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Lesson 5: Missing Data

One of the most common problems when performing data analysis is that there may be
data missing from your data set. This problem can impact your analysis conclusions, so
you need to understand the impact of missing data on your analysis based upon the
reason that the data is missing. How do you handle situations where data are missing?
You have several options, and your response will vary based upon the circumstances of
your data set and require some subject matter expertise. You may be able to figure out
the missing values based upon analysis of other available data. You might be able to
interpolate missing values based upon other observations or you might be able to
simply ignore the missing data.

Although missing data is never a great thing, it is preferred that there is no reason or
pattern in the missing data. This is sometimes referred to as "missing at random," or
MAR. If you look at the table on the right, you see that you have missing data. Compare
the table on the right with the non-missing data on the left. See if you believe this is
MAR:
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44 118 44 118
46 93 46 93
48 141 48 141
51 104 51 104
51 116 51 116
54 97 54 97

Tables comparing complete data versus incomplete data

As you look at this and compare it to the table on the left, you might notice a troubling
pattern: The missing 1Q scores belong to anyone under 40 years of age. You are missing
your younger subjects. If you were to analyze the data on the right, your results could
potentially be biased toward older subjects. This missing pattern would not be
considered MAR, and you should be more motivated to investigate and potentially fix
this.

There are many ways to find out how much missing data you have in a data frame.

Missing data itself can look different depending on your data set. Here you will see two
examples, NA values in R and NaN values in Python. In addition to these, you can have
NULL values, and in some data sets, you might see blank spaces, " ," "-," "_," or at times
a 0 value might indicate missing data. If your data set comes with a data dictionary for
the values in the columns, be sure to read that carefully as you are exploring the data.
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it R Example

fiBuild an example dataframe
f <- data.frame(coll = c(1:4, NA, NA, NA),
col?2 = c(1:6,NA),
ol3 =c(NA, 3.2, 5.7, 11.8 , NA, NA, NA),
of'AALB,CUNA, A NA),
cols = ¢(2, 2, 2, NA, 3, 3,NA))

i Find where we have NAs in our dataframe

fiFinding the number of NAs in a single column

sum(is.na{dfScoll))

i Find the rows that have an NA

hich{is.na(dfScol1))

giFind how many NA's are in each column

colSums(is.na(df))

fCalculate the number of NAs in a Row

pply(df, 1, function(x) sum{is.na(x)))

it R Quput

{5 Ll

> is.na(df) ‘Tr’m['nm v

https://cgp-oex.wgu.edu/courses/course-v1:WGUx+OEX0026+v02/courseware/1f468770545f494fa657b4dc0ed3762f/f8572a9b3754417b85680e23b...  3/10



10/5/22, 12:35 PM Lesson 5: Missing Data | Lesson 5: Missing Data | D206 Courseware | WGU-CGP-OEX

Data Cleaning

Section 3: Missing Data, Outlier Detection, and Principal Component v
Analysis (PCA)

LESSON 5: MISSING DATA

oll col2 col3 cold cols

1]1001325

Find missing data using R

Download the above R code and output (opens new tab)
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example, for Col 1). The which command gives you the location of the missing values.
The colSums command can give you totals for all the data variables. At times, you might
want to see which row has the most missing values. You can use the apply function for
this, as shown above. In this example, you see that the last row has five missing values
(which you can verify by looking at the original data).

Now it is time to address the different issues. First, you want to delete the final row of
your data frame. There is clearly something wrong when all of the columns are NA. You
should not want to replace the entire row with imputed values in this case. In the code
below, create a new container of data called df2 (this name was chosen for this
exercise; you could have chosen something else). In the code, remove the seventh row
by using -7 in brackets. In R, rows are presented first, then columns after a comma. In

this example, you do not want to do anything with the columns, so you will notice there
is no value after the column.

fEnHH

# Dealing with NAs

Rt

df2 =- dff-7, ]

# This removes the 7" row of the data set

Using the R language to remove rows from a data set.

{5 Ll

#DLA ~
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these. In this example, there is no reason one method was picked over the other except
for column 4 (since that is categorical). The choices made in the example are mostly to

illustrate options. (Note: to calculate the mode, create a "function" in R because there is
no built-in option to do it.)

df25coll <- replace(dfScoll, is.na{dfScol1), median(dfscoll, na.rm=TRUE))

df25col3 <- replace(dfScol3, is.na(df5col3), mean(dfScol3, na.rm=TRUE))
#Create a mode function

mode_funct <- function(x) {
col_tbl <- tahle(x)
names(col_tbl)[which{col_tbl==max({col_tbl)}]

}

df25col4 <- replace(df5cold, is.na(dfScol4), mode_funct{dfscol4))

df25cols <- replace(dfScols, is.na(dfScol5), as.numericimode_funct{dfScols)))

Replacing missing data

Download the R code and output (opens new tab)
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3 3 3 5.7 B 2 3 3.0 3 5.7 B 2
4 4 4 11.8 C 4 4.0 4 11.8 C 2
5 5 3 5 25 5 6.9 A 3
& b A 3 6 2.5 5] 6.9 A 3
7 7 25 6.9 A 2

Table comparison depicting replacement of missing data

You can see for column 3, all the NAs are now replaced with 6.9. For column 4, the
missing data are replaced with the value that occurs the most: A. For illustration
purposes, column 2 was not modified.

As you can see, R has built-in functions to handle the median and mean, but there is
not a base function to find the mode. This code will accomplish this in this case, but
there are two points to keep in mind.

1. This code returns a string that is good for column 4, but for column 5 you need
to change the data type with the as.numeric function.

2. This function will return multiple modes if they exist in the column, and it throws
an error for the replace command if it occurs.

Below is how you would approach this using Python

1 import numpy as np

import pandas as pd

{5 Ll
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diype:. Lalod

In |S)]: #Fiswl the mumber oFf Nol< in each row

of . ispull() . sum{axis=1)

u @ 1
| a
b 4 8
3 |
4 3
5 2
& s
diype: intés

In | Do e ow Of Lhe data frowe
gt af.arop((6])
prinl{df
coll coll coll cold c<olS
@ 1.8 1.&¢ MNaw a4 2.8
1 2.4 2.8 3.2 A 2.8
2 3.8 3.0 Se? B 2.8
I 4.8 4.9 11.8 C Hak
4 HaN 5.8 HaM MaN 1.8
S HNaN G.@ NN A 3.8
In -1.' & Replace (he NoMs [n coll with [he sedion

df [ "coll’ |.flllna(e®|"coll” |.median(), Inplace = True)

In |8): | & Reploce O[he MoMs [n cold with (he neom
gt "cold” |.filllna(ds| "coll” |.mean( ), inplace = True)

In "_ N Réeplaoce The NN [n cols wilh B sode
df| "cnl5" | Flllnafaf] "colS” |.mdel ), Enplace True)

in [18 & Creale o Ffunction (o Find the most freguent string
mostl_common_sir max{list (] "cold™]), key=list(d¥[ colad”]).count)

In |11} df| "cold” | . flllna(mosil comson slre, inplace = Troe)

In I;l* E nt [ df
coll cdoll colld cold colS
;) 1.8 1.8 6.9 & 2.8
1 Z.8 2.8 3.2 A 2.8
2 i.e 3.p 5.7 B 2.8
3 &.8 4.¢ 11.E C MaN 1 sl
4 2.5 5.0 6.9 A 3e =DLA ~
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here is how Python's numbering differs from R. In Python, the first value has an index of
0, and in Ritis indexed as 1. Also, you will find that Python usually treats sequences as
not including the last number. Below is a quick example of the difference in syntax.

In [1]: numbers = list([1,2,3,4,5,6,7,8])

In [2]: numbers|[©:3]

out[2]: [1, 2, 3]

Python code

# R Example

numbers = c{1:8)

numbers[1:3]

# Output

= numbers[1:3]

[1]123

R code
{5 Ll
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