
Chapter 8.

Single Sample
Tests



Basic Concepts

• In this chapter, you are curious about whether there is 
significant difference between the mean of your sample and 
the mean of population, or between the proportion of your 
sample and the proportion of population.

• In this chapter, you are interested in applying this logic to 
one sample. Not interested in comparing two samples or 
more.

• Again, you will tackle the rest of your textbook in the similar 
way. REALLY IMPORTANT CHAPTER!



One sample t-test for the mean

Null hypothesis: H0
Alternative (or research) hypothesis: H1

1) If HO is true, this means you are ready to regard the 
difference as kind of coincidence! (your sample is 
really representative of population…)

2) If H1 is true, this means the result is not because of 
sampling error, rather there must be something that 
engenders such significant difference. (Too large to 
regard the difference as the result of error!)



The Statistics for Testing

• T-test… This means the statistics you are dealing with 
is “t”. (Student t…)

• What is t? You just use t (instead of z). Why? You don’t 
know about the standard deviation of population. 
Sometimes, your sample size is smaller than 50.

• Generally, 

• Degree of freedom is n-1.
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What does this equation imply?

• If your sample mean is much larger (or much 
smaller) than µ, what would happen to t? In this 
situation, can you insist that this is coincidence? 
Therefore, the chance of rejecting the null 
hypothesis becomes higher; 

• If your mean is almost the same as µ, what would 
happen to t? In this case, can you make a big deal 
out of very small difference? Therefore, the chance 
of rejecting the null hypothesis becomes smaller.



Two types of errors in statistics

• Type 1: Even though null hypothesis is true, you are 
trying to reject that because you think the difference 
is big enough! Your guess entails type 1 error.

• Type 2: Even though null hypothesis is not right, 
you can’t reject (not “accept”, exactly saying) the 
hypothesis because you think the difference is not 
that big! Your estimation entails type 2 error.



• You already heard about “α”. This is none other 
than type 1 error.

• Recall what you learned at the last class. 95% 
confidence level means α is 0.05, which means 
there might be 5% error in your estimation of the 
mean (or proportion) of population.

• Even though the null hypothesis is true, that is, 
there is no big difference, the chance of making a 
mountain out of molehill is 5%!

• What if α=0.00? What does this mean?



Confidence interval, again

• You are dealing with t distribution. The shape of this 
distribution is different for different degree of 
freedom. Again, DF is n-1.

• N is 21. Your estimation falls somewhere around 
the population mean, but that might be smaller or 
bigger. (That is, two-tailed test) What is your 
confidence interval at the confidence level of 95%?



Critical (or Reject) Region

• Critical region means that your test statistics t falls in that 
region, you have to reject the null hypothesis because you 
can’t get away with such a big difference!

• H0: Xbar=µ. What is H1? (Two-tailed test). Your sample 
mean is 10, but your population mean is 15. N is 21. 
SE=2.5. 

• What is the critical region, then? Do you have to reject the 
null hypothesis, or not?

• You might as well look at P-value in the output. The smaller 
that value, the higher the chance of rejecting H0.





One-tailed Test

• You already learned about two-tailed test, but 
sometimes you are curious about the direction of 
difference.

• If you are doing two-tailed test, you are not interested in 
the direction of difference. You are just wondering 
whether there is significant difference. If you are doing 
one-tailed test, you are more interested in, for example, 
whether your sample mean (or proportion) is bigger 
than the mean (or proportion) of population.



Why should we care about
one or two tail?

• H0: Xbar=µ. What is H1? Your sample mean is 10, 
but your population mean is 15. N is 21. SE=2.5. 
This was two-tailed test.

• What should H0 look like if your research 
hypothesis is that your sample mean is smaller than 
population mean?

• The highly negative your test statistic t, the chance 
of rejecting H0 becomes…

• What is the critical region?
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