
Assignment III  Sample Answers 
 

For Q1 and Q2 which ask you to prepare frequency tables and Pareto charts, 

a sample answer for the Covid-16 related deaths by race is as the 

followings: 

 

Freqeuncy Table  Relative Freqeuncy Table 

Row Labels Frequencies  Row Labels 

Relative 

Frequencies 

Hispanic/Latino 54  Hispanic/Latino 33.75% 

Black/African_American 48  Black/African_American 30.00% 

White 44  White 27.50% 

Asian/Pacific_Islander 14  Asian/Pacific_Islander 8.75% 

Grand Total 160  Grand Total 100.00% 
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Pareto Chart for Relative Frequencies of Covid Death Cases by Race in NY



 

For Question Q3 a sample answer is as the following:  

a) 

Summary Statistics 

 

Covid 

Infection Rate Average Income 

Mean 1 25 
Median 2 24 
Min 3 23 
Max 4 22 
Range 5 21 

First Quartile 6 20 
Second Quartile 7 19 
Third Quartile 8 18 
Interquartile 9 17 
10th Percentile 10 16 

20th Percentile 11 15 

30th Percentile 12 14 
40th Percentile 13 13 
50th Percentile 14 12 
60th Percentile 15 11 
70th Percentile 16 10 

80th Percentile 17 9 
90th Percentile 18 8 
95th Percentile 19 7 
99th Percentile 20 6 
Variance 21 5 
Standard 

Deviation 22 4 
Coefficient 

Variation 23 3 
Skewness 24 2 
Kurtosis 25 1 

Covariance 26  
Correlation 

Coefficient 27  
 

b)  



 
c)  

 

 
 

Do the same for Income 

 

d)  

 

i. Mean: 

 𝒙 = ∑ 𝒙𝒊
𝒏
𝒊=𝟏 =

𝒙𝟏+𝒙𝟐+𝒙𝟑+⋯+𝒙𝒏

𝒏
  

 

Mean of Covid-19 Infection Rate 

𝐈𝐧𝐟𝐞𝐜𝐭𝐢𝐨𝐧 𝐑𝐚𝐭𝐞̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ =
𝑥1+𝑥2+𝑥3+⋯+𝑥𝑛

𝑛
=

1000

500
= 2  

Mean of Income 

𝐈𝐧𝐜𝐨𝐦𝐞̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ =
𝑥1 + 𝑥2 + 𝑥3 + ⋯ + 𝑥𝑛

𝑛
= ⋯. 

ii. Variance: 
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 𝒔𝟐 =
𝟏

𝒏−𝟏
∑ (𝒙𝒊 − 𝒙)𝟐𝒏

𝒊=𝟏 =
(𝒙𝟏−𝒙)𝟐+(𝒙𝟐−𝒙̅)𝟐+(𝒙𝟑−𝒙)𝟐+⋯+(𝒙𝒏−𝒙̅)𝟐

𝒏−𝟏
 

 

 

Variance of Covid-19 Infection Rate 

𝒔𝑪𝒐𝒗𝒊𝒅
𝟐 =

(𝑥1 − 𝑥̅)2 + (𝑥2 − 𝑥̅)2 + (𝑥3 − 𝑥̅)2 + ⋯ + (𝑥𝑛 − 𝑥̅)2

𝑛 − 1
=

1000

500
= 2 

 

Variance of Income 

𝒔𝒊𝒏𝒄𝒐𝒎𝒆
𝟐 =

(𝑥1 − 𝑥̅)2 + (𝑥2 − 𝑥̅)2 + (𝑥3 − 𝑥̅)2 + ⋯ + (𝑥𝑛 − 𝑥̅)2

𝑛 − 1
= ⋯ 

iii. Standard Deviation: 

 𝒔 =  √𝑽𝒂𝒓𝒊𝒂𝒏𝒄𝒆 = √𝒔𝟐 

 

Standard Deviation of Covid-19 Infection Rate 

𝒔𝑪𝒐𝒗𝒊𝒅 = √𝑠𝐶𝑜𝑣𝑖𝑑
2 = √2 

 

Standard Deviation of Income 

𝑠𝐼𝑛𝑐𝑜𝑚𝑒 = √𝑠𝐼𝑛𝑐𝑜𝑚𝑒
2 = ⋯ 

iv. Coefficient of Variation: 

 𝑪𝑽 =  
𝒔

𝒙
 

 

Coefficient of Variation of Covid-19 Infection Rate 

𝑪𝑽𝑪𝒐𝒗𝒊𝒅 =  
𝑠𝐶𝑜𝑣𝑖𝑑

Infection Rate̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
=

√2

2 
= 0.70 

 

Coefficient of Variation of Income 



𝑪𝑽𝑰𝒏𝒄𝒐𝒎𝒆 =  
𝑠𝐼𝑛𝑐𝑜𝑚𝑒

Income ̅̅ ̅̅ ̅̅ ̅̅ ̅̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = ⋯ 

 

v. Skewness: 

 𝑺 =  
∑ (𝒙𝒊−𝒙̅)𝟑𝒏

𝒊=𝟏
𝒏

𝒔𝟑 =
(𝒙𝟏−𝒙̅)𝟑+(𝒙𝟐−𝒙̅)𝟑+(𝒙𝟑−𝒙̅)𝟑+⋯+(𝒙𝒏−𝒙̅)𝟑

𝒏

𝒔𝟑  

 

Skewness of Covid-19 Infection Rate 

𝑺𝑪𝒐𝒗𝒊𝒅 =

(𝑥1 − 𝑥̅)3 + (𝑥2 − 𝑥̅)3 + (𝑥3 − 𝑥̅)3 + ⋯ + (𝑥𝑛 − 𝑥̅)3

𝑛
𝑠3

=

1000
177

√2
3 = 1.99 

 

Skewness of Income 

𝑺𝑰𝒏𝒄𝒐𝒎𝒆 =

(𝑥1 − 𝑥̅)3 + (𝑥2 − 𝑥̅)3 + (𝑥3 − 𝑥̅)3 + ⋯ + (𝑥𝑛 − 𝑥̅)3

𝑛
𝑠3

= ⋯ 

 

 

vi. Kurtosis: 

 𝑲 =  
∑ (𝒙𝒊−𝒙̅)𝟒𝒏

𝒊=𝟏
𝒏

𝒔𝟒 ==
(𝒙𝟏−𝒙̅)𝟒+(𝒙𝟐−𝒙̅)𝟒+(𝒙𝟑−𝒙̅)𝟒+⋯+(𝒙𝒏−𝒙̅)𝟒

𝒏

𝒔𝟒  

 

Kurtosis of Covid-19 Infection Rate 

𝑲𝑪𝒐𝒗𝒊𝒅 =

(𝑥1 − 𝑥̅)4 + (𝑥2 − 𝑥̅)4 + (𝑥3 − 𝑥̅)4 + ⋯ + (𝑥𝑛 − 𝑥̅)4

𝑛
𝑠4

=

1000
177

√2
4 = 1.41 

 

 

Kurtosis of Income 

𝑲𝑰𝒏𝒄𝒐𝒎𝒆 =
(𝑥1−𝑥̅)4+(𝑥2−𝑥̅)4+(𝑥3−𝑥̅)4+⋯+(𝑥𝑛−𝑥̅)4

𝑛

𝑠4 =… 



 

vii. Correlation Coefficients: 

 𝑟 =  
𝑠𝑥𝑦

𝑠𝑥𝑠𝑦
=

1

𝑛−1
∑ (𝑥𝑖−𝑥̅)(𝑦𝑖−𝑦̅)𝑛

𝑖=1

𝑠𝑥𝑠𝑦
=

(𝑥1−𝑥̅)(𝑦1−𝑦̅)+(𝑥2−𝑥̅)(𝑦2−𝑦̅)+(𝑥3−𝑥̅)(𝑦3−𝑦̅)+⋯+(𝑥𝑛−𝑥̅)(𝑦𝑛−𝑦̅)

𝑛−1

𝑠𝑥𝑠𝑦
  

 

Correlation Coefficients between Covid-19 Infection Rate and Average 

Income 

 

𝒓 =
−5883886.25

176

50688.22
= −0.6595 ≈ −65.95%  

 

e) The neighborhoods that are creating these extreme values in 

Average Income are: 

Zipcode Neighborhood Borough 

1 A X (Average Income: $......) 

2 B Y (Average Income: $......) 

3 C Z (Average Income: $......) 

The neighborhoods that are creating these extreme values in the 

infection rate: 

Zipcode Neighborhood Borough 

1 A X (Covid Infection rate: ......%) 

2 B Y (Covid Infection rate: ......%) 

3 C Z (Covid Infection rate: ......%) 

 

  


