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9.1.2
Two Sample Proportion Hypothesis Tests
(two-tailed)
H0 : The difference in the proportion of female who took biology and calculus exam is                          insignificant.
H1 : There is significant difference observed in the proportion of females who took biology and calculus exams.
 Using R statistical software;
The formula: 
prop.test(x, n, p = NULL, alternative = "two.sided",
          correct = TRUE)
[bookmark: _Hlk52297363]Where x is a set of numbers observed from a sample,
n is a set of sample sizes and p being hypothesized mean of the proportions.
Results:
> prop.test(x,n,correct=TRUE)	
        2-sample test for equality of proportions with continuity correction
data:  x out of n
[bookmark: _Hlk52268647][bookmark: _Hlk52268826]X-squared = 3232.9, df = 1, p-value < 2.2e-16
Alternative hypothesis: two. Sided
90 percent confidence interval:
 0.09352548 0.10016693                
sample estimates
   prop 1    prop 2 
0.5815009 0.4846547
Decision Rule:  Reject Null hypothesis, (H0) IF p-value < test statistics at 90% CI.
From R results;
p-value< test statistics, (< 2.2e-16< 1.96).
In conclusion, the p-value provided sufficient evidence to reject null hypothesis, therefore we reject null hypothesis. At 90% confidence intervals, the proportion of females who took biology exams and calculus exams are significantly different.
9.1.5
(one tailed test)
Two sample proportion hypotheses;
Hypothesis statement;
H0 :  The proportion of children diagnosed with Autism Spectrum Disorder (ASD) is same in urban and rural areas.
[bookmark: _Hlk52271416]H1 :  The proportion of children diagnosed with ASD is significantly higher in urban areas over states that are mostly rural.
Using R statistical software, 
We’ve; 
 prop.test(x,n,alternative="greater")
Where x is a set of numbers observed from a sample,
n is a set of sample sizes and p being hypothesized mean of the proportions. 
        2-sample test for equality of proportions with continuity correction
data:  x out of n
X-squared = 8.0078, df = 1, p-value = 0.9977
alternative hypothesis: greater
95 percent confidence interval:
 -0.01349846 1.00000000
sample estimates:
    prop 1     prop 2 
0.01328633 0.02119642
DECISION RULE: Reject H0 IF p-value< test statistics at 95% confidence intervals.
Test Statistics = 2.56 at 99%
p-value = 0.9977
Therefore, p-value< test statistics, (0.9977< 2.56).
In conclusion, the proportion of children diagnosed with ASD is significantly higher in urban areas over states that are mostly rural.
9.2.3
Hypothesis Statement;
H0 : The fish wholesalers’ prices at west coast and east coast are the same
H1 : The fish wholesaler is more expensive in West coast than in East coast.
Running a paired t-Test to solve using R statistical package;
Results:
t.test(x,y,mu=0,alternative="greater",ttdata,paired=T)

        Paired t-test
data:  x and y
t = 0.99152, df = 8, p-value = 0.1752
alternative hypothesis: true difference in means is greater than 0
95 percent confidence interval:
 -2.140981       Inf
sample estimates:
mean of the differences 
               2.445556
Where x is All Fresh Seafood Prices and
y is Catalina Offshore Products Prices
9.2.6
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Substituting the formula above we will have:
Mean difference;
128385.3-126549.5= 1835.8
ERROR = 1.285*38.63=49.6
Therefore;
Upper limit=1835.8+49,6=1885.44
Lower limit =1835.8-49.6=1786.16
Hence the mean estimate at 90% is between
,( 1786.16, 1885.44)
9.3.1
Null hypothesis: There is no difference in the income between males and females.
Alternative hypothesis: The male’s income is significantly more than icome earned by females.
t.test using R software. t.test (Males, Females, mu=0, alternative="greater",conf.level=0.99,ttdata,paired=T)
        Paired t-test
Data:  Males and Females
[bookmark: _Hlk52299347]t = 7.3523, df = 51, p-value = 7.562e-10
alternative hypothesis: true difference in means is greater than 0
99 percent confidence interval:
 6694.538      Inf
sample estimates:
mean of the differences 
               9942.308
[bookmark: _Hlk52299440]Decision rule: reject H0 if p-value < t value.
p-value (7.562e-10) < t-value(7.3523),
Therefore we reject H0 , there is significant difference in males and females income where males income is significantly higher.
9.3.3
9.3.4
H0:  At 10% CI, there is no significant difference in TBV, from children from urban and rural areas. 
H1: At 10% CI, there is significant difference in TBV from children in urban and rural areas.
a) t.test (normal,schizophrenia,mu=0,alternative="two.sided",conf.level=0.10,ttdata,paired=T)
        Paired t-test
data:  normal and schizophrenia
t = 0.23306, df = 30, p-value = 0.8173
alternative hypothesis: true difference in means is not equal to 0
10 percent confidence interval:
  3798.017 12851.531
sample estimates:
mean of the differences 
               8324.774

b)
    [image: image3.png]are sample means and sample size respectively.
Therefore we’ve
Mean difference is;	STDEV1=3928.88
1459618-1451293= 8325	STDEV2=5731.07
Error =1.285 *98.28=126.30.
Therefore,	substituting the formula gives;
Upper limit = 8325+126.3=8451.3
Lower limit= 8325-126.3=8198.70
Hence 90% CI mean difference is, (8198.70, 8451.3).
9.3.8
[image: image3.png]are sample means and sample sizes respectively.
Substituting the formula using standard deviations for each population sets as 1, then we have;
The mean difference as;  108.15-87.20= 20.95
Error= 2.055*0.1414
Therefore the 98% CI for mean difference;
Upper mean =20,95+0.2906= 21,24
Lowere = 20.95-0.2906= 20.67
Hence 98% CI for mean difference is, (20.67, 21.24)
11.3.2
H0 :  There is no difference between all the suppliers,
H1: There is a significant difference in some suppliers
Using SAS statistical software, to run the ANOVA;
Root MSE     Diff Mean

                                                    0.049013      141.3192      9.859619      6.976842


                                    Source                      DF        Anova SS     Mean Square    F Value    Pr > F

                                    Plant                        4     450.9206647     112.7301662       1.16    0.3340

Using, a section of anova table to make use of important anova values;
 Decision rule: reject H0 if p-value< F-value.
Therefore, p-value (0.3340)< F-value(1.16),
Hence in conclusion, we reject H0. At 1%, there is a significant difference in some suppliers.
11.3.4
H0:  There is no difference in the percentages from National, Regional and Local.
H1: There is at least two percent difference between National, Regional and Local.
Using R software to summarize these data, we’ve; National          Regional         Local       
 Min.   :-28.000   Min.   :-3.00   Min.   :  3.00  
 1st Qu.: -4.500   1st Qu.:15.88   1st Qu.: 12.75  
 Median:  2.500   Median: 26.50   Median: 70.00  
 Mean   :  0.125   Mean   : 25.12   Mean   : 81.75  
 3rd Qu.:  6.500   3rd Qu.:39.50   3rd Qu.:107.50  
 Max.   : 15.000   Max.   :46.00   Max.   :250.00  
                   NA's   :8       NA's   :12     
Chi-square is not possible due to negative values and should also be finite values.
Theretofore, using the mean values, 0.125, 25.12 and 81.75 from table clearly indicates a significant difference in at least two percent of the values at 10% confidence intervals.
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