Hypothesis (H1) for given data. 

 Construct an appropriate frequency distribution for random observation which is drawn 

from standard normal population which can be expressed in Log Normal. 

y = ex 

x = ey 

 For a given Log Normal Distribution estimate the parameter of Mean and Variance using 

method of moments.  
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 Compute the Expected Frequency [Ei]. 

 Compute the test Statistic of Chi-Square Test, 
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 Taking decision about the hypothesis H0 with respect to the level of significance and 

degree of freedom. 
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Calculation 

Hypothesis 

 H0: The data is good fit for the Log Normal Distribution. 

 H1: The data is not good fit for the Log Normal Distribution. 

Let the value of x is computed. Taking expectation, 

6.0557 0.8395 0.4227 0.5616 0.4374 1.5825 0.4705 0.2451 1.3979 2.2300 

3.0102 0.8746 1.6922 0.4404 0.6332 0.9305 3.4247 1.2700 1.1503 1.7507 

0.7146 4.4061 0.8146 0.7168 1.9022 2.5651 1.0502 7.5459 1.5311 0.4824 

0.7483 1.7333 1.3675 1.2324 0.7796 0.4936 4.0593 0.7866 0.7765 1.4021 

4.0390 0.3192 0.4102 1.3813 0.7780 0.6275 1.2275 3.3974 3.1112 0.1646 

To form a frequency distribution the data might be classified interms of class intervals. 

 
k

valueMinimumvalueMaximum
i


  

 Where, 

  k = 1 + (3.322 log10N) 

     = 1+ (3.322 log1050) 

     = 1+ (3.322 x 1.70) 

  k = 6.6439 

 
6439.6

1646.05458.7
i


  

 i = 1.11  

Calculate Mean and Variance for the data. 

x Mid Value (x) f fx d fd d2 fd2 

0 – 1.11 0.555 25 13.88 -3 -75 9 225 

1.11 – 2.22 1.665 14 23.31 -2 -28 4 56 

2.22 – 3.33 2.775 4 11.1 -1 -4 1 4 

3.33 – 4.44 3.885 5 19.43 0 0 0 0 

4.44 – 5.55 4.995 0 0 1 0 1 0 

5.55 – 6.66 6.105 1 6.11 2 2 4 4 

6.66 – 7.77 7.215 1 7.22 3 3 9 9 

Total  50 81.05  -102  298 
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            = 1.996224        

 996224.1  

      412878.1  

Estimating the parameter using method of moments, 

To find Mean, 
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To find Variance, 
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Taking log on both sides, 

 )996224.1log(elog2elog22 e

2

e
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69125.02   
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Calculate the Probability and Expected Frequency, 

X 
upper 

limit 8314.0

1372.0)x(log
z
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Φ(z) 

z-table 

value 

∆Φ(z) = 

Φ(z) - Φ(z-1) 

N . ∆Φ(z) 

(Ei) 

0 – 1.11 1.11 -0.039 0.4840 0.4840 24.21 

1.11 – 2.22 2.22 0.7942 0.7852 0.3012 15.11 

2.22 – 3.33 3.33 1.2819 0.8997 0.1145 5.68 

3.33 – 4.44 4.44 1.6279 0.9484 0.0487 2.4 

4.44 – 5.55 5.55 1.8963 0.9713 0.0229 1.14 

5.55 – 6.66 6.66 2.1156 0.9830 0.0117 0.59 

6.66 – 7.77 7.77 2.3010 0.9893 0.0063 0.32 

 

Compute the test Statistic of Chi-Square Test, 
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Frequency (Oi) Expected Frequency (Ei) Oi - Ei (Oi - Ei)
2 (Oi - Ei)

2/Ei 

25 24.21 0.79 0.6241 0.0258 

14 15.11 -1.11 1.2321 0.0815 

4 5.68 -1.68 2.8224 0.4969 

5 2.4 2.6 6.76 2.8167 

0 1.14 -1.14 1.2996 1.14 

1 0.59 0.41 0.1681 0.2849 

1 0.32 0.68 0.4624 1.445 

   Total 6.2908 
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Degrees of Freedom 

 Calculate the Degrees of Freedom = n – p – 1  

                    = 7 – 2 – 1  

                        = 4 

 Table Value from Chi-Square Table in 4df = 9.488 

               Calculated Value = 6.2908 

Conclusion 

Since Calculated Value is less than the Table Value (i.e. 6.2908 < 9.488). So, we accept 

the null Hypothesis. Hence we conclude that the data is good fit for the Log Normal Distribution. 

 

R Coding 

#given data 

scores<-c(1.801, -0.175, -0.861, -0.577, -0.827, 0.459, -0.754, -1.406, 0.335, 0.802, 1.102,  

-0.134, 0.526, -0.820, -0.457, -0.072, 1.231, 0.239, 0.140, 0.560, -0.336, 1.483, -0.205, 

-0.333, 0.643, 0.942, 0.049, 2.021, 0.426, -0.729, -0.290, 0.550, 0.313, 0.209, -0.249,  

-0.706, 1.401, -0.240, -0.253, 0.338, 1.396, -1.142, -0.891, 0.323, -0.251, -0.466, 0.205, 1.223, 

1.135, -1.804) 

N<-length(scores) 

scoreslog<-exp(scores) 

 

#determining width of the class interval for a fixed k values 

k<-6.6439 

width<-(max(scoreslog)-min(scoreslog))/k 

c=1.11 

bins<-c("0.0-1.11","1.11-2.22","2.22-3.33","3.33-4.44","4.44-5.55","5.55-6.66","6.66-7.77") 

uplimit<-c(1.11,2.22,3.33,4.44,5.55,6.66,7.77) 
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#function to get frequency for each class interval 

countobs<-function(data,l,u) 

{ 

data2<-ifelse(data>=l & data<u,1,0) 

count<-sum(data2) 

} 

 

#obtaining the frequency for each class 

frequency<-c(countobs(scoreslog,0.0,1.11), countobs(scoreslog,1.11,2.22), 

countobs(scoreslog,2.22,3.33), countobs(scoreslog,3.33,4.44), countobs(scoreslog,4.44,5.55), 

countobs(scoreslog,5.55,6.66), countobs(scoreslog,6.66,7.77)) 

 

#obtaining theoretical probabilities 

midx<-seq(0.555,7.215,1.11) 

midx 

mu<- sum(midx*frequency)/sum(frequency) 

A<-3.885 

d<-(midx-A)/c 

fd<-frequency*d 

fd_sq<- frequency*(d^2) 

variance<-(((sum(fd_sq)/N)-(sum(fd)/N)^2))*c 

sigma<-sqrt(variance) 

mulog<-log(mu)-(log(variance)/2) 

variancelog<-log(variance) 

sdlog<-sqrt(variancelog) 

cumprob<-round(c(plnorm(uplimit,meanlog=mulog,sdlog=sdlog,lower.tail=TRUE)),4) 

cumprob 
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#obtaining frequency columns in chi-square goodness of fit 

prob<-seq(1,7) 

for(i in 2:7) 

{ 

prob[1]<-cumprob[1] 

prob[i]<-round(cumprob[i]-cumprob[i-1],4) 

} 

exp_freq<-round((prob*N),2) 

oi_ei_sq<-(frequency-exp_freq)^2 

oi_ei<-round(oi_ei_sq/exp_freq,4) 

 

#output table, chi-square test statistic & p-value 

out<-data.frame(cbind(bins,frequency,cumprob,prob,exp_freq,oi_ei_sq,oi_ei)) 

out 

chi_sq<-sum(oi_ei) 

chi_sq 

pvalue<-pchisq(chi_sq,7-2-1,lower.tail=FALSE) 

pvalue 

 

R Output 

>mu 

[1] 1.6206 

 

>variance 

[1] 1.996224 
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>mulog 

[1] 0.1371678 

 

>variancelog 

[1] 0.6912574 

 

>sdlog 

[1] 0.8314189 

 

Output: 

        bins  frequency  cumprob    prob  exp_freq  oi_ei_sq   oi_ei 

   0.0-1.11        25   0.4843  0.4843    24.21  0.6241  0.0258 

1.11-2.22      14   0.7865  0.3022    15.11            1.2321  0.0815 

2.22-3.33       4   0.9001  0.1136     5.68             2.8224  0.4969 

3.33-4.44       5   0.9482  0.0481      2.4              6.76   2.8167 

4.44-5.55       0    0.971   0.0228     1.14             1.2996    1.14 

5.55-6.66       1   0.9828  0.0118     0.59             0.1681  0.2849 

6.66-7.77       1   0.9893  0.0065     0.32             0.4624   1.445 

 

>chi_sq 

[1] 6.2908 

>pvalue 

[1] 0.1784582 

 

Interpretation 

 Here the p-value is greater than the specified level of significance (i.e.) 0.178 > 0.05, so 

we accept the null hypothesis. Hence, we conclude that the data is good fit for the Log Normal 

Distribution. 
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Observation Problem 

The height in inches of 1000 students of same age in a particular standard given the 

following frequency table. Assuming the height of the population follows Log Normal 

Distribution of the given frequency distribution and test for goodness of fit. 

Height in 

inches 
60 - 62.5 62.5 - 65 65 – 67.5 67.5 – 70 70 – 72.5 72.5 - 75 75 – 77.5 

No. of 

Students 
30 20 145 332 329 140 24 

 

18. Fitting of Cauchy Distribution 

 Fit an appropriate Cauchy distribution for the table given below which shows the 

distribution of height of men in a college, test for goodness of fit. 

Height 61 – 62 62 – 63 63 – 64 64 – 65 65 – 66 66 – 67 67 – 68 

frequency 4 20 23 75 114 186 212 

 

Height 68 – 69 69 – 70 70 – 71 71 – 72 72 – 73 73 – 74 74 – 75 

frequency 252 218 175 149 46 18 8 

 

Aim 

 Fit an appropriate Cauchy Distribution for the table given below which shows the 

distribution of heights of men in a college and testing the goodness of fit of a Cauchy 

Distribution. 

 

Procedure 

 Define the Null Hypothesis (H0) and Alternate Hypothesis (H1) for given data. 

 For a given Cauchy Distribution Calculate respecting Mean. 

 Compute the respective probability density function of Cauchy distribution with location 

parameter x, µ and scale parameter units is given by, 








2)x(1

dx1
)x(f


 









  )x(tan

2

1
)x(f 1 




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 Compute the Expected Frequency [Ei]. 

 Compute the test Statistic of Chi-Square Test, 

 






n

i i

ii

E

EO

1

2

2  

 Taking decision about the hypothesis H0 with respect to the level of significance and 

degree of freedom. 

Calculation 

Hypothesis 

 H0: The data is good fit for the Cauchy Distribution. 

 H1: The data is not good fit for the Cauchy Distribution. 

Calculate Mean for appropriate formula of Continuous Distribution. 

x f Mid x fx 

61 – 62 4 61.5 246 

62 – 63 20 62.5 1250 

63 – 64 23 63.5 1460.5 

64 – 65 75 64.5 4837.5 

65 – 66 114 65.5 7467 

66 – 67 186 66.5 12369 

67 – 68 212 67.5 14310 

68 – 69 252 68.5 17262 

69 – 70 218 69.5 15151 

70 – 71 175 70.5 12337.5 

71 – 72 149 71.5 10653.5 

72 – 73 46 72.5 3335 

73 – 74 18 73.5 1323 

74 – 75 8 74.5 596 

Total 1500  102598 








n

i

n

i

f

fx

1

1
 

68.39867
1500

102598
  
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For a Cauchy Distribution the probability density function and Expected Frequency is 

given by, 









  )x(tan

2

1
)x(f 1 




 

X 
Upper 

limit 
x - µ f(x) = (1/2)tan-1(x - µ) 

∆f(x) = 

f(x) – f(x-1) 

Expected 

Frequency 

N . ∆f(x) 

61 – 62 62 -6.40 0.04875 0.049 74 

62 – 63 63 -5.40 0.0575 0.0088 13 

63 – 64 64 -4.40 0.07014 0.0126 19 

64 – 65 65 -3.40 0.0895 0.198 30 

65 – 66 66 -2.40 0.1231 0.0334 52 

66 – 67 67 -1.40 0.1920 0.0682 108 

67 – 68 68 -0.60 0.3653 0.1717 272 

68 – 69 69 0.60 0.6601 0.2950 440 

69 – 70 70 1.50 0.8177 0.1591 225 

70 – 71 71 2.60 0.8812 0.0640 91 

71 – 72 72 3.60 0.9128 0.00318 46 

72 – 73 73 4.60 0.9313 0.0186 27 

73 – 74 74 5.60 0.9434 0.0122 18 

74 – 75 75 6.60 0.9521 0.0033 12 

 

Compute the test Statistic of Chi-Square Test, 

 






n

i i

ii

E

EO

1

2

2  

Frequency (Oi) Expected Frequency (Ei) Oi - Ei (Oi - Ei)
2 (Oi - Ei)

2/Ei 

4 74 -70 4900 66.2162 

20 13 7 49 3.7692 

23 19 4 16 6.8421 

75 30 45 2025 67.5 

114 52 62 3844 73.9230 

186 108 78 6084 56.3333 

212 272 -60 3600 13.2353 

252 440 -188 35344 80.3273 

218 225 -7 49 0.2178 

175 91 84 7056 77.5385 

149 46 103 10609 230.6304 

46 27 19 361 13.3704 

18 18 0 0 0 

8 12 -4 16 1.3333 

   Total 685.2365 
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Degrees of Freedom 

 Calculate the Degrees of Freedom = n – p – 1  

                    = 14 – 1 – 1  

                   = 12 

 Table Value from Chi-Square Table in 12df = 21.026 

                Calculated Value = 685.2365 

Conclusion 

Since Calculated Value is greater than the Table Value (i.e. 685.2365 > 21.026). So, we 

reject the null Hypothesis. Hence we conclude that the data is not good fit for the Cauchy 

Distribution.  

 

R Coding 

#Input Data 

bins<-c("61-62","62-63","63-64","64-65","65-66","66-67","67-68","68-69","69-70","70-71","71-

72", 

"72-73","73-74","74-75") 

uplimit<-c(62,63,64,65,66,67,68,69,70,71,72,73,74,75) 

midx<-seq(61.5,74.5,1) 

frequency<-c(4,20,23,75,114,186,212,252,218,175,149,46,18,8) 

 

#obtaining theoretical probability 

mu<- sum(midx*frequency)/sum(frequency) 

q<-( uplimit-mu) 

cumprob<-round(c(pcauchy(q ,location=0,scale=1,lower.tail=TRUE,log.p=FALSE)),4) 

cumprob 
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#obtaining required columns in chi-square goodness of fit 

prob<-seq(1,14) 

for(i in 2:14) 

{ 

prob[1]<-cumprob[1] 

prob[i]<-round(cumprob[i]-cumprob[i-1],13) 

} 

exp_freq<-round(prob*(sum(frequency))) 

exp_freq 

oi_ei_sq<-(frequency-exp_freq)^2 

oi_ei_sq 

oi_ei<-round(oi_ei_sq/exp_freq,4) 

oi_ei 

 

#output table, chi-square test statistic & p-value 

out<-data.frame(cbind(bins,frequency,cumprob,prob,exp_freq,oi_ei_sq,oi_ei)) 

out 

chi_sq<-sum(oi_ei) 

chi_sq 

pvalue<-pchisq(chi_sq,14-1-1,lower.tail=FALSE) 

pvalue 

 

R Output 

 mu 

[1] 68.39867 
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> out 

    bins   frequency  cumprob    prob  exp_freq  oi_ei_sq     oi_ei 

61-62          4    0.0493  0.0493       74      4900              66.2162 

62-63         20    0.0583   0.009         13        49     3.7692 

63-64         23    0.0712  0.0129       19        16     0.8421 

64-65         75    0.0911  0.0199       30      2025      67.5 

65-66        114    0.1257  0.0346       52      3844            73.9231 

66-67        186    0.1976  0.0719      108      6084    6.3333 

67-68        212    0.3792  0.1816      272      3600            13.2353 

68-69        252    0.6723  0.2931      440     35344           80.3273 

69-70        218    0.8223    0.15           225        49     0.2178 

70-71        175    0.8832  0.0609       91      7056             77.5385 

71-72        149    0.9138  0.0306       46     10609          230.6304 

72-73         46    0.9319  0.0181       27       361             13.3704 

73-74              18    0.9438  0.0119       18           0         0 

74-75               8    0.9521  0.0083       12        16                1.3333 

 

> chi_sq 

[1] 685.2369 

 

> pvalue 

[1] 6.367015e-139 

 

Interpretation 

 Here the p-value is less than the specified level of significance (i.e.) 0.000 < 0.05, so we 

reject the null hypothesis. Hence, we conclude that the data is not good fit for the Cauchy 

Distribution. 
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Observation Problem 

Obtain the equation of the Cauchy Distribution that may be fitted to the following data. 

Class 60 – 65 65 – 70 70 – 75 75 – 80 80 – 85 85 – 90 90 – 95 95 – 100 

Frequency 3 21 150 335 326 135 26 4 

Also find expected frequency and goodness of fit for the data 

 

19. Fitting of Exponential Distribution 

 200 electric light bulbs were tested and the average life time of the bulbs was found to be 

25 hours. Using the summary given below test the hypothesis that the lifetime is exponentially 

distributed. 

Life t in hours 0 – 20 20 – 40 40 – 60 60 – 80 80 – 100 

No. of bulbs 104 56 24 12 4 

 

You are given that an exponential distribution with parameter θ>0 has the p.d.f.: 

f(x) =  θ.e-θx, x ≥ 0 

Also calculate the goodness of fit. 

 

Aim 

 Fit an appropriate Exponential Distribution for the above data and calculate theoretical 

frequency. Testing the goodness of fit of a Exponential Distribution. 

 

Procedure 

 Define the Null Hypothesis (H0) and Alternate Hypothesis (H1) for given data. 

 For a given Exponential Distribution Calculate respecting Mean. 

 Compute the respective probability density function of Exponential distribution with 

location parameter θ is given by, 

0,0x,e.)x(f )x(    
 

 The Cumulative density function is given by 

)x(e1)x(F   
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 Compute the Expected Frequency [Ei]. 

 Compute the test Statistic of Chi-Square Test, 

 






n

i i

ii

E

EO

1

2

2  

 Taking decision about the hypothesis H0 with respect to the level of significance and 

degree of freedom. 

 

Calculation 

Hypothesis 

 H0: The data is good fit for the Exponential Distribution. 

 H1: The data is not good fit for the Exponential Distribution. 

Calculate Mean for appropriate formula of Continuous Distribution. 

x f Mid x fx 

0 – 20 104 10 1040 

20 – 40 56 30 1680 

40 – 60 24 50 1200 

60 – 80 12 70 840 

80 – 100 4 90 360 

Total 200  5120 

6.25
200

5120

1

1 









n

i

n

i

f

fx


 

By the method of moments, the parameter θ is calculated, 




1
  

0.0391
6.25

11




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For a Exponential Distribution the Cumulant density function and Expected Frequency is 

given by, 

)x(e1)x(F   

Bins 
Upper limit 

(x) 
f(x) = 1-e(-θx) 

∆f(x) = 

f(x) – f(x-1) 

Expected Frequency 

N . ∆f(x) 

0 – 20 20 0.5422 0.5422 108 

20 – 40 40 0.7907 0.2482 50 

40 – 60 60 0.9042 0.1135 23 

60 – 80 80 0.9562 0.0520 10 

80 – 100 100 0.9800 0.0238 5 

 

Compute the test Statistic of Chi-Square Test, 

 






n

i i

ii

E

EO

1

2

2  

Frequency (Oi) Expected Frequency (Ei) Oi - Ei (Oi - Ei)
2 (Oi - Ei)

2/Ei 

104 108 -4 16 0.1481 

56 50 6 36 0.72 

24 23 1 1 0.0435 

12 10 2 4 0.4 

4 5 -1 1 0.200 

   Total 1.5116 

 

Degrees of Freedom 

 Calculate the Degrees of Freedom = n – p – 1  

                    = 5 – 1 – 1  

                      = 3 

 Table Value from Chi-Square Table in 12df = 7.815 

                 Calculated Value = 1.5116 

Conclusion 

Since Calculated Value is less than the Table Value (i.e. 1.5116 < 7.815). So, we accept 

the null Hypothesis. Hence we conclude that the data is good fit for the Exponential Distribution.  
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R Coding 

#given data 

bins<-c("0-20","20-40","40-60","60-80","80-100") 

frequency<-c(104,56,24,12,4) 

N<-sum(frequency) 

uplimit<-seq(20,100,20) 

 

#obtaining theoretical probabilities 

midx<-seq(10,90,20) 

mu<- sum(midx*frequency)/sum(frequency) 

theta<-1/mu 

cumprob<-round(c(pexp(uplimit,rate=theta,lower.tail=TRUE)),4) 

cumprob 

 

#obtaining frequency columns in chi-square goodness of fit 

prob<-seq(1,5) 

for(i in 2:5) 

{ 

prob[1]<-cumprob[1] 

prob[i]<-round(cumprob[i]-cumprob[i-1],4) 

} 

exp_freq<-round(prob*N) 

oi_ei_sq<-(frequency-exp_freq)^2 

oi_ei<-round(oi_ei_sq/exp_freq,4) 
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#output table, chi-square test statistic & p-value 

out<-data.frame(cbind(bins,frequency,cumprob,prob,exp_freq,oi_ei_sq,oi_ei)) 

out 

chi_sq<-sum(oi_ei) 

chi_sq 

pvalue<-pchisq(chi_sq,5-1-1,lower.tail=FALSE) 

pvalue 

 

R Output 

> mu 

[1] 25.6 

 

> theta 

[1] 0.0390625 

 

Output: 

   bins  frequency  cumprob    prob  exp_freq  oi_ei_sq   oi_ei 

   0-20       104    0.5422  0.5422      108        16   0.1481 

  20-40      56    0.7904  0.2482       50        36     0.72 

   40-60      24     0.904   0.1136       23         1   0.0435 

60-80      12    0.9561  0.0521       10         4      0.4 

80-100      4    0.9799  0.0238        5         1      0.2 

 

> chi_sq 

[1] 1.5116 
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> pvalue 

[1] 0.6795957 

 

Interpretation 

 Here the p-value is Greater than the specified level of significance (i.e.) 0.6796 > 0.05, so 

we accept the null hypothesis. Hence, we conclude that the data is good fit for the Exponential 

Distribution. 

 

Observation Problem 

The process completition time by 40 employees are given below.  

19.74 2.28 10.43 10.8 20.42 20.71 63.01 12.81 19.09 14.7 

11.93 34.88 17.35 63.51 97.79 47.89 17.02 22.28 106.49 15.46 

10.89 80.58 47.72 16.18 43.18 13.52 10.83 19.13 14.42 19.5 

32.01 19.32 111.85 130.93 35.26 16.51 51.09 62.28 45.65 10.42 

Test whether exponential distribution is a good fit for the given data. 

 

20. Fitting of Gamma Distribution 

Fit a Gamma Distribution for the following data and test for the goodness of fit. 

x 0 – 2 2 – 4 4 – 6 6 – 8 8 – 10 

Frequency 10 56 24 12 4 

 

Aim 

 Fit an appropriate Gamma distribution for the above data and calculate theoretical 

frequency and testing the goodness of fit of a Gamma distribution. 

Procedure 

 Define the Null Hypothesis (H0) and Alternate Hypothesis (H1) for given data. 

 For a given Normal Distribution Calculate Mean and Variance.  

 

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
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Mean  and 

2
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f
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f

fx
Variance



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 By method of moments we calculate the shape parameter (α) and scale parameter (β). 

Scale parameter value should be 1. 

 
 

)X(V

)X(E
2

  and 
)X(E

)X(`V
  

 Compute the respective probability using the recurrence relation of Gamma Distribution. 

 


x0,0,
)(Gamma

xe
)x(f

1x






 

 The cumulative function is given by, 

 


x

0

y1 dyey
)(Gamma

1
)x(f 


 

 Compute the Expected Frequency [Ei]. 

 Compute the test Statistic of Chi-Square Test, 

 
 







n

i i

ii

E

EO

1

2

2  

 Taking decision about the hypothesis H0 with respect to the level of significance and 

degree of freedom. 

 

Calculation 

Hypothesis 

 H0: The data is good fit for the Gamma Distribution. 

 H1: The data is not good fit for the Gamma Distribution. 

Calculate Mean and Variance for the data. 

x Mid Value (m) f fm x = m - µ fx x2 fx2 

0 – 2 1 10 10 -2.9434 -29.434 8.6636 86.6360 

2 – 4 3 56 168 -0.9434 -52.831 0.8900 49.8400 

4 – 6 5 24 120 1.0566 25.358 1.1164 26.7936 

6 – 8 7 12 84 3.0566 36.679 9.3428 112.1136 

8 – 10 9 4 36 5.0566 20.226 25.5692 102.2768 

Total  106 418  -0.002  377.6600 
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 9434.3
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2

2

106

002.0

106

6600.377







 
  

          05628.3   

                   = 3.5628      

To find shape and scale parameter, 

 
Variance

)Mean( 2

  

 
5628.3

)9434.3( 2

  

       43647.4   

 
Mean

Variance
  

 
9434.3

5628.3
  

    19035.0   

Calculate the Cumulative Probability and Expected Frequency, 




x

0

y1 dyey
)(Gamma

1
)x(F 


 

bins Lower limit F(x) ∆F(x) = F(x -1) - F(x) Expected Frequency 

0 – 2 2 0.143 0.143 15 

2 – 4 4 0.567 0.424 45 

4 – 6 6 0.849 0.282 30 

6 – 8 8 0.958 0.109 12 

8 – 10 10 0.990 0.032 3 
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Compute the test Statistic of Chi-Square Test, 

 






n

i i

ii

E

EO

1

2

2  

Frequency (Oi) Expected Frequency (Ei) Oi - Ei (Oi - Ei)
2 (Oi - Ei)

2/Ei 

10 15 -5 25 1.6667 

56 45 11 121 2.6889 

24 30 -6 36 1.2000 

12 12 0 0 0 

4 3 1 1 0.3333 

   Total 5.8889 

 

Degrees of Freedom 

 Calculate the Degree of Freedom = n – p – 1  

                    = 5 – 2 – 1  

                     = 2 

 Table Value from Chi-Square Table in 5df = 5.991 

               Calculated Value = 5.8889 

Conclusion 

Since Calculated Value is less than the Table Value (i.e. 5.8889 < 5.991). So, we accept 

the null Hypothesis. Hence we conclude that the data is good fit for the Gamma Distribution. 

 

R Coding 

#given data 

bins<-c("0-2","2-4","4-6","6-8","8-10") 

frequency<-c(10,56,24,12,4) 

N<-sum(frequency) 

uplimit<-seq(2,10,2) 

uplimit 



R – Programming (23ST05CC) Page 144 

 

#obtaining theoretical probabilities 

midx<-seq(1,9,2) 

mu<- sum(midx*frequency)/sum(frequency) 

x<-(midx-mu) 

variance<-(sum(frequency*(x^2))/sum(frequency))-( sum(frequency*x)/sum(frequency))^2 

beta<-round(variance/mu) 

alpha<-round(((mu)^2)/variance) 

cumprob<-round(c(pgamma(uplimit,shape=alpha,scale=beta,lower.tail=TRUE)),3) 

cumprob 

 

#obtaining frequency columns in chi-square goodness of fit 

prob<-seq(1,5) 

for(i in 2:5) 

{ 

prob[1]<-cumprob[1] 

prob[i]<-round(cumprob[i]-cumprob[i-1],4) 

} 

exp_freq<-round(prob*N) 

oi_ei_sq<-(frequency-exp_freq)^2 

oi_ei<-round(oi_ei_sq/exp_freq,4) 

 

#output table, chi-square test statistic & p-value 

out<-data.frame(cbind(bins,frequency,cumprob,prob,exp_freq,oi_ei_sq,oi_ei)) 

out 

chi_sq<-sum(oi_ei) 

chi_sq 
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pvalue<-pchisq(chi_sq,5-2-1,lower.tail=FALSE) 

pvalue 

 

R Output 

> mu 

[1] 3.943396 

 

> variance 

[1] 3.562834 

 

> alpha 

[1] 4 

 

> beta 

[1] 1 

Output 

     bins   frequency  cumprob    prob  exp_freq  oi_ei_sq   oi_ei 

   0-2         10     0.143   0.143       15        25    1.667 

   2-4         56     0.567   0.424       45        121    2.6889 

   4-6         24     0.849   0.282       30         36    1.2 

   6-8         12    0.958   0.109        12       0   0 

   8-10          4    0.990   0.032        3        1        0.333 

 

> chi_sq 

[1] 5.8889 
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> pvalue 

[1] 0.052631 

 

Interpretation 

 Here the p-value is greater than the specified level of significance (i.e.) 0.053 > 0.05, so 

we accept the null hypothesis. Hence, we conclude that the data is good fit for the Gamma 

Distribution. 

 

Observation Problem 

Fit a Gamma Distribution for the following data and test for the goodness of fit. 

X 0 – 2 2 – 4 4 – 6 6 – 8 8 – 10 

Frequency 30 44 24 16 6 

 

21. Fitting of Beta Distribution 

Fit a beta distribution for the following data and test for goodness of fit. 

X 0 – 0.2 0.2 – 0.4 0.4 – 0.6 0.6 – 0.8 0.8 – 1 

Frequency 75 90 80 95 70 

 

Aim 

 Fit an appropriate Beta distribution for the above data and calculate theoretical frequency 

and testing the goodness of fit of a Beta distribution. 

 

Procedure 

 Define the Null Hypothesis (H0) and Alternate Hypothesis (H1) for given data. 

 For a given Normal Distribution Calculate Mean and Variance.  
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 By method of moments we calculate the shape parameter (α) and (β).  
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 Compute the respective probability using the recurrence relation of beta Distribution. 
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Where, B(α , β) is 
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 The cumulative function is given by, 
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 
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x
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 Compute the Expected Frequency [Ei]. 

 Compute the test Statistic of Chi-Square Test, 

 






n

i i

ii

E

EO

1

2

2  

 Taking decision about the hypothesis H0 with respect to the level of significance and 

degree of freedom. 

 

Calculation 

Hypothesis 

 H0: The data is good fit for the Beta Distribution. 

 H1: The data is not good fit for the Beta Distribution. 
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Calculate Mean and Variance for the data. 

X Mid Value (m) f fm x = m - µ fx x2 fx2 

0 – 0.2 0.1 75 7.5 -0.398 -29.82 0.1581 11.8564 

0.2 – 0.4 0.3 90 27 -0.198 -17.78 0.0390 3.5141 

0.4 – 0.6 0.5 80 40 0.002 0.192 0.000 0 

0.6 – 0.8 0.7 95 66.5 0.202 19.228 0.0410 3.8917 

0.8 – 1 0.9 70 63 0.402 28.168 0.1619 11.3348 

Total  410 204  0.016  30.5970 
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To find shape parameter α and β, 
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Calculate the Cumulative Probability and Expected Frequency, 


 




x

0

11 dt)t1(t
)(Gamma).(Gamma

)(Gamma
)x(F 


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bins 
Lower 

limit 
F(x) 

∆F(x) = 

F(x -1) - F(x) 

Expected Frequency 

N . ∆F(x) 

0 – 0.2 0.2 0.2 0.2 82 

0.2 – 0.4 0.4 0.4 0.2 82 

0.4 – 0.6 0.6 0.6 0.2 82 

0.6 – 0.8 0.8 0.8 0.2 82 

0.8 – 1 1 1 0.2 82 

 

Compute the test Statistic of Chi-Square Test, 

 






n

i i

ii

E

EO

1

2

2  

Frequency (Oi) Expected Frequency (Ei) Oi - Ei (Oi - Ei)
2 (Oi - Ei)

2/Ei 

75 82 -7 49 0.5976 

90 82 8 64 0.7805 

80 82 -2 4 0.0488 

95 82 13 169 2.0610 

70 82 -12 144 1.7561 

   Total 5.2440 

 

Degrees of Freedom 

 Calculate the Degrees of Freedom = n – p – 1  

                    = 5 – 2 – 1  

                  = 2 

 Table Value from Chi-Square Table in 5df = 5.991 

              Calculated Value = 5.2440 

 

Conclusion 

Since Calculated Value is less than the Table Value (i.e. 5.2440 < 5.991). So, we accept 

the null Hypothesis. Hence we conclude that the data is good fit for the Beta Distribution. 
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R Coding 

#given data 

bins<-c("0-0.2","0.2-0.4","0.4-0.6","0.6-0.8","0.8-1") 

frequency<-c(75,90,80,95,70) 

N<-sum(frequency) 

uplimit<-seq(0.2,1,0.2) 

 

#obtaining theoretical probabilities 

midx<-seq(0.1,0.9,0.2) 

mu<- sum(midx*frequency)/sum(frequency) 

x<-(midx-mu) 

variance<-(sum(frequency*(x^2))/sum(frequency))-( sum(frequency*x)/sum(frequency))^2 

M<-(((mu*(1-mu))/variance)-1) 

beta<-round(M*(1-mu)) 

alpha<-round(M*mu) 

cumprob<-round(c(pbeta(uplimit,shape1=alpha,shape2=beta,lower.tail=TRUE)),4) 

cumprob 

 

#obtaining frequency columns in chi-square goodness of fit 

prob<-seq(1,5) 

for(i in 2:5) 

{ 

prob[1]<-cumprob[1] 

prob[i]<-round(cumprob[i]-cumprob[i-1],4) 

} 
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exp_freq<-round(prob*N) 

oi_ei_sq<-(frequency-exp_freq)^2 

oi_ei<-round(oi_ei_sq/exp_freq,4) 

 

#output table, chi-square test statistic & p-value 

out<-data.frame(cbind(bins,frequency,cumprob,prob,exp_freq,oi_ei_sq,oi_ei)) 

out 

chi_sq<-sum(oi_ei) 

chi_sq 

pvalue<-pchisq(chi_sq,5-2-1,lower.tail=FALSE) 

pvalue 

 

R Output 

> mu 

[1] 0.497561 

 

> variance 

[1] 0.0746282 

 

> alpha 

[1] 1 

 

> beta 

[1] 1 
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Output 

     bins   frequency  cumprob    prob  exp_freq  oi_ei_sq   oi_ei 

0-0.2         75       0.2    0.2       82        49    0.5979 

0.2-0.4         90       0.4    0.2       82        64  0.7805 

0.4-0.6         80       0.6    0.2       82         4  0.0488 

0.6-0.8        95       0.8    0.2       82        169       2.061 

0.8-1.0        70              1    0.2       82        144    1.7561 

 

> chi_sq 

[1] 5.244 

 

> pvalue 

[1] 0.0726574 

 

Interpretation 

 Here the p-value is greater than the specified level of significance (i.e.) 0.073 > 0.05, so 

we accept the null hypothesis. Hence, we conclude that the data is good fit for the Beta 

Distribution. 

 

Observation Problem 

Fit a beta distribution for the following data and test for goodness of fit. 

Class 0 – 0.1 0.1 – 0.2 0.2 – 0.3 0.3 – 0.4 0.4 – 0.5 

Frequency 14 12 18 18 12 

 

Class 0.5 - 0.6 0.6 – 0.7 0.7 – 0.8 0.1 – 0.2 0.2 – 0.3 

Frequency 15 13 20 27 20 
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22. One sample t-Distribution 

 A random sample of 10 boys had the following I.Q.’s: 70, 120, 110, 101, 88, 83, 95, 98, 

107 and 100. Do these data support the assumption of a population mean I.Q. of 100? Find a 

reasonable range in which most of the mean I.Q. values of samples of 10 boys lie. 

Aim 

 To find a reasonable range in which most of the mean I.Q. values of samples of 10 boys 

lie. 

 

Procedure 

 State the null hypothesis and alternative hypothesis 

 State alpha, in other words, determines the significance level 

 Compute the test statistic 

 

 To determine the critical value  

 Compare the calculated test statistic to the critical value. 

 

Calculation 

Hypothesis 

 H0: The data are consistent with the assumption of a mean I.Q. of 100 in the population. 

i.e.,  = 100. 

 H1: The data are not consistent with the assumption of a mean I.Q. of 100 in the 

population. i.e.,   100. 

Level of Significance 

α = 0.05 
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Test Statistic 

Calculate mean and SD from the sample values of I.Q. is, 

X x̅ (x- x̅)
2 

70 -27.2 739.84 

120 22.8 519.84 

110 12.8 163.84 

101 3.8 14.44 

88 -9.2 84.64 

83 -14.2 201.64 

95 -2.2 4.84 

98 0.8 0.64 

107 9.8 96.04 

100 2.8 7.84 

972  1833.60 

Here, n = 10, x̅ = 972/10 = 97.2 and S = 1833.60/9 = 14.27 

    Under the null hypothesis, the test statistic is  

  

10
27.14

1002.97 
t  

     
514.4

8.2
t  

              = 0.62 

Degrees of freedom 

The degree of freedom = n – 1 

   = 10 – 1 = 9df 

Table Value = 2.262 

Conclusion 

 Since the calculated value is less than the table value (0.62 < 2.262). We do not reject the 

null hypothesis. Hence, we conclude that the data are consistent with the assumption of a mean 

I.Q. of 100 in the population.  
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R Coding 

# one sample t distribution 

IQ = c(70, 120, 110, 101, 88, 83, 95, 98, 107, 100) 

t.test(IQ, mu=100,alternative="less") 

 

R Output 

 

One Sample t-distribution 

data:  IQ 

t = -0.62034, df = 9, p-value = 0.2752 

alternative hypothesis: true mean is less than 100 

95 percent confidence interval: 

     -Inf 105.4741 

sample estimates: 

mean of x  

     97.2  

Conclusion 

 Here the p-value is greater than the specified level of significance (0.275 > 0.05). We do 

not reject the null hypothesis. Hence, we conclude that the data are consistent with the 

assumption of a mean I.Q. of 100 in the population.  

 

Observation Problem 

The following data represents the number of hours that a rechargeable hedge trimmer 

operates before a recharge is required. 

1.5 2.2 0.9 1.3 2.0 1.6 1.8 1.5 2.6 1.2 1.7 

To test the hypothesis that this particular trimmer operates on the average of 1.8 minutes before 

requiring a recharge. 
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23. Two sample t-distribution 

Below are given the gain in weights of pig fed on two diets A and B. gain in weight using: 

Diet A: 25, 32, 30, 34, 24, 14, 32, 24, 30, 31, 35, 25 

 Diet B: 44, 34, 22, 10, 47, 31, 40, 30, 32, 35, 18, 21, 35, 29, 22 

Test if the two diets differ significantly regards their effect on increase in weight. 

 

Aim 

 To test the two diets differ significantly regards their effect on increase in weight. 

Procedure 

 State the null hypothesis and alternative hypothesis 

 State alpha,  

 Compute the test statistic 
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 To determine the critical value  

 Compare the calculated test statistic to the critical value. 

 

Calculation 

Hypothesis 

 H0: There is no significant difference between the mean increase in weight diet A and 

diet B.   i.e., x = y. 

 H1: There is significant difference between the mean increase in weight diet A and diet 

B.  i.e., x ≠ y. 

 

Level of Significance 

α = 0.05 



R – Programming (23ST05CC) Page 157 

 

Test Statistic 

Under the null hypothesis (Ho), the test statistic is, 
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Here, n1 = 12, and n2 = 15 

Calculate mean and SD from the sample values of diet A and diet B, 

x x-x̅ (x- x̅)
2 y 𝑦 − 𝑦̅ (𝑦 − 𝑦̅)2 

25 -3 9 44 14 196 

32 4 16 34 4 16 

30 2 4 22 -8 64 

34 6 36 10 -20 400 

24 -4 16 47 17 289 

14 -14 196 31 1 1 

32 4 16 40 10 100 

24 -4 16 30 0 0 

30 2 4 32 2 4 

31 3 9 35 5 25 

35 7 49 18 -12 144 

25 3 9 21 -9 81 

   35 5 25 

   29 -1 1 

   22 -8 64 

336 0 380 450 0 1410 

  𝑥̅ =
336

12
= 28  and   𝑦̅ =

450

15
= 30 
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𝑠2 

𝑡 =
28 − 30

√71.6 (
1
12 +

1
15)

=
−2

√10.74
 

𝑡 = −0.609 = |−0.609| = 0.609 
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Confidence Interval 

A 95% confidence interval for the difference between sample Mean: 
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 The 95% confidence interval is -8.40 to 4.40. 

Degrees of freedom 

The degrees of freedom = n1 + n2 – 2 

   = 12 + 15 – 2 = 25 d.f. 

Table Value = 2.06 

Conclusion 

 Since the calculated value is less than the table value (0.609 < 2.06). We do not reject the 

null hypothesis. Hence, we conclude that there is no significant difference between the mean 

increase in weight diet A and diet B. The 95% confidence interval is -8.40 to 4.40. 

 



R – Programming (23ST05CC) Page 159 

 

R Coding 

# Two sample t distribution 

Weight = c(25, 32, 30, 34, 24, 14, 32, 24, 30, 31, 35, 25, 44, 34, 22, 10, 47, 31, 40, 30, 32, 35, 

18, 21, 35, 29, 22) 

Diet = c(rep(1,12),rep(2,15)) 

t.test(Weight ~ Diet) 

 

R Output 

 

Two Sample t-distribution 

data:  Weight by Diet 

t = -0.64573, df = 23.16, p-value = 0.5248 

alternative hypothesis: true difference in means is not equal to 0 

95 percent confidence interval: 

 -8.404739   4.404739 

sample estimates: 

mean in group 1 mean in group 2  

             28              30  

Conclusion 

 Here the p-value is greater than the specified level of significance (0.525 > 0.05). We do 

not reject the null hypothesis. Hence, we conclude that there is no significant difference between 

the mean increase in weight diet A and diet B. The 95% confidence interval is -8.40 to 4.40. 

 

Observation Problem 

Measurement of the fat content of two kinds of ice cream, Brand A and Brand B yielded 

from ten ice cream types are given below: 

Brand A 13.5 14 13.6 12.9 13 12.4 13.8 13.5 12.7 12.9 

Brand B 12.9 13 12.4 13.5 12.7 12.8 12.9 12.3 13.4 12.6 

Do the brands differ with respect to fat content? 
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APPENDIX 

NORMAL DISTRIBUTION TABLE 
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CHI-SQUARE TABLE 

 

 


