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EXAM QUESTIONS

Answer the following questions.

a. (4 pts) Explain the term ‘Datum’ with your own words.

b. (6 pts) Data analytics is the science to analyse data to extract useful

from them. This process can also include data collection, organisation, , transformation,

modelling and interpretation.

c. (10pts) are examples of the concept that will be characterised. , also

called attributes, are characteristics of the instances. A/an is a systematic procedure

that allows us to achieve an intended goal. A/an is a step-by-step set of instructions

easily understandable by humans. A/an in data analytics is a generalisation obtained

from data that can be used afterwords to generate predictions for new given instances.

d. (10 pts) Explain the KDD process by listing the main steps.
6.

7.
8.
9.

e. (10 pts) The pseudocode of calculating the standard deviation (SD) is as follows:
Step 1. Find the mean,
Step 2. Subtract the mean from each score,
Step 3. Square each deviation,
Step 4. Add the squared deviations,
Step 5. Divide the sum by the number of scores,




Step 6. Take the square root of the result from Step 5.
According to the above instructions, calculate the SD of 5, 5,9, 9,9, 10, 5, 10, 8, and 10.

2.  Write down the necessary R codes for the following questions.

USArrests {datasets} R Documentation

Violent Crime Rates by US State

+ Description: This data set contains statistics, in arrests per 100,000 residents for assault, murder, and rape in each |
: of the 50 US states in 1973. Also given is the percent of the population living in urban areas. '

Usage: USArrests

' Format: A data frame with 50 observations on 4 variables.

[,1] Murder numeric Murder arrests (per 100,000)
[,2] Assault numeric Assault arrests (per 100,000)
[,3] UrbanPop numeric Percent urban population
[,4] Rape numeric Rape arrests (per 100,000)

______________________________________________________________________________________________________________________________________

a. (5 pts) Install datasets package on RStudio and load the USArrests data set into the workspace.

b. (5 pts) Install tidyverse package on RStudio and obtain the below on the console of RStudio by using
the USArrests data set.

+ Rows: 50

i Columns: 4

$ Murder <dbl>13.2,10.0, 8.1, 8.8,9.0,7.9,3.3,59,154,17.4,5.3,2.6,104, ...

1§ Assault  <int> 236, 263, 294, 190, 276, 204, 110, 238, 335, 211, 46, 120, 249, 113, ...
1 $ UrbanPop <int> 58, 48, 80, 50, 91, 78, 77, 72, 80, 60, 83, 54, 83, 65, 57, 66, 52, 6...

. $ Rape <dbl>21.2,44.5,31.0,19.5,40.6, 38.7, 11.1, 15.8, 31.9, 25.8, 20.2, 14. ...

c. (5 pts) Obtain the below on the console of RStudio by using the USArrests data set.

Murder Assault UrbanPop Rape
Min. :0.800 Min. :45.0 Min. :32.00 Min. :7.30
v 1st Qu.: 4.075  1stQu.:109.0 1st Qu.:54.50  1st Qu.:15.07
i Median : 7.250 Median :159.0 Median :66.00 Median :20.10
Mean :7.788 Mean :170.8 Mean :65.54 Mean :21.23
b 3rd Qu.:11.250 3rd Qu.:249.0  3rd Qu.:77.75  3rd Qu.:26.18
¢ Max. :17.400 Max. :337.0 Max. :91.00 Max. :46.00




d. (5 pts) Create a new data set named as dF from the USArrests data set in an order that has UrbanPop
column first; then Murder, Rape, and Assault columns respectively.

e. (10 pts) If someone would like to live in a state such that it has an urban population over 75 and murder,
rape, and assault numbers must be under the average. Use dF data set to reach the below.

______________________________________________________________________________________________________________________________________

UrbanPop Murder Rape Assault

New Jersey 89 7.4 18.8 159
i Massachusetts 85 44 163 149
i Hawaii 83 53 202 46
. Connecticut 77 33 111 110

f. (15 pts) Reform the dF data set by creating a new column by using the following formula
Rape Assault> 2

2 10

Index = (UrbanPop — Murder —

and make necessary manipulations to reach the below.

--------------------------------------------------------------------------------------------------------------------------------------

| UrbanPop Murder Rape Assault Index
i Hawaii 83 53 202 46 126.0

: Rhode Island 87 3.4 83 174  124.1
| Massachusetts 85 44 163 149 115.1
i Connecticut 77 33 11.1 110 114.3
. New Jersey 89 74 188 159 1026

g. (15 pts) Plot the below graph by using dF data set.
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