
Project 3 

Problem 1 

Using the sample mean and standard deviation calculation in problem 1 for piglet birth weight, 

calculate a 95% confidence interval for u. 

 

From question 1: 

• mean = 1.4  

• standard deviation = 0.25 

 

Calculating 95% confidence interval 

If you have one small set of data (under 30 items), you’ll want to use the t-distribution instead of the 

normal distribution to construct your confidence interval. 

The confidence interval tells you how confident you are in your results. With any survey or 

experiment, you’re never 100% sure that your results could be repeated. If you’re 95% sure, or 98% 

sure, that’s usually considered “good enough” in statistics. That percentage of sureness is the 

confidence interval. 

The confidence interval acts as a standard error of the population mean, based upon the sample 

mean and variance. 

• A confidence interval indicates how accurate our estimation of the population mean i.. 

• The sample mean +/- the confidence interval will indicate where the population mean will 

be. 

• The size of the confidence interval is impacted by the size of the sample and the variation 

within that sample 

 

 

 

 

 

 

 

 

 

 



 

The formula for calculating the confidence interval from a small sample is: 

 

• x̄ = sample mean (1.4) 

• s = population standard deviation (0.25) 

• n  = sample size (35) 

• t = t-table value for confidence interval (2.46) 

 

Calculating t-table value (t) 

The 95% confidence interval; α = 0.05 (because 1-α = 95%) 

Using the t-table normal distribution with smaller sample sizes, where the variance in the data is 

unknown. In statistics, the t-distribution is most often used to: Find the critical values for a 

confidence interval when the data is approximately normally distributed. 

Because there are two arms to the normal distribution (α/2) = 0.05/2 = 0.025 

The d.f = n-1 = 35-1 = 34 

The t-table value for 0.025 (d.f of 34) = 2.457 (half this) 

1.23 becomes the t-table value (t) 

 

Calculating population standard deviation (s) 

From project 1, s = 0.25 

 

Applying to formula 

 

CI = 1.4 +/- 1.23*0.25/(√35) 

CI = 1.4 =/- 0.052 

 

 

 

 



 

 

Problem 2 

Using the same data (cf problem 1) test the hypothesis that a true piglet birth weight is 1.38 kg. 

Any hypothesis test can be performed by the following: 

1. Define H0 and H1 

2. Determine α 

3. Calculate an estimate of the parameter 

4. Determine a test statistic and its distribution when H0 is correct and calculate its value from 

a sample 

5. Determine the critical value and critical region 

6. Compare the calculated value of the test statistic with the critical values and make a 

conclusion 

 

Define H0 and H1 

The null hypothesis H0 – states that the sample does belong within the population, while the 

alternative hypothesis H1 states that the sample does not belong within the population 

• H0: µ = µ0 

• H1: µ ≠ µ0 

 

Determine α 

A significance level of α = 0.05 is chosen. 

 

Calculate the statistic t 

t = (x̄-µ0)/(s/√n) 

t = (1.4-1.38)/(0.25/√35) 

t = 0.02 / 0.042 

t = 0.476 

 

Determine t-table value 

Because there are two arms to the normal distribution (α/2) = 0.05/2 = 0.025 

The d.f = n-1 = 35-1 = 34 

The t-table value for 0.025 (d.f of 34) = 2.457 (half this) 

1.23 becomes the t-table value (t) 



 

Compare calculated t to t-table t 

 

The t-table value is 1.23 

The calculated t = 0.476 

 

The sample mean weight 1.4 kg is 0.476 standard errors distant from the hypothetical population 

mean of of 1.38 kg 

The question is if the calculated t = 0.476 is sufficiently extreme that the sample does not belong to 

the population with a mean of 1.4kg 

The calculated t < t-tbale t numerically 0.476<1.23 

Which mean that the calculated t is not in the critical region for rejection of H0 with α = 0.05 level of 

significance 

 

The probability is greater than 0.05 that the sample belongs to the population with a mean of 1.4 

and standard deviation of 0.24   


