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Course outline 

STAT 328 (Statistical Packages) 3 credit hours 

Course Scope Contents:  

Using program code in a statistical software package  

(Excel – Minitab – SPSS - R ) 

to write a program for data and statistical analysis. Topics include creating 

and managing data files, graphical presentation - and Monte Carlo 

simulations. 

 

# 

 

Topics Covered 

 

1 Introduction to statistical analysis using excel 

2 Some mathematical, statistical and logical functions in excel 

3 Descriptive statistics using excel 

4 Statistical tests using excel 

5 Correlation and regression using excel 

6 Introduction to Minitab- Descriptive statistics using Minitab 

7 Statistical distributions in Minitab 

8 Statistical tests using Minitab 

9 Correlation and regression using Minitab 

10 Introduction to SPSS 

11 Descriptive statistics using SPSS 

12 Statistical tests using SPSS 

13 Correlation and regression using SPSS 

14 Introduction to R 

15 Statistical and mathematical functions in R 

16 Descriptive statistics using R 

17 Statistical distributions in R 

18 Statistical tests using R 

19 Correlation and regression using R 

20 Programming and  simulation in R 
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MATHEMATICAL FUNCTIONS 
 

Write the commands of the following :  

 

Absolute value |-4| =4 =abs(-4) 

 

Combination (
𝟏𝟎

𝟔
) =combin(10 ; 6 ) 

 

Exponential function 𝐞−𝟏.𝟔 =exp(-1.6) 

 

Factorial 3! =fact(3) 

 

Natural logarithm 𝐥𝐧 𝟐𝟑 =ln(23) 

 

Logarithm with 
respect to any base 

𝐥𝐨𝐠𝟗 𝟒 =log( 4 ; 9) 

 

Logarithm with 
respect to base 10 

𝐥𝐨𝐠 𝟏𝟐 =log10(12) 

 

Square root √𝟒 =sqrt(4) 

 

Summation 
Summation of : 
450 ,11, 20 , 5 

=sum(450;11;20;5) 

 

Permutations 𝟏𝟎𝑷𝟔 =permut(10 ;6 ) 

 

Product 
Product of : 

450 , 11 ,20 , 5 
=product(450 ; 11; 20; 

5) 
 

Powers 𝟏𝟎−𝟒 =power(10 ; -4 ) 
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CONDITIONAL FUNCTION (IF) AND COUNT CONDITIONAL FUNCTION 
We have marks of 14 students : 
 

73   45   32   85   98   78   82   87   60   25   64   72   12   90 
 

1- Print student case being successful if (mark 60) and being a failure if (mark< 60 ). 

  
2- How many successful students ? 

    
3- How many students whose marks are less than or equal to 80 ? 
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DESCRIPTIVE STATISTICS 
We have students' weights as follows: 

44  ,   40  ,   42  ,   48  ,   46  ,   44. 
Find: 

 
other ways : 

Data  - Data Analysis - Descriptive Statistics 
 

 
 

 

100
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PROBABILITY DISTRIBUTION FUNCTIONS 
 

Discrete Distribution : 
 

1-Binomial Distribution : 
A biased coin is tossed 6 times. The probability of heads on any toss is 0.3. Let X denote 
the number of heads that come up. Calculate 
 
X~Bin(n=6 , p=0.3) 
a)      P(X = 2) 
b)      P(X = 3) 

c)      P(1 < X 5). 
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2.Poisson Distribution : 

Births in a hospital occur randomly at an average rate of 1.8 births per hour.  

a) What is the probability of observing 4 births in a given hour at the hospital? 

 b) What about the probability of observing more than or equal to 2 births in a given hour at the 

hospital?   

X~poisson(=1.8) 
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Continuous Distribution : 
 
1. Exponential Distribution : 

If X~exp(=1/10)  , Find P(X>7)  

 

 

2. Normal Distribution : 

If x  N( = 20 ,  = 3)  . Find : 

A) P( X  25) = P( X < 25) 

B) P( X  𝒙𝟎) =0.55 , 𝒙𝟎 = 
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If z  N( = 0 ,  = 1)  . Find :   

A)P(Z  1.78) =  P(Z < 1.78) = 

B) P(Z 𝒛𝟎 )=0.55  , 𝒛𝟎 = 

 

 

3.Student's t-distribution : 

 

Find :    A) 𝐭𝟎.𝟎𝟐𝟓         𝐰𝐡𝐞𝐫𝐞     𝐯 = 𝐝𝐟 = 𝟏𝟒                                        P(T<𝒕𝟎 ) =0.025    df=14 

              B) 𝐭𝟎.𝟎𝟏         𝐰𝐡𝐞𝐫𝐞     𝐯 = 𝐝𝐟 = 𝟏𝟎 

              C) 𝐭𝟎.𝟗𝟗𝟓         𝐰𝐡𝐞𝐫𝐞     𝐯 = 𝐝𝐟 = 𝟕 
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4- chi-square distribution: 

Find : 𝝌𝟎.𝟗𝟗𝟓
𝟐  when 𝝂 = 𝟏𝟗 

 

 

5- F distribution: 

Find : 𝑭𝟎.𝟗𝟗𝟓,𝟏𝟓,𝟐𝟐                                             𝑷(𝑭 < 𝒇) = 𝟎. 𝟗𝟗𝟓 , 𝒅𝒇𝟏 = 𝟏𝟓  , 𝒅𝒇𝟐 = 𝟐𝟐 
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∗  𝐅𝐢𝐧𝐝  𝐭𝐡𝐞 𝐯𝐚𝐥𝐮𝐞  𝐨𝐟 𝐚 ∶  𝐏(𝐗 ≤ 𝐚 ) 𝐨𝐫  𝐏( 𝐗 = 𝐚 )  

 

∗  𝐅𝐢𝐧𝐝  𝐭𝐡𝐞 𝐯𝐚𝐥𝐮𝐞  𝐨𝐟 𝐤 ∶  𝐏(𝐗 ≤ 𝐤 ) = 𝐛 

 

other ways: 
you can find the functions of distribution from: 

Formulas – Insert function  
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HYPOTHESIS TESTING STATISTICS AND CONFIDENCES INTERVAL 

1-One way AVOVA : 

A firm wishes to compare four programs for training workers to perform a certain manual 
task. Twenty new employees are randomly assigned to the training programs, with 5 in 
each program. At the end of the training period, a test is conducted to see how quickly 
trainees can perform the task. The number of times the task is performed per minute is 
recorded for each trainee, with the following results: 

observation Program 1 Program 2 Program 3 Program 4 

1 9 10 12 9 

2 12 6 14 8 

3 14 9 11 11 

4 11 9 13 7 

5 13 10 11 8 
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1) Hypotheses testing: 

𝑯𝟎: 𝝁𝟐 = 𝝁𝟐 = 𝝁𝟐 = 𝝁𝟐          𝑽𝑺      𝑯𝟏: 𝒂𝒕 𝒍𝒆𝒂𝒔𝒕 𝒐𝒏𝒆 𝒐𝒇 𝒎𝒆𝒂𝒏𝒔 𝒊𝒔 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕 

2) Test statistic: 

                  𝐹 = 7.04487 

3) Critical region:  

 

          𝑭𝒄𝒓𝒊𝒕 = 𝟑. 𝟐𝟑𝟖𝟖𝟕 

 

4) P-value   = 0.003113 <  

Decision:  

we reject the null hypothesis. There are difference in the means  

 

Reject 𝑯𝟎 𝒊𝒇 𝑭 >  𝑭𝒄𝒓𝒊𝒕   

Or  

p-value    



2) In a study on fertilizer levels and spacing between plants, plots 
were assigned to combinations and the yield of potatoes (in 
kg/plot) was measured 

Fertilizer level (in tons/ha)Spacing between 
plants 21

15.89 
16.23 
16.18

16.01 
16.78 
16.44

25 cm

13.32 
13.47 
13.26

13.42 
13.25 
13.32

33 cm

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 



2)  Suppose that interest is in 5 growth regulators. Baladi orange 
trees were randomly sprayed with one of the growth regulators, at 
harvest, 3 orange from each treatment were randomly assigned to a 
storage temperature. After a period of storage, the percent weight 
loss was measured. 

Growth regulator 
Temperature

54321
12.310.49.111.39.2C05 
17.816.518.417.618.2C010
24.121.224.824.421.3C025

 Assuming no interaction, test if there is a difference in the effects 
of the five growth regulators on the percent weight loss of oranges. 
Also test if there a difference in the effects of the three storage 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 



Stat 328 (Excel)  12الصفحة 
 

2-Two-Sample t Statistic : 

Q: The phosphorus content was measured for independent samples of skim and whole: 

Whole 94.95 95.15 94.85 94.55 94.55 93.40 95.05 94.35 94.70 94.90 

Skim 91.25 91.80 91.50 91.65 91.15 90.25 91.90 91.25 91.65 91.00 

 

Assuming normal populations .  

a) Test whether the average phosphorus content of skim milk is less than the average 

phosphorus  content of whole milk . Use =0.01 

1-Test for equality of variance : 

Data            Data Analysis              F –test two –sample for variance  
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Hypothesis: 𝑯𝟎: 𝝈𝟏
𝟐 = 𝝈𝟐 

𝟐                 𝑽𝑺           𝑯𝟏: 𝝈𝟏
𝟐 ≠ 𝝈𝟐 

𝟐 

Conclusion: As F ≯ F Critical one-tail, we fail reject the null hypothesis. This is the 

case, 1.0849 ≯3.1789. Therefore, we fail to reject the null hypothesis.  

The variances of the two populations are equal . 

 

bayn
Text Box
5.3511
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2-T Test two samples for mean assuming Equal Variance : 

Data                Data Analysis               T Test: Two -samples Assuming Equal Variance 
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1-Hypothesis: 

𝑯𝟎: 𝝁𝑺𝒌𝒊𝒎  ≥ 𝝁𝑾𝒉𝒐𝒍𝒆     𝑽𝑺   𝑯𝟏: 𝝁𝑺𝒌𝒊𝒎  < 𝝁𝑾𝒉𝒐𝒍𝒆 

𝑯𝟎: 𝝁𝑺𝒌𝒊𝒎 − 𝝁𝑾𝒉𝒐𝒍𝒆 ≥ 𝟎      𝑽𝑺      𝑯𝟏: 𝝁𝑺𝒌𝒊𝒎 − 𝝁𝑾𝒉𝒐𝒍𝒆 < 𝟎 

2- Test statistic :   T= - 14.98 

3- T critical value (one tail) =  -2.55238 

4- Conclusion:  
 

We do a one-tailed test . if t Stat < -t Critical one-tail, we reject the null hypothesis.                              
As  -14.9879 < -2.55238 (p-value=0.00000653<α=0.01) . Therefore, we reject the null 
hypothesis  
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Q : The example below gives the Dividend Yields for the top ten NYSE and NASDAW stocks.  
Use the t-test tool to determine whether there is any indication of a difference between the 
means of the two different populations.  =0.05 

NYSE NASDAW  

346.55 56.73 

250.55 52.34 

65.48 51.26 

50 44.44 

48.91 37.25 

43.48 36.79 

42.46 34.18 

39.97 30.29 

33.5 29.4 

32.9 28.65 

 

1-Test for equality of variance : 

Data            Data Analysis              F –test two –sample for variance  

 



Stat 328 (Excel)  17الصفحة 
 

 

 

Hypothesis:           𝑯𝟎: 𝝈𝟏
𝟐 = 𝝈𝟐 

𝟐                 𝑽𝑺           𝑯𝟏: 𝝈𝟏
𝟐 ≠ 𝝈𝟐 

𝟐 

Conclusion: As F > F Critical one-tail, we reject the null hypothesis. Therefore, reject 

the null hypothesis. The variances of the two populations are unequal . 
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2-T Test two samples for mean assuming Unequal Variance : 

Data                Data Analysis               T Test: Two -samples Assuming Unequal Variance 

 

 

 



Stat 328 (Excel)  19الصفحة 
 

 

 

 

1-Hypothesis: 
𝑯𝟎: 𝝁𝟏 = 𝝁𝟐     𝑽𝑺   𝑯𝟏: 𝝁𝟏  ≠ 𝝁𝟐 

𝑯𝟎: 𝝁𝟏 − 𝝁𝟐 = 𝟎      𝑽𝑺      𝑯𝟏: 𝝁𝟏 − 𝝁𝟐 ≠ 𝟎 

2- Test statistic :   T=  1.58359 

3- T critical value ( two tailed) =   2.26215 

4- Conclusion:  
 

We do a two-tailed test (inequality). if  t Stat < -t Critical two-tail or t Stat > t Critical two-

tail, we reject the null hypothesis. This is not the case, -2.26215< 1.58359 < 2.26215. 

Therefore, we do not reject the null hypothesis (p-value=0.1477≮𝛼=0.05)  
 there is no significant difference in the means of each sample.  
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3- paired test : 

Q : In a study of a surgical procedure used to decrease the amount of food that person can 

eat. A sample of 10 persons measures their weights before and after one year of the surgery, 

we obtain the following data: 

Before surgery (X) 
 

148 154 107 119 102 137 122 140 140 117 

After surgery (Y) 
 

78 133 80 70 70 63 81 60 85 120 

 

We assume that the data comes from normal distribution. Find : 

1- Test whether the data provide sufficient evidence to indicate a difference  in the 

average weight before and after surgery. (𝝁𝑫 = 𝟎 versus 𝝁𝑫 ≠ 𝟎)  

 

Data                Data Analysis               T Test: Paired Two –sample for Means 
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1-Hypothesis: 

𝑯𝟎: 𝝁𝟏 = 𝝁𝟐     𝑽𝑺   𝑯𝟏: 𝝁𝟏  ≠ 𝝁𝟐 

𝑯𝟎: 𝝁𝟏 − 𝝁𝟐 = 𝟎      𝑽𝑺      𝑯𝟏: 𝝁𝟏 − 𝝁𝟐 ≠ 𝟎 

 

2- Test statistic :   T= 5.3759 

3- T critical value (two tailed) =  2.26215 

4- Conclusion:  
 

We do a two-tailed test . if t Stat < -t Critical or t Stat >  t Critical  two-tail, we reject the 

null hypothesis. As  5.3759 > 2.26215  (p-value=0.00044 < α=0.05) . Therefore, we reject the 

null hypothesis  
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Regression : 
Q : Ten Corvettes between 1 and 6 years old were randomly selected from last year’s sales 

records in Virginia Beach, Virginia. The following data were obtained, where x denotes age, in 

years, and y denotes sales price, in hundreds of dollars. 

X 6 6 6 4 2 5 4 5 1 2 

y 125 115 130 160 219 150 190 163 260 260 

 

a) Determine the regression equation for the data.  

b) Compute and interpret the coefficient of determination, 𝐫𝟐.  

c) Find the predicted sales price of  4-year-old Corvette. 

Data                Data Analysis                   Regression  
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Results:  
 

a)  The regression equation :   𝐲̂ = sales price  =  291.6019  -  27.9029 * age . 
           In other words, for increasing the age by one, the sales price  decreasing 

by 27.9029 , while there is 291.6019 of Y does not depend on the age . 
 

 

b) 𝐫𝟐 = 𝟎. 𝟗𝟑𝟔𝟕  
The coefficient of determination is 0.9368; therefore, about 93.68% of the 
variation in the price data is explained by age. The regression equation 
appears to be very useful for making predictions since the value of 𝐫𝟐 is 
close to 1. 
 

c) The predicted sales price is 17999.0291 dollars ($17,999.0291). 
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Correlation : 
 

 

Q : We have the table illustrates the age X and blood pressure Y for eight female. 

X 42 36 63 55 42 60 49 68 

Y 125 118 140 150 140 155 145 152 

Find: 
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OR: 

 

Data                Data Analysis                   Correlation  
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The Graph showing correlation between two variables: 
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MATRICES 
Write the commands of the following: 

Addition of Matrices: 

𝑨 =  [
−𝟓 𝟎
𝟒 𝟏

]         ,     𝑩 = [
𝟔 −𝟑
𝟐 𝟑

] 

A+B= 

 
 
Subtract of Matrices 

  , 
 C-D = 

 
Additive Inverse of Matrix 

𝑨 =
𝟏 𝟎 𝟐
𝟑 −𝟏 𝟓

  ,   -A=  

 
 



Stat 328 (Excel)  30الصفحة 
 

Scalar Multiplication of Matrices 

𝑫 = [
−𝟑 𝟎
𝟒 𝟓

] , 3D=  

 
Matrix Multiplication 

 
ExF= 

 
 
transpose of (G) 

𝑮 = [
𝟑 −𝟏

−𝟓 𝟐
] 

𝐆𝐓 =  

 
 
 
 
 
 
 

Ctrl +Shift +Enter 
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Determinant and Inverse Matrices 

𝑮 = [
𝟑 −𝟏

−𝟓 𝟐
] 
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 Some Statistical Charts 
The following data represents the expenses in dollars by month : 
 

month transportation grocery household entertainment 

January 74 235 175 100 

February 115 240 225 125 

march 90 260 200 120 

 
a- Bar chart : 
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b- Pie chart : (For the previous example draw the pie chart for transportation) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

January February march
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c- Scatter plot : 
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d- Histogram : 

The following data represent hemoglobin (g/dl) for a sample of 50 women : 
 

17 15.3 17.8 17.4 16.3 

17.7 16.4 16.1 15 15.9 

15.9 13.7 15.5 14.2 16.7 

16.2 16.2 18.3 16.1 15.1 

16.2 16.4 15.9 15.7 15.8 

17.1 16.1 15.3 15.1 13.5 

15.7 14 13.9 17.4 17 

17.3 16.2 16.8 16.5 15.8 

14.6 16.4 15.9 14.4 17.5 

15.8 14.9 16.3 16.3 17.3 

 
We wish to summarize these data using the following class intervals  
 
13-13.9  ,   14-14.9   ,   15-15.9   ,    16-16.9    ,   17-17.9   ,   18-18.9 
 
Data               Data Analysis                  Histogram 
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Generation Random samples : 

 
1- generate a random sample of size 20 between 0 and 1  
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2- Sampling  
Data               Data Analysis                  sampling  
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3- Random number generation from distributions  
To generate two random sample of size 20 from normal distribution with mean 0  and 

standard deviation 1
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Note: RANDOM SAMPLES 
 
Use the Insert Function button on the standard tool bar or type directly. 
=RAND( ) returns a random number between 0 and 1. 
 =RANDBETWEEN(bottom,top) returns a random number between the designated values. 
 
Use the menu selection >Data>Data Analysis to access the dialog box. 
Sampling returns a random sample from a designated cell range. 
 
Random Number Generator returns a random sample from a designated distribution (uniform, 
normal, binomial, poisson). 
 
 

 



 

 

 

 

R Programming 
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R-Part 1 

#Mathematical functions : 

Q1: Write the command and the result to calculate the following : 

Log(17)= 

 

Ln(14)= 

 

(𝟓𝟎
𝟒

) = 

 

 

 

4!= 

 

 

 

 

𝟐𝟑 = 

 

√𝟏𝟔 = 

 

 

|-4| = 
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Q2: Let  x=6 and y=2 find: 

𝒙 + 𝒚      ,     𝒙 − 𝒚               ,    𝒙 ÷ 𝒚        ,      𝒙𝒚    ,       z= x y -1 
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# Vector : 

 

Q3: If 𝐚 = [

𝟏
𝟐
𝟑
𝟑

]  , b=[

𝟔
𝟕
𝟖
𝟗

]   . find : 

𝒂 + 𝒃        ,       𝒂 − 𝒃       ,   𝒂𝒃      , 𝒂 ÷ 𝒃  ,   𝟐𝐚    ,    𝐛 + 𝟏    

 

 

 

 

 

 

 

 

 

 

ls() is a function in R that lists all the object in the working environment. 

rm() deletes (removes) a variable from a workspace. 

 



Stat 328 - R  4الصفحة 
 

# Matrices: 

Q3: write the commends and results to find the determent of matrix  and its inverse  

𝐰 = [
𝟏 𝟕 𝟐
𝟐 𝟕 𝟐
𝟒 𝟎 𝟐

] 

  

 

 

 

 

OR 

OR 
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Q4: 
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Q5: A sample of families were selected and the number of children in each family 

was considered as follows: 

6, 7, 0, 8, 3, 7, 8, 0 

Find mean , median , range , variance , standard deviation? 
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R-Part 2 

Q1: We have grades of 7 students in the following table 

82 78 98 85 32 45 73 math 

90 12 72 64 25 60 87 stat 

Find 

1) summary of math and stat grades 

 

 
2) Summary of each student grade 

 

 
 

3) Summary of first five student grades in math 

  

 

 

OR 
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 و حساب بعض الاحصاءات  Rاستدعاء بيانات من 

Q2: Growth of Orange Trees 

Description 

The Orange data frame has 35 rows and 3 columns of records of the growth of orange trees. 

 

 

 

 

 

 

 

 

 

OR 
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Q3: Suppose X is Normal with mean 2 and standard deviation 0.25 .  Find:  

1-𝐅(𝟐. 𝟓) = 𝐏(𝐗  𝟐. 𝟓)   

2-𝐅−𝟏(𝟎. 𝟗𝟎)  𝐨𝐫  𝐏(𝐗 ≤ 𝐱) = 𝟎. 𝟗𝟎 

3- Generate a random sample with size 10 from 𝐍(𝟐 , 𝟎. 𝟐𝟓𝟐) distribution ? 

 

Q4: A biased coin is tossed 6 times . The probability of heads on any toss is 0.3 . Let X denote 

the number of heads that come up. Find : 

1-P(x=2)  

2- P(1< X  5) = P(X 5 )- P(X 1) 
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Q5:  write the commends and results to calculate the following  

1. 𝐏(−𝟏 < 𝐓 < 𝟏. 𝟓), 𝐯 = 𝟏𝟎 

2. Find k such that  𝐏(𝐓 < 𝐤) = 𝟎. 𝟎𝟐𝟓, 𝐯 = 𝟏𝟐 

3. Generate a random sample of size 12 from the exponential(3)  

4. Find k such that  𝐏(𝐗 > 𝐤) = 𝟎. 𝟎𝟒,    𝐗~𝐅(𝟏𝟐, 𝟏𝟎) 

5. 𝐏(𝟑 < 𝐗 ≤ 𝟕), 𝐗~𝐏𝐨𝐢𝐬𝐬𝐨𝐧(𝟑) 
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Q6: ne no e dne thllhaeWe doele onha oee   oWt elhht gleoolle   ht e ah eW  

42 36 63 55 42 60 49 68   

125 118 140 150 140 155 145 152   

 

 
1. Plot X and Y 

 
2. nhllelodehW of X and Y 

 
3. nh oleoWne 
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4. nne eelodehW ht leeleooehW 

 

 
Regression Equation: 

𝒀 =93.5838   + 0.9068 X 
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R-Part 3 

Q1: For a sample of 10 fruits from thirteen-year-old acidless orange trees, the fruit shape (determined as 

a diameter divided by height ) was measured [ Shaheen and Hamouda (8419b)]:  

1.066   1.084   1.076   1.051   1.059   1.020   1.035   1.052   1.046   0.976 

 Assuming that fruit shapes are approximately normally distributed,  Test whether the mean of fruit 
shape greater than 1.02 .  Use α=0.05 
 
1-Hypothesis :    

𝑯𝟎: µ ≤ 𝟏. 𝟎𝟐    𝒗𝒔     𝑯𝟏: µ > 𝟏. 𝟎𝟐 
2-Test statistics : 

T=2.7002 
3- Decision:  

𝒑 − 𝒗𝒂𝒍𝒖𝒆 = 𝟎. 𝟎𝟏𝟐𝟏𝟗 <  𝜶 = 𝟎. 𝟎𝟓 
So, we reject  𝑯𝟎: µ ≤ 𝟏. 𝟎𝟐     
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

 

One sample  t-test  

t.test( x , mu= a   , alternative=”       “,conf.level=   1- 𝜶      ) 

𝑯𝟎: µ 

=



  𝒂 

If : 𝑯𝟏 :  ≠       two.sided 

If : 𝑯𝟏: <                    less 

If : 𝑯𝟏: >               greater 
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Q2: The phosphorus content was measured for independent samples of skim and whole: 

Whole 94.95 95.15 94.85 94.55 94.55 93.40 95.05 94.35 94.70 94.90 

Skim 91.25 91.80 91.50 91.65 91.15 90.25 91.90 91.25 91.65 91.00 

 

Assuming normal populations with equal variance  

a) Test whether the average phosphorus content of  skim  milk is less than the average phosphorus  

content of whole milk . Use α=0.01 

b) Find and interpret a 99% confidence interval for the difference in average phosphorus contents of 

whole and skim milk .  

a) 

1- Hypothesis : 
𝑯𝟎: µ𝑺𝒌𝒊𝒎 ≥ µ𝑾𝒉𝒐𝒍𝒆         𝒗𝒔   𝑯𝟏: µ𝑺𝒌𝒊𝒎 < µ𝑾𝒉𝒐𝒍𝒆                                          

                   𝑯𝟎: µ𝑺𝒌𝒊𝒎 − µ𝑾𝒉𝒐𝒍𝒆 ≥ 𝟎       𝒗𝒔    𝑯𝟏: µ𝑺𝒌𝒊𝒎 − µ𝑾𝒉𝒐𝒍𝒆 < 0 

2- Test  statistic :  T=  -14.988 

3- Decision: 
Since p-value =0.00 < α= 0.01 . we reject  𝐻0 
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𝒃)       µ𝑺𝒌𝒊𝒎 − µ𝑾𝒉𝒐𝒍𝒆  ∈ ( −𝟑. 𝟗𝟒  , −𝟐. 𝟔𝟕  ) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For confidence 

interval we change 

alternative to not 

equal 

Two independent sample  t-test  

t.test( x,y , mu= a   , alternative=”       “,conf.level=  1- 𝜶     , var.equal =   ) 

𝑯𝟎: µ 𝒙 − µ𝒚

=



  𝒂 

If : 𝑯𝟏 :  ≠       two.sided 

If : 𝑯𝟏: <                    less 

If : 𝑯𝟏: >               greater 

TRUE 

FALSE 
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Q3: In a study of a surgical procedure used to decrease the amount of food that person can eat. A sample 

of 10 persons measures their weights before and after one year of the surgery, we obtain the following 

data: 

Before surgery (X) 
 

148 154 107 119 102 137 122 140 140 117 

After surgery (Y) 
 

78 133 80 70 70 63 81 60 85 120 

 

We assume that the data comes from normal distribution. Find : 

1-  99% confidence interval for µD, where µD is the difference in the average weight before and after 

surgery. 

2- Test whether the data provide sufficient evidence to indicate a difference  in the average weight 

before and after surgery. (𝝁𝑫 = 𝟎 versus 𝝁𝑫 ≠ 𝟎)  

a)  1-  Hypothesis:  

                              μD = 0     vs     μD ≠ 0 

2- Test Statistic : 

                                        T=  5.376 

3- Decision: 

Since p-value =0.00 < α= 0.05 . we reject  𝐻0 

b)  𝟗𝟗%  𝑪. 𝑰    𝛍𝐃  ∈ ( 17.638   , 71.56  ) 
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Paired  t-test  

t.test( x,y , mu= a   , alternative=”      “,conf.level=   1-α      ,paired=T  ) 

𝑯𝟎: µ 𝑫

=



  𝒂 

 

If : 𝑯𝟏 :  ≠       two.sided 

If : 𝑯𝟏: <                    less 

If : 𝑯𝟏: >               greater 
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Q4: A firm wishes to compare four programs for training workers to perform a certain manual task. 

Twenty new employees are randomly assigned to the training programs, with 5 in each program.  At the 

end of the training period, a test is conducted to see how quickly trainees can perform the task. The 

number of times the task is performed per minute is recorded for each trainee, with the following results 

 
 
 
 
 
 
 

 
1-Hypothesis : 

𝑯𝟎: µ𝒑𝒓𝒐𝒈𝒓𝒂𝒎𝟏 = µ𝒑𝒓𝒐𝒈𝒓𝒂𝒎𝟐 = µ𝒑𝒓𝒐𝒈𝒓𝒂𝒎𝟑 = µ𝒑𝒓𝒐𝒈𝒓𝒂𝒎𝟒 

𝑯𝟏: 𝒂𝒕 𝒍𝒆𝒂𝒔𝒕 𝒐𝒏𝒆 𝒎𝒆𝒂𝒏 𝒊𝒔 𝒅𝒊𝒇𝒇𝒓𝒆𝒏𝒆𝒕  

2- Test statistic :  

                                        F = 7.045 

3- p-value = 0.00311 < α=0.05 ,  Reject 𝑯𝟎: µ𝒑𝒓𝒐𝒈𝒓𝒂𝒎𝟏 = µ𝒑𝒓𝒐𝒈𝒓𝒂𝒎𝟐 = µ𝒑𝒓𝒐𝒈𝒓𝒂𝒎𝟑 = µ𝒑𝒓𝒐𝒈𝒓𝒂𝒎𝟒 

 
 

 

 

 

 

Observation Programs 1 Programs 2 Programs 3 Programs 4 

1 9 10 12 9 

2 12 6 14 8 

3 14 9 11 11 

4 11 9 13 7 

5 13 10 11 8 
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We use Tukey test to determine which means different: 
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1- ∫ 𝐱𝟓(𝟏 − 𝐱)𝟒𝐝𝐱
𝟏

𝟎
 

  


