Binomial Distribution
Question no.1. 
Find the probability that in five tosses of a fair die a 3 appears:
Never
Once
Twice
3 times
4 times
In R Studion, running the command
dbinom(0,size=12, prob=0.16)+
dbinom(1,size=12, prob=0.16)+
dbinom(2,size=12, prob=0.16)+
dbinom(3,size=12, prob=0.16)+
dbinom(4,size=12, prob=0.16)= 0.09690432/5  Probability= 0.01938086 



Question no. 2
Suppose that the probabilty that an individual suffers a bad reaction from a vaccine is 0:001.
Determine the probabilty that out of 2000 individuals:
 Exactly 3 people have a reaction
 More than 2 people have a reaction

For exactly three people:

dbinom(3,size=2000, prob=0.001)
[1] 0.1805373

For more than 2 people
0.1805373-1.00= approx.  0.81 probability




Question no. 3
Take 10 coins. Toss the 10 coins 100 times. For each toss, record the number of heads: a number between 0 and 10.
Compute the probability of having 5 heads in a toss.
Compute the probability of having no heads in a toss.
Are your results of no heads and 5 heads consistent with your computed probabilities?
Answer:

1- Probability of having 5 heads  0.5
2- Probability of having no heads in a toss  0.10
No because the number of coins are 10, so the results are not consistent with computed probabilities.

X2 Distribution (Chi Square Distribution)
Two groups, A and B, each consist of 100 people who have a disease. A serum is given to Group A, but not group B. It is found that 75 people in Group A recover, and 65 from Group B. Test the hypothesis that the serum is effective at the 0:01 and 0:05 level.

Answer: 
Here the null hypothesis H 0 against the alternative H 1 : P 1 ≠ P 2 where P 1 and P 2 is the fraction of recover from the diseases of the group A and B.
For the null hypothesis results are as follows: 
Test and Chi square for Two Proportions 
Sample 		X 	N	 Sample proportion 
1		 75 	100 		0.750000 
2 		65 	100 		0.650000 
Difference = p (1) - p (2) Estimate for difference: 0.1 99% CI for difference: (-0.0659362, 0.265936)
Test for difference = 0 (vs not = 0): Z = 1.55 P-Value = 0.121 
Since the p value is 0.121 which is greater than 0.01 at 1% level of significance therefore we accept the null hypothesis that the two group proportions are equal which means the serum does not helps to cure the diseases.






Pie Chart of Astrology:
[image: ]


RStudio plot of Astrology over all elements:
[image: ]
Question No. 3
In Gregor Mendel's experiments with peas he observed 315 round and yellow, 108 round and green, 101 wrinkled and yellow, and 32 wrinkled and green. According to his theory of heredity the numbers should be in the proportion of 9 : 3 : 3 : 1.
 Is there any reason to doubt his theory at the level of 0:01 or 0:05 significance?
What is the P value?
[bookmark: _GoBack]
Chi-Square contributions are printed below expected counts 
C1 C2 C3 C4 Total 
1 23 169 48 10 250 
75.77 78.08 76.15 20.00 
36.751 105.883 10.408 5.000 
2 174 34 150 42 400 
121.23 124.92 121.85 32.00 
22.969 66.177 6.505 3.125 
Total 197 203 198 52 650 
Chi-Sq = 256.819, DF = 3, P-Value = 0.000

Checking the degree of freedom values, there is a little room for doubt for 0.01 or 0.05 significance value
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