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Remember that I do all this work to come up with conclusions about the population from 

the results of my sample. Because in real life I can’t collect data from every person in the 

population of interest. 

 

Population Parameter 

▪ A descriptive measure computed from the data of the population.  

▪ For example, when I record the body weight of everyone in the population of 

Jordan (say 10 million).Then, I calculate the population mean (μ), the population 

standard deviation (σ) and the variance (σ^2), which are considered as 

population parameter. 

▪ If you want to determine the population parameters, you have to take a census of 

the entire population. Taking a census is very costly.  

▪ Since the population is not actually observed, the parameters are considered 

unknown constants.  

 

Sample Statistics 

• A descriptive measure computed from the data of the sample.  

• For example, if I choose a sample contains 1000 people, according to one of the 

sampling methods, and record the body weight of each person in my sample, so I 

can calculate the sample mean (x̄), the standard deviation (s) and the variance 

(s^2) which are considered as sample statistics. 

• They are used to estimate (predict) the population parameters, but we can’t be 

100% confident in our estimation. 

• 95% of confidence in our prediction about population parameter is acceptable in 

researches. 

__________________________________________________________________ 

NOTES FROM SLIDES  

Research Hypothesis  

➢ A tentative prediction or explanation of the relationship between two or more 

variables. 

➢ It’s a translation of research question into a precise prediction of the expected 

outcomes. 

➢ In some way it’s a proposal for solution/s. 
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➢ In qualitative research, there is NO hypothesis. 

➢ Must always involve at least two variables, suggest a predicted relationship 

between the independent variable and the dependent variable, and contain 

terms that indicate a relationship (e.g., more than, different from, associated 

with). 

 Hypotheses Criteria  

➢ Written in a declarative form and in present tense. 

➢ Contains the population, variables, problem statement or purpose statement. 

➢ Be Empirically testable. 

________________________________________________________________ 

Now let’s have a real example : 

1- My research question: is there a statistically significant difference in the quality of 
life score between Syrian refugees and Jordanian citizens? 
 

2- Our prediction must be written in an official manner as follows: 
a) H1 (The alternative hypothesis): the researcher expectation (there is a difference). 

➔ μ quality of life among Syrian refugees ≠ μ quality of life among Jordanian 

citizens. 

b) H0 (The null hypothesis): the opposite expectation (there is no difference).  

➔ μ among Syrian refugees = μ among Jordanian citizens. 

By the end of the research we will be able to reject one of them and accept the other 

one. 

_______________________________________________________________________ 

NOTES FROM SLIDES 

 A hypothesis is made about the value of a parameter, but the only facts available to 

estimate the true parameter are those provided by the sample.  If the statistic differs 

(and of course it will) from the hypothesis stated about the parameter, a decision 

must be made as to whether or not this difference is significant.  If it is, the 

hypothesis is rejected.  If not, it cannot be rejected. 

 

 H0: The null hypothesis: contains the hypothesized parameter value which will be 

compared with the sample value.  
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 H1:  The alternative hypothesis: which will be “accepted” only if H0 is rejected. The 

researcher hopes to prove the alternative hypothesis.  

 

 Technically speaking, we never accept H0. What we actually say is that we do not 

have the evidence to reject it. 

________________________________________________________________ 

 

3- After collecting data from our samples we need to do a descriptive statistics, 
then do inferential statistics (many tests are available). 

The type of dependent and independent variables determines what type of inferential 

statistics we need to use. 

For example if your dependent variable is Continuous variable, you can use T-test or 

one-way nova . 

 By the end of our statistics we will come up with p value, which indicates if there is a 

statistically significant relationship if it’s below a certain level (which is usually 0.05). 

 

4- You will conclude with a true or false decision: 
 

• The true decision: 

Reject H0 when it’s false. (To say that there is a difference in quality of life score 

between Syrian refugees and Jordanian citizens which is in fact true) 

Don’t reject H0 when you don’t have the evidence to reject it. (To say that there is 

no difference in quality of life score between Syrian refugees and Jordanian 

citizens which is in fact true) 

 

• The false decision:  

Reject H0 when it’s in fact true (type I error). (To say that there is a difference in 

quality of life score between Syrian refugees and Jordanian citizens which is in 

fact false) 

Don’t reject H0 when it’s in fact false (type II error). (To say that there is no 

difference in quality of life score between Syrian refugees and Jordanian citizens 

which is in fact false) 

So two types of errors may occur:   

1) Type I error is called α error. ➔ Alpha is the chance of committing type I error. 
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o Usually, the acceptable value of α is < or = 5%. 

o If p value > alpha ➔ don’t reject null hypothesis . 

o If p value < alpha ➔ reject null hypothesis ☺. 

 

2) Type II error is called β error. ➔ Beta is the chance of committing type II error. 

o Usually, the acceptable value of β is < or = 20%. 

o Beta is used to decide the sample size that I should use for my research. 

But why errors??? 

Simply because we are imperfect. Errors in the decision can be due to error in collecting 

data, sampling, calculations, or inferential statistics type. 

 From slides: 

 There is a tradeoff between the alpha land beta errors. We cannot simply reduce 

both types of error. As one goes down, the other rises.  

 As we lower the alpha error, the β error goes up: reducing the error of rejecting H0 

(the error of rejection) increases the error of “Accepting” H0 when it is false (the 

error of acceptance). 

 Example: Quality Control. 

a. A company purchases chips for its smart phones, in batches of 50,000. The company 

is willing to live with a few defects per 50,000 chips. How many defects?  

b. If the firm randomly samples 100 chips from each batch of 50,000 and rejects the 

entire shipment if there are ANY defects, it may end up rejecting too many 

shipments (error of rejection). If the firm is too liberal in what it accepts and assumes 

everything is “sampling error,” it is likely to make the error of acceptance.  

c. This is why government and industry generally work with an alpha error of .05 

NOTES FROM SLIDES 

Steps of Hypothesis testing 

✓ Formulate H0 and H1.  

✓ Specify the level of significance (α) to be used. This level of significance tells you 

the probability of rejecting H0 when it is, in fact, true.  (Normally, significance 

level of 0.05 or 0.01 are used)  

✓ Select the test statistic:  e.g., Z, t, F, etc.  

✓ Establish the critical value or values of the test statistic needed to reject H0.  

DRAW A PICTURE! 
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✓ Determine the actual value (computed value) of the test statistic.  

✓ Make a decision: Reject H0 or Do Not Reject H0. 

Statistics 

It is a branch of applied mathematics that deals with collecting, organizing, & 

interpreting data using well-defined procedures in order to make decisions. 

Descriptive Statistics  

❖ Those statistics that summarize a sample of numerical data in terms of averages 

and other measures for the purpose of description, such as the mean and standard 

deviation.  

❖ Involves organizing, summarizing & displaying data to make them more 

understandable. 

❖ Opposed to inferential statistics, not concerned with the theory and methodology 

for drawing inferences that extend beyond the particular set of data examined, in 

other words from the sample to the entire population.  

❖ All that we care about are the summary measurements such as the average (mean).  

❖ This includes the presentation of data in the form of graphs, charts, and tables. 

 

Statistical Inference  

❖ The procedure used to reach a conclusion about a population based on the 

information derived from a sample that has been drawn from that population. 

❖ Inferential Statistics is Used to test hypotheses (prediction) about relationship 

between variables in the population.  

❖ reports the degree of confidence of the sample statistic that predicts the value of 

the population parameter 

 


