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Question

We have simple random sample Sample1: 𝑋!,…,𝑋" of number of
active cases of COVID-19 infections, and random sample 𝑌!,…,𝑌" of
vaccinations completed on the same day during the October 2021
and Sample2: 𝑋! ,…,𝑋" of number of active cases of COVID-19
infections, and random sample 𝑌!,…,𝑌" of vaccinations completed on
the same day during the November 2021. Denote the population
mean of active cases in one sample by 𝜇#, and the population mean
of active cases in 2nd sample by 𝜇$ . Denote the corresponding
standard deviations by σ# and σ$ . These population means and
standard deviations are unknown. The sample sizes are n.



STEP 1:DENOTING THE MEANS AND STANDARD DEVIATIONS 
OF THE TWO SAMPLES

𝜇! = 745.714

𝜇" = 2280.071

Active Cases Vaccinations Active Cases Vaccination
1303 632,896       2185 482,863     
1203 633,464       2192 492,817     
1085 640,721       2233 501,834     
870 643,231       2321 504,342     
803 649,166       2335 512,357     
753 654,487       2342 519,567     
729 661,216       2192 492,817     
702 668,251       2225 539,811     
627 673,578       2226 547,214     
526 684,698       2311 552,265     
480 692,315       2284 563,695     
494 699,622       2263 564,543     
444 707,278       2501 572,565     
421 715,979       2311 552,265     

November 2021
Sample 1

October 2021
Sample 2
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Find mean using formula:

Find standard deviation using formula:

σ! = 284.005

σ" = 84.253

𝑛! = 14

𝑛" = 14
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𝐻! : 𝜇" - 𝜇# ≥ 0 𝐻$ : 𝜇" - 𝜇# ≤ 0 



STEP 2:DETERMINE THE DEGREE OF FREEDOM

Assume both samples follow the normal distribution. Has an approximate Student’s t 
distribution with v degree of freedom,

Using the means and standard deviations obtained in the previous step,
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v = 15.27
v ≈ 15



STEP 3:CALCULATE THE T-TEST STATISTICS

The 𝐻! was taken as 𝜇" - 𝜇# = 0. The t-test statistics is then calculated, 
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=
745.714 − 2280.071 − 0

284.005%
14 + 84.253

%
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= -19.38



STEP 4: DETERMINE ITS P VALUE

With 15 degree of freedom and t-value of -19.38, from the 

t table on the figure, P value is not able to be identified.   

From the highlighted area, t-value of -19.38 is too large 

and not determined on the table.



CONCLUSION

The null hypotheses can neither be rejected or accepted due to the high value of t-test statistic

The is possibly due the large difference between the two samples. 

Hence, it cannot be concluded whether that vaccination rate improved the COVID-10 infection in the 
country or not.  


