Lab05
1) 
a) Read in data set “test.csv” into a data frame t. 
a. Note: test.csv doesn’t have rownames.


t = read.csv(file.choose(), header= TRUE)  # Upload data set

Screenshot:
[image: ]

b) Display all the column names in t.

> colnames(t)
[1] "Year"           "Visit"          "Calls"          "Visit_duration" "A"              "B"              "PID"

Screenshot:
                                [image: ]

,




c) How many rows do we have with longer than 5 years and PID higher than 9000?

                             c.rows = t[ t$Year> 5 & t$PID > 9000, ]             # rows where  Year > 5 & PID > 9000    
                             nrow(c.rows)     # return the number of rows    
                           [1] 410
 
                             There are 410 rows with longer than 5 years and PID higher than 9000.
Screenshot:
                         [image: ]


d) How many missing values dose column A have?

sum(is.na(t$A))
[1] 1485

Screenshot:
[image: ]
 
There are 485 missing values in column A.



e) Create a new variable “C” that is equal to the sum of column A and column B. Then attach the new column into t as the last column. 

t$C = t$A + t$B






Screenshot:

[image: ]


f) Confirm your operation in step e) by displaying the dimension of new t data set. What is the mean of the column A, B, and C, respectively?

dim(t)
[1] 20000     8

Screenshot:
[image: ]
The new t data set has 20,000 rows and 8 columns. The previous t data set has only 7 columns.


mean(t$A, na.rm=T); mean(t$B, na.rm=T); mean(t$C, na.rm=T)
[1] 13.46405
[1] 27.8057
[1] 41.26975

Screenshot:
[image: ]

The mean of the columns A, B, and C are 13.46405, 27.8057, and 41.26975, respectively.

g) Export the first 20 of the new data set from part f into a csv file called “new.csv”. Make sure that you exclude the rows where A and B are BOTH missing and that all remaining missing values, if any, in “new.csv” show as “.” and no row names show up as well.



(!is.na(t$A) & !is.na(t$B))[1:25]
 [1] FALSE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE
[20]  TRUE  TRUE  TRUE  TRUE  TRUE  TRUE
The output above shows that the row where A and B values are both missing is the first row, so we exclude this row.
write.table(t[2:21,], file = "new.csv", quote = F, sep = ",", na = ".", row.names = F) 
n = read.csv(file.choose(), header= TRUE)  # Upload data set
n
[image: ]



2) A basketball player shoots 10 free throws in a game. She has a .7 probability of making each of them. The shots are independent. Let X be the number she makes. Assuming X ~ binomial distribution
a) Please find out values for n, p, q, and all possible values for X.

n = 10
p = 0.7
q = 1-0.7 = 0.3
X = 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10    


b) Using either formula or R to calculate the probability of her making 4 or lower out of 10.

                             pbinom(4, size = 10, prob = 0.7)
                             [1] 0.04734899

                   [image: ]
                    
                The probability is 0.04734899
                 

3) Use R to calculate the following probability from Z distribution. 

a) P (z > 1.46) = 0.0721

b) P (z < -1.56) = 0.0594

c) P (0.67 ≤ z ≤ 2.41) = 0.2435

d) P (x ≥ 13.24) with µ = 11 and σ = 2 = 0.1314

e) What is the Z value for P(Z > z) = 0.45? 0.1257

R code and output:
pnorm(1.46, lower.tail = FALSE)
[1] 0.07214504
pnorm(-1.56)
[1] 0.05937994
pnorm(2.41)-pnorm(0.67)
[1] 0.2434526
pnorm(13.24, mean = 11, sd = 2, lower.tail = FALSE)
[1] 0.1313569
> qnorm(1-0.45)
[1] 0.1256613

[image: ]



4) A biology scientist claims that the distribution of the lifespans of their testing animal subjects has a mean of 54 months and a standard deviation of 6 months. Suppose an audit group decides to check the claim by choosing a sample of 50 of these subjects.

a) Assuming that the scientist’s claim is true, describe the sampling distribution of the mean lifetime of a sample of 50 subjects.



[bookmark: _GoBack]According to the Central Limit Theorem, the sampling distribution of the mean lifetime of a sample of 50 subjects is at least approximately Normal with mean 54 months and standard deviation of 0.8485 months.


          
b) Assuming that the scientist’s claim is true, what the probability the audit group’s sample has a mean life of 52 or fewer months?

                  > pnorm(52, mean = 54, sd = 6/sqrt(50))
                  [1] 0.009211063



[image: ]

The probability is 0.0092.


5) The average BMI at a particular school is m=22.89 with a standard deviation s=6.3. A random sample of 36 students is collected. Find the probability that the average BMI for this sample is greater than 24.0 using R.

pnorm(24, mean = 22.89, sd = 6.3/sqrt(36), lower.tail = FALSE)
[1] 0.1452232

[image: ]


The probability is 0.1452.
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> write.table(t(2:21,], file - "mew.csv, quote - F, sep - ',", ma - ".", Iow.names - F)
[> n = read.csv(file.choose(), neader= TRUE) # Upload data set

> -

Year Visit Calls Visic_duration & 5 e c
2 1 2 s 1234 0 40.208 2821 40.80%
2 1 . 0 162.267 6139 164.267
g 1 . 1 .0 0.000 3622 0.000
< 1 1 1 10110 0.000 608  0.000
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2 1 10 0 0.000 9831 0.000
R 1 0 0.000 9486  0.000
20 1 32 0 0.000 1329 0.000
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> pnorm(24, mean - 22.89, sd - 6.3/8Qrt(36), lower.tail - FALSE)
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