Assignment #1

 BIOINF 525: Module 2
For problems 1-5 use the data from TROPHY study. For problem 6 use simulations to illustrate that the Chi-Square distributions is derived based on standard normal distribution.  Include the results, the R code, and a short summary when needed for each question.
1. Read the TROPHY data in R and describe the overall sample (n=255) and by group (n=127: Treatment).

Complete the following Table: for continues variables (Age, DPB0, SBP0, HDL)  report the mean and the SD. For categorical variables, (Sex) report the count and the % in each category. 

	
	All(n=255) 
	Treatment (n=127)
	Placebo (n=128)

	Age
	mean±SD
	mean±SD
	mean±SD

	DBP0
	
	
	

	SBP0
	
	
	

	HDL
	
	
	

	Sex

           Male

           Female
	# of male(%)

# of female(%)
	# of male(%)

# of female(%)
	# of male(%)

# of female(%)


2. Display the histograms of SBP0, DBP0 variables using the par(mfrow=c(1,2)) format and return the graph. Is there evidence that SBP0 and DBP0 are not normaly distributed?
3. Display side-by-side boxplot of SBP0 for each treatment group (use SBP0[Trt==1] and SBP0[Trt==2] to select the data for each group). Do the boxplots look the same between the treatment group and the placebo group? Are there any severe outliers? Is there evidence that data are not normal?
4. Look at the side-by-side boxplot of SBP24 by Treatment. Do they look different?

5. Use Shapiro-Wilks test in R, to test whether SBP24 is normaly distributed. Report the R output and the conclusion from the Shapiro-Wilks test. 

6. Extra Credit: In R illustrate that the Chi-Square distribution is derived as the sum of squared standard normally distributed variables.  For k=4 degrees of freedom, do the following:
a. Generate 10000 values of Z1, Z2 Z3,Z4 random variables from N(0,1) using

Z1=rnorm(10000,m=0,s=1) 

Z2=rnorm(10000,m=0,s=1) 

Z3=rnorm(10000,m=0,s=1) 

Z4=rnorm(10000,m=0,s=1) 

b. Calculate X=Z12+Z22+ Z32+Z42
c. Generate 10000 values of Y  from Chi-square distribution with 4 df

 Y=rchisq(10000,df=4)

d. Display the histograms of X and Y next to each other using par(mfrow=c(2,1)) option. 

Do the histograms look similar?

e. Display the side-by-side boxplot of X and Y. Do they look similar?

f. For each of X and Y  use summary(X) and summary(Y) to calculate the following:

i. Mean

ii. Q1

iii. Q3

iv. Median

v. Min 

vi. Max

Are the results similar between X and Y?
