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Logical Conclusion and Sample Size

Scenario 1:
Supposed there are two presidential candidates, Jones and John. Sara discusses with her 15 friends to get their views about their preferred candidates. Ten (10) friends indicated they prefer Jones as their preferred candidates. Therefore, Sara concludes Jones will win the elections because she gets over 50% of the polled results.

Solutions: 

a). Based on what you now know about statistical inference, is Sara’s conclusion a logical conclusion? Why or why not? 
From a statistical inferential knowledge, Sara has made a deductive conclusion that is an illogical because of the profound sampling and non-sampling errors. After polling 15 friends, Sara observes that Jones, a presidential contestant, would win the coming presidential election with a majority 67% (10÷15*100%). However, her subsequent theory regarding the possible outcomes of the presidential election is faulty and illogical because the sapling procedure used to collect data is non-scientific. Therefore, pertinent sampling errors, which include failure to consider a reliable confidence interval and standard of error, result in fundamental differences involving the sample (15) and the population. It can be concluded that outcome that Jones will win the election with a majority 67% is illogical. 


Equally, Sara conclusion is illogical because it entails non-sampling errors. The gross mistakes during data collection and sample observation to influence the conclusion that Jones will win the presidential election with a majority 67% has adverse effects. Importantly, three non-sampling errors evident in the scenario include errors in data acquisition, non-response errors, and selection bias. Evidently, Sara fails to undertake a validity and reliability tests during data collection process, which result in illogical conclusion from her observation. Besides, the source of data is erroneous because it involves only a group of friends characterized by shared characteristics. For instance, environmental elements may advantage Jones if the candidate entails a shared similarity with the friend. 
b). How many friend samples Sara should have in order to draw the conclusion with 95% confidence interval? Why? 
Computing the sample size incorporating 95% confidence interval hinges on three parameters. The sample mean (point estimate), standard deviation (margin of error), and reliability factor (Z-value) are critical factors that influence the sample size with a confidence interval. The three can linked in a formula

π =Zᵃ/2* ð/√n------------------,i, 
Where π= point estimate
Za/2= reliability factor

ð = standard deviation error
n= sample size

Therefore, making ‘n’ the subject of the equation, we can determine the sample size as
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---------------------,ii,

Using a standard deviation of 5, margin of error 1, and reliability factor of 1.96, substituting the second equation yield an appropriate sample of 96 participants. 

Sample size = [(1.96*5)/ 1]^2
c). How would you explain your conclusion to Sara without using any statistical jargon? Why?
Sara should be advised to increase the number of participants polled for the possible presidential outcomes to 96 volunteers drawn from various sectors of voters. Her current sample size of 15 and the outcome that Jones wins the election with 67% votes are illogical conclusions because she fails to address the variations in the actual population of voters. Therefore, to formulate a reliable and logical conclusion about the presidential election, she should increase her sample size to higher number. Using the formula ⌈(Za2 *  ð)/π⌉^2, to determine an effective sample size, Sara will be 95% confident that the outcome of a poll represents the actual outcomes during the presidential election.  
