Scenario. Johnny thinks that individuals who have been convicted of sex offences are a heterogeneous group. For instance, Johnny argues that an individual who has an adult as a victim is at a different risk to reoffend than an individual who molested a child. Johnny decides to test his argument empirically and conducts a study to determine if individuals with a child as a victim are more likely to commit a crime after release from prison or individuals with adult as a victim. 
	
	N
	Average # of days until new crime after release from prison
	

	Individuals with a child as a victim
	50
	125
	SD or s = 7.5

	Individuals with adult as a victim
	50
	72
	SD or s = 5.2



1. Null hypothesis?
Individuals with a child as a victim are equal likely to commit a crime after release from prison or individuals with adult as a victim.
Ho: u1 - u2 =0
2. Non-directional alternative hypothesis?
Individuals with a child as a victim are more likely to commit a crime after release from prison or individuals with adult as a victim.
H1: u1 - u2 > 0
3. What is the independent variable?
The independent variable is the cause. Its value is independent of other variables in your study.
4. What is the dependent variable? 
The dependent variable is the effect. Its value depends on changes in the independent variable.
5. What type of statistical test is most appropriate to use given the research question?
T test with difference of means unknown population standard deviations
6. Use inferential statistics and calculate the test statistic. 
Given that,
mean(x)=125
standard deviation , s.d1=7.5
number(n1)=50
mean(y)=72
standard deviation, s.d2 =5.2
number(n2)=50
null, Ho: u1 - u2 =0
alternate, H1: u1 - u2 > 0
we use test statistic (t) = (x-y)/sqrt(s.d1^2/n1)+(s.d2^2/n2)
to =125-72/sqrt((56.25/50)+(27.04/50))
to =41.0643
| to | =41.0643
critical value
level of significance, alpha = 0.05
degrees of freedom(df) = ( sd1 ^2 / n1 + sd2 ^2 /n2 )^2 / (s1^4 / n1^2 ( n1-1)) + (s2^4 / n2^2 ( n2-1))
df = (( (7.5^2/50)+(5.2^2/50) ))^2 / (( 7.5^4 / (50^2 ( 50 - 1 )) ) + (5.2^4/(50^2(50-1))))
df = 87.2669 ~87
from standard normal table, right tailed t alpha/2 =1.6626
since our test is right-tailed,
reject Ho, if to > 1.6626
we got |to| = 41.0643 & | t alpha | = 1.6626
make decision
hence value of | to | > | t alpha| and here we reject Ho
p-value: right tail - Ha : ( p > 41.0643 ) = 0
Hence value of p0.05 > 0,here we reject Ho
6. What number did you get for your test statistic? 41.0643
7. Degrees of freedom? 87
8. What is the critical value? 1.6626
9. Is there a statistically significant difference? 
Yes (yes or no) 
10. Is the p value less than .05? 
A. Yes 
B. No 
11. Interpret the results you found in plain language. 
We have enough evidence to support the claim that if individuals with a child as a victim are more likely to commit a crime after release from prison.
12. Effect size (cohen’s d) 8.213
Effective size = mean difference/pooled standard deviation
pooled standard deviation = sqrt((s.d1^2 + s.d2^2)/2)
pooled standard deviation = sqrt((7.5^2 +5.2^2)/2) = 6.453
Effective size = (125-72)/6.453 = 8.213
13. Interpret effect size.
It is lager effect, a large effect size means that a research finding has practical significance.
14. 95% confidence interval 
Group 1 (child victim)
given that,
sample mean, x =125
standard deviation, s =7.5
sample size, n =50
standard error = sd/ sqrt(n)
where,
sd = standard deviation
n = sample size
standard error = ( 7.5/ sqrt ( 50) )
= 1.061
margin of error = t alpha/2 * (standard error)
where,
ta/2 = t-table value
level of significance, alpha = 0.05
from standard normal table, two tailed value of |t alpha/2| with n-1 = 49 d.f is 2.01
margin of error = 2.01 * 1.061
= 2.132
CI = x ± margin of error
confidence interval = [ 125 ± 2.132 ]
= [ 122.868 , 127.132 ]

Upper limit 127.132
Lower limit 122.868
Group 2 (adult victim)
given that,
sample mean, x =72
standard deviation, s =5.2
sample size, n =50
level of significance, alpha = 0.05
from standard normal table, two tailed value of |t alpha/2| with n-1 = 49 d.f is 2.01
we use CI = x ± t a/2 * (sd/ sqrt(n))
where,
x = mean
sd = standard deviation
a = 1 - (confidence level/100)
ta/2 = t-table value
CI = confidence interval
confidence interval = [ 72 ± t a/2 ( 5.2/ sqrt ( 50) ]
= [ 72-(2.01 * 0.735) , 72+(2.01 * 0.735) ]
= [ 70.522 , 73.478 ]
Upper limit 73.478
Lower limit 70.522
15. Interpret confidence interval for group 2. 
1) We are 95% sure that the interval [ 70.522 , 73.478 ] contains the true population mean
2) If a large number of samples are collected, and a confidence interval is created
for each sample, 95% of these intervals will contains the true population mean.
