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Exercise 7.2
7.2.1
	H0: The coin is fair.
	Ha: The coin is unfair.

 


Let  , Since k=2, the Rejection Region is  , Since .32 < 3.841, we fail to reject H0. At the 5% level of significance, there is not enough evidence to show that the coins is unfair.
7.2.3
	H0: Major of undergraduate students is independent of gender.
	Ha: Major of undergraduate students is dependent on gender.

 

 
Since 4.5979 < 11.345, we fail to reject H0
At the 1% level of significance, there is not enough evidence to show that the major of undergraduate students is dependent on gender.


7.2.5
(a)

	H0:  
	Ha: At least one of the probabilities is different from the hypothesized value.
	
	1
	2
	3
	4
	5

	Obs
	22
	21
	29
	17
	11

	Exp
	20
	20
	30
	20
	10






Since .833 < 9.488, we fail to reject H0
At the 5% level of significance, there is not enough evidence to show that at least one of the probabilities is different from the hypothesized value.
(b)
	H0: The choice of footwear by undergraduate students is independent of their gender.
	Ha: The choice of footwear by undergraduate students is dependent on their gender.

 

 
Since 3.8428 < 9.488, we fail to reject H0
At the 5% level of significance, there is not enough evidence to show that the choice of footwear by undergraduate students is dependent on their gender.

Exercise 7.3
7.3.1
	H0: The speed of vehicles is normally distributed.
	Ha: The speed of vehicles is not normally distributed.



(Note: Assumption  is not meet)



Since 9352.66 > 13.277, we reject H0
At the 1% level of significance, there is enough evidence to show that the speed of vehicles is not normally distributed.
7.3.3
	H0: The lifetime of components follow exponential distribution.
	Ha: The lifetime of components does not follow exponential distribution.



(Note: Assumption  is not meet)
	
	0-100
	100-200
	200-300
	300-400
	>400

	Obs
	15
	6
	4
	2
	3






Since 1.493 < 9.488, we fail to reject H0
At the 5% level of significance, there is not enough evidence to show that the lifetime of components does not follow exponential distribution.
Using the R-code for example 7.3.1
.
[image: ]7.3.5 P-P Plot:

	





Since the data points do not fall on the straight line, we can determine that the data doesn't follow the normal pdf.
7.3.7
Q-Q Plot:
[image: ]
	Since the data points deviate from the straight line, we can conclude that the data doesn't follow the normal distribution.




Exercise 7.4
7.4.1
a)
[image: ]
We can’t exactly say the distribution of this data with the histogram obtained. It seems like the histogram is slightly right skewed. 
b)
	H0: The data follows the exponential power probability distribution.
	Ha: The data does not follow the exponential power probability distribution.
R output for estimating the parameters (using the normalp package) and Chi-squared goodness of fit test:
> paramp(Point.Barrow)
      Mean              Mp              Sd              Sp               p 
353.817226  354.399367  13.809308  16.742494   4.596905 

no.conv = FALSE 

> 
> chisq.test(cbind(Point.Barrow,dnormp(Point.Barrow,354.399367,16.742494,4.596905)))

        Pearson's Chi-squared test

data:  cbind(Point.Barrow, dnormp(Point.Barrow, 354.399367, 16.742494, 4.596905))
X-squared = 0.0348, df = 30, p-value = 1
Since the p-value > .05, we fail to reject H0.
At the 5% level of significance, there is not enough evidence to show that the data does not follow the exponential power probability distribution.
c)


So the average CO2 amount in Point Barrow during the period of 1974 to 2004 is approximately 354 parts per million(ppm).
7.4.3
[image: ]a)







Data does not seem to be exactly symmetrical with this 8 bins. However the pattern may get change by having higher number of bins in the histogram.  
b)
	H0: The data follows the normal probability distribution.
	Ha: The data does not follow the normal probability distribution.
R output for Kolmogorov-Smirnov goodnes of fit test:
> ks.test(Northern.Region,pnorm,mean(Northern.Region),sd(Northern.Region))

        One-sample Kolmogorov-Smirnov test

data:  Northern.Region
D = 0.0615, p-value = 0.9989
alternative hypothesis: two-sided	
Since the p-value > .05, we fail to reject H0.
At the 5% level of significance, there is not enough evidence to show that the data does not follow the normal probability distribution.
c)

 
95% Confidence Interval: (4.194888 , 4.579173)
We are 95% confident that the true mean lies between 4.194888 and 4.579173.
[image: ]d)










The data points closely follow the straight line, showing that the data could follow the normal distribution.

7.4.5
(Note: The problem asks us to use the beta distribution, but the distribution has domain from 0 to 1. Therefore, I solve the problem using the gamma distribution similarly to the previous problem.)
[image: ]





a)



b)
	H0: The data follows the gamma probability distribution.
	Ha: The data does not follow the gamma probability distribution.
R output for parameter estimation (MLE) and Kolmogorov-Smirnov goodnes of fit test:
> q1=mean(log(Southern.Region))
> q2=log(mean(Southern.Region))
> s=q2-q1
> alpha=0.5/s
> alpha
[1] 36.66364
> beta=(mean(Southern.Region))/alpha
> beta
[1] 0.1171047
> 
> ks.test(Southern.Region,pgamma,alpha,1/beta)

        One-sample Kolmogorov-Smirnov test

data:  Southern.Region
D = 0.0774, p-value = 0.9802
alternative hypothesis: two-sided	
Since the p-value > .05, we fail to reject H0.
At the 5% level of significance, there is not enough evidence to show that the data does not follow the gamma probability distribution.

c)

 
95% Confidence Interval: (4.090872 , 4.496098)
We are 95% confident that the true mean lies between 4.090872 and 4.496098.
d)
[image: ]
The data points deviate from straight line showing that the data does not follow the normal distribution.
7.4.7
a)
	i)
	H0: The data follows the Rayleigh probability distribution.
	Ha: The data does not follow the Rayleigh probability distribution.
R code for the parameter estimation using MLE and the Kolmogorov-Smirnov goodness-of-fit test:
> sigsqr=(1/(2*n))*sum(wind$Wind^2)
> sig=sqrt(sigsqr)
> sig
[1] 60.87816
> ks.test(wind$Wind,prayleigh,sig)

        One-sample Kolmogorov-Smirnov test

data:  wind$Wind
D = 0.0739, p-value = 0.8819
alternative hypothesis: two-sided 
Since the p-value > .05, we fail to reject H0.
At the 5% level of significance, there is not enough evidence to show that the data does not follow the rayleigh probability distribution.

	ii)
	H0: The data follows the Rayleigh probability distribution.
	Ha: The data does not follow the Rayleigh probability distribution.
R code for the Anderson-Darling goodness-of-fit test:
> #sort observations
> orderwind=sort(wind$Wind)
> 
> #rayleigh CDF
> raycdf=function(x,b) {1-exp(-((x^2)/(2*(b^2))))}
> 
> Fi=raycdf(orderwind,sig)
> revFi=rev(Fi)
> n=length(wind$Wind)
> i=c(1:n)
> coef1=((2*i)-1)/n
> coef2=log(Fi)+log(1-revFi)
> x2=coef1*coef2
> s=sum(x2)
> 
> A=-n-s
> #Test Statistic
> A
[1] 0.54775
> AA=(1 + 0.75/n + 2.25/n^2) * A
> pval=exp(1.2937 - 5.709 * AA + 0.0186 * AA^2)
> #p-value
> pval
[1] 0.1546356 
Since the p-value > .05, we fail to reject H0.
At the 5% level of significance, there is not enough evidence to show that the data does not follow the Rayleigh probability distribution.
b)
Both tests, fail to reject the null hypothesis. In our case, with the information given the Rayleigh distribution might be a good fit for our data.
c)
Using the estimated parameters from part a, we can estimate 

 
Comparing the result between the 3 parameter Weibull and the Rayleigh distribution, the Rayleigh distribution had higher p-values in both tests.
d) 
The expected velocity of a category 5 hurricane is of 76.30mph.
7.4.9
a)[image: ]
Looking at the histogram, it's possible that the data follows exponential distribution.
b)	H0: The sampled data follow exponential distribution. 
	Ha: The sampled data does not follow exponential distribution.
R output for the estimated parameter, Kolmogorov-Smirnov test and Chi-squared test:
> set.seed(321123)
> sizespl=sample(Tumor_SIZE,50)
> sizespl
 [1]  8 20 15 24  2  9 52 10 40 36 17  1  3  1 12 18 27 10 22 21  1 40 16 21 45
[26] 10 11 16  4 20  3  7  4 19  9 55 33 40 48 18 11 11 12  9  3 12  8 27 12 11
> beta=mean(sizespl)
> ks.test(sizespl,pexp,1/beta)

        One-sample Kolmogorov-Smirnov test

data:  sizespl
D = 0.164, p-value = 0.136
alternative hypothesis: two-sided

> chisq.test(cbind(sizespl,dexp(sizespl,1/beta)))

        Pearson's Chi-squared test

data:  cbind(sizespl, dexp(sizespl, 1/beta))
X-squared = 8.6364, df = 49, p-value = 1
Since in both tests the p-value > .05, we fail to reject H0.
At the 5% level of significance, there is not enough evidence to show that the data does not follow the exponential probability distribution.
c)

 
d)


So the expected tumor size of a breast cancer patient is 17.68mm.
7.4.11
a)
[image: ]

b)
	H0: The sampled data follows 2 parameter weibull probability distribution. 
	Ha: The sampled data does not follow 2 parameter weibull probability distribution.
R output for the estimated parameter and the Kolmogorov-Smirnov test:
> lung=read.csv("Lung cancer data.csv",header=T)
> 
> lungs=split(lung,lung$SEX)
> 
> lung.m=as.data.frame(lungs[1])
> lung.f=as.data.frame(lungs[2])
> 
> set.seed(321123)
> lung.ms=sample(lung.m$X1.Tumor,60)
> 
> fitdistr(lung.ms,"weibull")
     shape        scale   
   2.1086635   48.2347045 
 ( 0.2076375) ( 3.1234964)
> ks.test(lung.ms,pweibull,2.1086635,48.2347045)

        One-sample Kolmogorov-Smirnov test

data:  lung.ms
D = 0.0925, p-value = 0.683
alternative hypothesis: two-sided 
Since the p-value > .05, we fail to reject H0.
At the 5% level of significance, there is not enough evidence to show that the data does not follow the 2 parameter weibull probability distribution.
c)


So the average malignant tumor size of a male lung cancer patient is 42.72mm.
7.4.13
From the samples drawn, on average males tumors’ are around 7mm larger than the average female tumor. At the same time, females show less variance than males in tumor sizes when looking at the histograms.


7.4.15
a)
[image: ]
b)	H0: The sampled data follows weibull probability distribution. 
	Ha: The sampled data does not follow weibull probability distribution.
R output for the estimated parameter and the Kolmogorov-Smirnov test:
> lung=read.csv("Lung cancer data.csv",header=T)
> 
> lungs=split(lung,lung$SEX)
> 
> lung.m=as.data.frame(lungs[1])
> lung.f=as.data.frame(lungs[2])
> 
> set.seed(321321)
> lung.stfs=sample(lung.f$X2.SurvTimeMT,50)
> 
> fitdistr(lung.stfs,"weibull")
     shape        scale   
   0.9689514   22.6733066 
 ( 0.1067687) ( 3.4941692)
> ks.test(lung.stfs,pweibull,0.9689514,22.6733066)

        One-sample Kolmogorov-Smirnov test

data:  lung.stfs
D = 0.0561, p-value = 0.9975
alternative hypothesis: two-sided 
Since the p-value > .05, we fail to reject H0.
At the 5% level of significance, there is not enough evidence to show that the data does not follow the weibull probability distribution.

c)  

d) 
e)

[image: ]


[image: ]7.4.17
 a)








b)
	H0: The sampled data follows 2 parameter weibull probability distribution. 
	Ha: The sampled data does not follow 2 parameter weibull probability distribution.
R output for the estimated parameter and the Kolmogorov-Smirnov test:
> colon=read.csv("seercoloncancerdata.csv",header=T)
> 
> colons=split(colon,colon$SEX)
> 
> colon.m=as.data.frame(colons[1])
> colon.f=as.data.frame(colons[2])
> 
> set.seed(323121)
> colon.ms=sample(colon.m$X1.CS_SIZE,50)
> 
> fitdistr(colon.ms,"weibull")
     shape        scale   
   1.6269871   57.0717161 
 ( 0.1779206) ( 5.2153708)
> ks.test(colon.ms,pweibull,1.6269871,57.0717161)

        One-sample Kolmogorov-Smirnov test

data:  colon.ms
D = 0.1162, p-value = 0.5096
alternative hypothesis: two-sided 
Since the p-value > .05, we fail to reject H0.
At the 5% level of significance, there is not enough evidence to show that the data does not follow the 2 parameter weibull probability distribution.
c)


7.4.19
a)
[image: ]
b)	H0: The sampled data follows gamma probability distribution. 
	Ha: The sampled data does not follow gamma probability distribution.
R output for the estimated parameter and the Kolmogorov-Smirnov test:
> colon=read.csv("seercoloncancerdata.csv",header=T)
> 
> colons=split(colon,colon$SEX)
> 
> colon.m=as.data.frame(colons[1])
> colon.f=as.data.frame(colons[2])
> 
> set.seed(112233)
> colon.msts=sample(colon.m$X1.SRV_TIME_YEAR,50)
> 
> q1=mean(log(colon.msts))
> q2=log(mean(colon.msts))
> s=q2-q1
> alpha=0.5/s
> alpha
[1] 1.621226
> beta=(mean(colon.msts))/alpha
> beta
[1] 1.942974
> 
> ks.test(colon.msts,pgamma,alpha,1/beta)

        One-sample Kolmogorov-Smirnov test

data:  colon.msts
D = 0.0799, p-value = 0.9069
alternative hypothesis: two-sided 
Since the p-value > .05, we fail to reject H0.
At the 5% level of significance, there is not enough evidence to show that the data does not follow the gamma probability distribution.
c)


7.4.21
On average, male and female have a similar survival time, but females have a larger variance than males.
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