				ASSIGNMENT 4
                                      BONUS POINTS
1. Given n=100, X=10 Therefore the sample proportion is  p=X/n =10/100=0.10
Q=1-p=1-0.10=0.90 and 
a) The 95% confidence interval for P is :
0.10±Z  =0.10 ±1.96 *0.030 =0.10±0.0588= 0.0412, 0.1588
               b) Here the 18% does not lie in the 95% confidence interval for p
               c) Hypothesis: Hop=0.18 Vs H1: p0.15
    The test statistic under Ho is given by,
Z= (p-p  =0.10-0.018 = -2.0823
Critical value: Z/2= Z0.025=1.96
Decision rule: Here |Stat|=2.083>Script=1.96
Therefore we reject Ho at 5% level of significance 
Conclusion: The vaccine does not improve the 18% rate of Lyme disease among unvaccinated dogs.
2. Population SD =
Margin of error =E=1
Confidence level=95
Significance level=0.05
Critical value = Z*=1.960
Sample size n=2 = (1.960*4.1/1)2= 64.58
3. The confidence interval reduces in range when the sample size is reduced and reduces by double the original range when the sample size is quadrupled.


HOMEWORK CHAPTER 8
1. SD=3.1, SAMPLE MEAN =24.5, confidence level 99%, sample size =20
      Standard error of the mean = 0.6932
[image: ]
[image: ]=
       Z value =2.5758
Interval half width= 1.7855
Interval = 24.5±1.7855= 22.7145, 26.2855.

2. (A) M.E=Z*/√n  
     n= ((Z*)/M.E) =  )2=37.64= 38
        
       (b) N= ((Z*)/M.E) = ( ) 2 =44.72=45
 
3. Sample size is assumed to be adequate, data distribution is assumed to be normal, variance in standard distribution is assumed equal and sampling is assumed random
4(a) given that n=22, DF=n-1, 22-1, DF =21
    95%confidence level of t is 1-0.95=0.05
        12=0.025
                 T   12, DF= t0.025, 21=2.079614
                      (b) N=60, DF=n-1=60-1 =59
                      At 90% confidence level of t
                        
 	              12 =0.05
                      T   12, DF= t0.05, 59= 1.6710
[bookmark: _GoBack]c) N=24, DF=23
At 99% confidence level,  
              12 =0.005
                      t   12,DF= t0.005, 23=2.8073
                  5.µ=1250
	        
                        /2=0.025
                                 Z=1.96
                      Confidence interval =
                              [image: ]=1250±1.96*270/√90= 1194.2174, 1305.7825
6. If n is large and p-bar is given then (1-
     P-bar-Z*√ <p<P-bar+Z
a) For n=120 and p-bar=0.04, 
Z
95% confidence interval is given by:
0.04-1.96*√<p<0.04+1.96*√
0.04-0.0351<p<0.04+0.0351
0.0049<p<0.0751
b) N=60, p-bar=0.08, 
    Z
95% confidence interval is given by:
P-bar-Z*√ <p<P-bar+Z
0.08-1.96*√<p<0.08+1.96*√
0.08-0.0686<p<0.08+0.0686
0.0114<p<0.1486
c) N=40, p-bar=0.5,, z=1.96
P-bar-Z*√ <p<P-bar+Z
0.5-1.96*√<p<0.5+1.96*√
0.5-0.1550<p<0.5+0.1550
0.3450<p<0.6550
D) N=900, p-bar=0.15,, , z-value=1.96
95% confidence interval is given by:
P-bar-Z*√ <p<P-bar+Z
0.15-1.96*√<p<0.15+1.96*√
0.15-0.0233<p<0, .15+0.0233
0.12676<p<0.1733
7. P=0.53 and E= 0.045, Z=2.33
    N=z2*pq/E2=2.332*0.53*0.47/0.0452=668
8. 95% confidence interval is given by:
P-bar-Z*√ <p<P-bar+Z
0.38-2.58*√<p<0.38+2.58*√
0.38-0.1771<P<0.38+0.1771
0.2029<P<0.5571
9.(a)point estimate (p)=x/n=8/24=0.33
   b)Z at 99% =2.576
  99% confidence level = p±Zc√  =0.33±2.576(√(0.33*0.67/24)
o.33±0.264
0.066,0.594

10.
 [image: ]
N=32, SD=36.7824, x-bar=52.46875, z at significance level of 0.o5 paired test =1.96
 Interval = 52.4688+/_1.96*36.9824/√32 = 39.6550, 72.4855.


ASSIGNMENT 9
1. A) H0: The mean number of hours spent working per week by college students who hold jobs is 20 hours.
Alternative hypothesis: Ha: the mean number of hours spent working per week by college students who hold jobs is different from 20hours. This is a two tailed test
b) Null hypothesis: H0: the average out of service time for ATM is 10 hours per month
Alternative hypothesis: Ha: the average out of service time for ATM is more than 10 hours per month.
This is a right tailed test.
c) Null hypothesis: H0: the mean length of experience of airport security guards is 3 years
Alternative hypothesis: Ha: the mean length of experience of airport security guards is different from 3 years
This is a two tailed test
d) Null hypothesis: H0: the mean credit card debt of college seniors is 1000
Alternative hypothesis: Ha: the mean credit card debt of college seniors is less than 1000
This is a lower or left-tailed test.
e) Null hypothesis: H0: the mean wait term is 12 minutes.
Alternative hypothesis: Ha: the mean wait term is more than 12 minutes
This is an upper tailed test or right tailed test.

2a
[image: ]
2b
[image: ]
2c)
[image: ]
3.n=28, mean =18,
   a)   = (18-20)/4= -0.5
Zcrit=2.33
Since Z score<Z crit  we accept the hypothesis.
b) 
Zcrit=3.32
Z score=-0.5
We therefore accept the hypothesis
4. 4 a) here claim is that mean>2320
So hypothesis here is H0:  = 2320 VS H1: >2320
As population standard deviation is given we will use z statistics 
Z =  =  = 2.88
b) So P value is less than alpha = 0.02, we reject the null hypothesis
Hence we have sufficient evidence to support the claim that mean is greater than 2320
5. 5. To test the hypothesis is that the population mean is less than 46 at 1% significance level.
The null and alternative hypothesis is: 
H0:  = 46
Ha:  < 46
 The t-test statistics is,
t = 
   =  
   = -1.80
The t-test statistics is -1.80


6.null hypothesis: Ho:
           Alternative hypothesis    H1: :
 Mean =73.75, S=81.244
  = (73.75-65)/81.24=  0.1077       
Zcrit=2.33. we therefore reject the null hypothesis.           

7. . a) degree of freedom: df = n – 1 = 39
Test is two tailed so t critical values for α = 0.10 are -2.021 and 2.021
Rejection region:
If t<-2.021 and t >2.021 reject H0
Acceptance region:
[image: ]
If -<-2.021= t < = 2.021 accept H0
b) Degree of freedom: df = n – 1 = 19
Test is left tailed so t critical values for α = 0.01 are -2.5395
Rejection region: 
If t < = -2.5395, reject H0
Acceptance region:
[image: ]
If t > -2.5395, accept H0
c) Degree of freedom: df = n – 1 = 54
Test is right tailed so t critical values for α = 0.05 are 1.676
Rejection region:
if t > =1.676 , reject H0
Acceptance region:
[image: ]
if t <1.676, accept H0
8 a) to test the claim that 80% of Mong corporation’s LL70 batteries are good for 70 months or longer i.e. p = 0.80. (This will go to the null hypothesis as the hypothesis with = sign should be at null).
Alternative hypothesis would be p<0.80, we may suspect that the company has given an overestimate, and the actual proportion is less than that.
Z test for proportion would be appropriate in this case
H0: P = 0.80 VS H0: P<0.80
For a random sample of n = 40, p = 75% = 0.75 of them were good for 70 months or longer.
Test statistics is given by 
Z =  
   = 
   = 0.7906
The p-value is the probability of observing a sample statistic as extreme as the test statistic
I.e. p-value = p (z<-0.7906)                since alternative is with < sign
Using =NORM.S.DIST (-0.7906, TRUE) excel function we can calculate left tailed (<) standard normal probabilities, which gives p-value = 0.2146
Given level of significance is 1% i.e. α = 0.01, since p-value > α we fail to reject null hypothesis H0: p = 0.80
Hence, there is enough evidence to accept the claim that 80% of Mong corporation’s LL70 batteries are good for 70 months or longer.
b) α nothing but probability of making type I error, if we set α = 0, the p-value is still greater than α and we fail to reject null hypothesis
If α = 0, then we will always accept null hypothesis, even if it is not true.
That is probability of type II error will be high (probability of accepting null hypothesis when it is in reality not true).
Type I error and type II error depend on each other, if we reduce one, the other will increase.
Hence, it is not good idea to set probability of making type I error to zero. 
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