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Instructions:

Attempt the questions in MS word without showing any calculations and upload the MS Word file on SIC under the icon of “upload assignment” 

No screenshots or pictures of hand written paper will be acceptable.

Answers to the short questions should be attempted briefly.
Write data,  test you are using .table values and final answer in numerical.
                                                    PART A(Objectives) 

Choose the best answer.              (10)

 Chi square distribution is

      a.  Normal                        

     ii)  A hypothesis is a claim about 

 Sample statistic     

     iii)  Type 1 error in hypothesis testing is related to

      a.   Rejecting a true null hypothesis
  Part iv) and v) are related to following condition

  A manufacturer of fluorescent light bulbs claims that the mean life of these bulbs is 2500 years. A consumer agency wanted to check whether or not this claim is true. The agency took a random sample of 36 such bulbs and tested them. The mean life for the sample was found to be 2447 hours with a standard deviation of 180 hours.
iv) The null and alternative hypotheses are:
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                                                      v) The test statistic is:

z = -1.76
vi)   f distribution is associated with

Two population variance.

vii)  If p-value is greater than  , we will

   a. Accept the null hypothesis

viii) If value of  i.e the level of significance isn’t specified, then we take it at…0.05….. .

 ix)  Acceptance and rejection region in the critical region approach is associated with……null….. hypothesis.

 x)  ……t……. test is used when  is unknown.

                                                               PART B

Q1: (a) For each of the following statements if tested, write the null and alternate hypothesis.      (5)

The normal person has an average  IQ of 100.

Ho:u=100

Ha:u≠100
More than 65% of cola drinkers prefer Coke to Pepsi.

Ho:^=0.65

Ha:^ > 0.65

Waiting time to place an order has changed from the mean time of 4.5 min.

Ho:u=4.5

Ha:u≠ 4.5

(b) If following are the results for hypothesis testing, analyze whether you will accept or reject null hypothesis.            (5)

Value of test statistic               Value for critical region              Type of test

          -1.57                                             -3.06                                       Left tail

           4.9                                                 3.2                                        Two tail

           1.8                                                  0.8                                        Right tail

-3.06  ( lies in rejection region)

 3.2  (lies in acceptance region)       

 0.8  (lies in acceptance region)

Q2: (a)  John wants to send packages by courier and determine the variability in charges. A random sample of 18 packages  give  the standard deviation $1.22.Construct 80% and 98% confidence interval for the variance in charges of packets..          (6)

Data; 

 n=18

 s=1.22

80%?

α=0.2

=0.2/2

α/2=0.1

α=0.9

For 80%……1.021  ,  2.508  ans

For 98%..
 =100-98

=2%

=2/100

α=0.02

α/2=0.01

α/2=0.99

For 98% ……..0.757 , 3.948  ans
      (b)  Write the table values for the following.             (4)

n= 12      = 1 %         = 0.005                          

T value= 3.1058

Chi square value= 26.757
n1= 25   , n2 = 5     = 0.01   

  α/2=0.005                
Write f value

V1 =n1-1=24

V2=n2-1=4

V1,v2 =20.03

V2,v1=4.89

z = -2.22                                        
Write z table value.
Z =0.0132

Q3. (a)A machine is used to dispense liquid dressing on salad. The mean dispense was 8 ounce with a standard deviation of 0.15 ounce. A sample of 50 bottles taken show the mean content dispensed was 7.955. Test at 1% level of significance that the mean content dispensed is not 8 ounce. Also find the p value.

Data

Θ=0.5

 n=50

Ù=8

X =7.955

Step 1 

Ho:u=8

Hi:u≠8

Step 2

Z  test

Step 3

Ɑ=1%

α/ 2=0.01/2=0.005

1-0.005=0.995

Z table value=2.58

Step 4

Z = -2.14

P value =0.0324

P < α 

0.032 < 0.01

P is less than α… so, Ho reject and accept α.

(b)   The following information is available for two samples taken from two populations.

n1 = 16     and n2 = 13

Std. deviation of 1st sample = 6.88   and  std. deviation for 2nd sample = 6.04

  Construct 95% confidence interval for two population variances.              (3)

Data

 V1 =n1-1 15

V2=n1-1=12

S1=6.88

S2=6.04

Sol..

95% 

=0.05

=0.05/2

=0.025

For 98%…….0.407,  3.83 ans

Q.4a. 

Data:

u=1000

X= 980

S=9

α= 0.01

Step 1

Ho:u=1000

H1:u<1000

Step 2

α=0.01

1-0.01=0.99

2.33 from table

t< - 2.33

Step 3

T test used

T=x-u/s/√n

Step 4 

Diagram 

Step 5

T= 980-1000/9/√8

T = -6.29

Value -6.29 is less than -2.33 so, we reject Ho and accept  Hi I.e population mean is less than 1000kpa, -6.29 lies in rejection region.

P value = 0.002
α=0.01

P < α

0.002 < 0.01 

So we reject Ho and accept H1

Q4: Differentiate between. (3+ 4+3)

One tail and two tail test with an example

A one-tailed test is a statistical test in which the critical area of a distribution is one-sided so that it is either greater than or less than a certain value, but not both. If the sample being tested falls into the one-sided critical area, the alternative hypothesis will be accepted instead of the null hypothesis.
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Let's say an analyst wants to prove that a portfolio manager outperformed the S&P 500 index in a given year by 16.91%. He may set up the null (H0) and alternative (Ha) hypotheses as: H0: μ ≤ 16.91. Ha: μ > 16.91. The null hypothesis is the measurement that the analyst hopes to reject.
Two tail test

In statistics, a two-tailed test is a method in which the critical area of a distribution is two-sided and tests whether a sample is greater than or less than a certain range of values. It is used in null-hypothesis testing and testing for statistical significance.
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Example of a Two-Tailed Test
H0: Null Hypothesis: mean = 18.
H1: Alternative Hypothesis: mean <> 18 

Rejection region: Z <= - Z2.5 and Z>=Z2.5 (assuming 5% significance level, split 2.5 each on either side).
Z test and t test

A z-test is a statistical test used to determine whether two population means are different when the variances are known and the sample size is large.

A z-statistic, or z-score, is a number representing how many standard deviations above or below the mean population a score derived from a z-test is.
T test

The t test is one type of inferential statistics. It is used to determine whether there is a significant difference between the means of two groups. With all inferential statistics, we assume the dependent variable fits a normal distribution.

Null and alternate hypothesis.

Null hypothesis

             A null hypothesis is a hypothesis that says there is no statistical significance between the two variables. It is usually the hypothesis a researcher or experimenter will try to disprove or discredit. 

The null hypothesis reflects that there will be no observed effect in our experiment. In a mathematical formulation of the null hypothesis, there will typically be an equal sign. This hypothesis is denoted by H0.

The null hypothesis is what we attempt to find evidence against in our hypothesis test. We hope to obtain a small enough p-value that it is lower than our level of significance alpha and we are justified in rejecting the null hypothesis. If our p-value is greater than alpha, then we fail to reject the null hypothesis.

If the null hypothesis is not rejected, then we must be careful to say what this means. The thinking on this is similar to a legal verdict. Just because a person has been declared "not guilty", it does not mean that he is innocent. In the same way, just because we failed to reject a null hypothesis it does not mean that the statement is true.

Alternate hypothesis

An alternative hypothesis is one that states there is a statistically significant relationship between two variables.                                                        
The alternative or experimental hypothesis reflects that there will be an observed effect for our experiment. In a mathematical formulation of the alternative hypothesis, there will typically be an inequality, or not equal to symbol. This hypothesis is denoted by either Ha or by H1.

The alternative hypothesis is what we are attempting to demonstrate in an indirect way by the use of our hypothesis test. If the null hypothesis is rejected, then we accept the alternative hypothesis. If the null hypothesis is not rejected, then we do not accept the alternative hypothesis.
BONUS QUESTION
A paired t-test 

Is used to compare two population means where you have two samples in which observations in one sample can be paired with observations in the other sample. 

A paired t-test is used when we are interested in the difference between two variables for the same subject.

A paired t-test is designed to compare the means of the same group or item under two separate setting. 

An unpaired t-test compares the means of two independent or unrelated groups. In an unpaired t-test, the variance between groups is assumed to be equal. In a paired t-test, the variance is not assumed to be equal.
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