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1. Introduction
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1. Introduction lVfAs

Graph Design

micromapST

A Bar Plot with

A Complicated Line Plot Geographic Information
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2. Redesign 1

* Redesign for a Complicated Line Plot




2. Redesign 1: Introduction

Annual Percentage Gains for 12 funds
in the Vanguard Group from 1991 to 2005
(Price, 2006)




2. Redesign 1: Redesign Goals

Enable Accurate Comparisons

Can easily observe the trends of
percent gains for each fund

Can easily compare the percent
gains information for any two

funds

Simplify Appearance

concisely

Goals

Interpretation

Engage the Reader




2. Redesign 1: Redesign Process

== ——————

Data Preparation

Transform
the Schema

> str(gain_annual)

'data.frame': 15 obs. of 13 variables:

$ class: Factor w/ 16 levels "1991","1992",..: 12345678910 ...
$ emg num 59.9 11.4 74.8 -7.3 -5.2 6 -11.6 -25.3 66.4 -30.6 ...

$ sg num 51.2 7.8 13.4 -2.4 31 11.3 12.9 1.2 43.1 -22.4 ...

$ mg num 47 8.7 11.2 -2.2 34 17.5 22.5 17.9 51.3 -11.7

$hy :num 46.2 15.7 17.1 -1 19.2 11.4 12.8 1.9 2.4 -5.9

$sv :num 41.7 29.1 23.8 -1.5 25.7 21.4 31.8 -6.5 -1.5 22.8

$1g num 38.4 5.1 1.7 3.1 38.1 24 36.5 42.2 28.2 -22.1 .

$ mv num 37.9 21.7 15.6 -2.1 34.9 20.3 34.4 5.1 -0.1 19.2

$ v num 22.6 10.5 18.6 -0.6 37 22 30 14.7 12.7 6.1 ...

$ ig num 16 7.4 9.7 -2.9 18.5 3.6 9.7 8.7 -0.8 11.6

$ intl : num 12.1 -12.2 32.6 7.8 11.2 6 1.8 20 27 -14.2

$ tbill: num 5.7 3.6 3.1 4.2 5.7 5.35.25.14.76 ...

$cpi :num 3.12.92.72.72.53.31.71.62.73.4

> str(gain_annual2)

'data.frame': 180 obs. of 4 variables:

$ class: Factor w/ 16 levels "1991","1992",..: 12345678910 ...
$ Funds: chr "emg" "emg" "emg" "emg" ...

$ gain : num 59.9 11.4 74.8 -7.3 -5.2 6 -11.6 -25.3 66.4 -30.6 ...

$ group: chr "Groupl" "Groupl" "Groupl" "Groupl" ...

Annual Percentage Gainfor

1 The Vanguarg Grou fom

Percentage Gain

[ B o

. 1

Group Separation ]

1

|

1

. |

1

Pattern Assign !

. 1

Observation = Groups i

standard deviation :

The Observation for the Pattern of StatiStiC 1
Annual Percentage Gains for the 12 Funds 1
cpi emg hy ig intl Ig Iv mg mv sg sv toill I

- > (groupl <- std$funds[1:3]) :
[1] "emgll legll "mgl’ I

] > (group2 <- std$funds[4:6]) 1
[1] “19" llint'l." ||SV" :

> (group3 <- std$funds[7:97]) I

25- [1] "1V" "mV" "hy" I
> (group4 <- std$funds[10:12]) :

o \/\,\/ [1] ||ig" "tbi'llll "Cpi" I
1

|

1

|

N N N S N S N S N A N S N S I SN S I SO SN 1
RS q/QD RS WBQ @cséarﬁe S Q,QQ S W/QQ & WQQ S S WQQ KRS q/@ &5 WQQ & q/@ R (LQB I
Years I

e - 4

| - .| Design the Plot i'““““““““““““i
| . i Filter the Data |
e T, <




2. Redesign 1: Results and Analysis

Annual Percentage Gain for 12 Funds
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3. Redesign 2

 Redesign for a Bar Plot with Geographic Information



3. Redesign 2: Introduction

Total number of murders in the United States in 2018, by state

Total number of murders in the United States in 2018
(Statista, 2019)
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3. Redesign 2: Redesign Goals Mas

Goals:

Enable Accurate Comparisons Complete the Information

* Ease the readers to focus on some

areas

Interpretation Attract the Reader

* Maps and Colors




3. Redesign 2: Redesign Process

@ — — @studio

Website Data Source Tools

o wp Levey o

Console  Terminal

D:/George Mason University/Semester 2/Applied Statistics and Visualization for Analytics/midterm project/
> str(numberof¥urdersInTheusIin2017t020188ystate)
'data.frame': 52 obs. of 7 variables:

$ i..state : chr “Connecticut" "Maine" "Massachusetts" "New Hampshire" ...
§ total.murder. 2017 ©chr "105" 23" "172" "13" ...

§ total.murder. 2018 o chr "83" "24" "136" "21" ...

§ percent. change. total.murder.2017.t0.2018: num -21 4.3 -20.9 61.5 -23.8 -41.2 -11.7 2.2 5.7 -10.1 ...

§ Murder. Rate. per.100.000..1n. 2017 tum 2.91.72.5122.73.62.8587.7...

§ Murder.Rate. per.100.000..1n.2018 cnum 2.31.821.51.51.63.22.96.16.9...

§ percent. change.murder.rate.2017.10.2018 : num -20.9 4.1 -21.4 60.7 -23.9 -41.3 -11.9 2.4 5.5 -9.8 ...

Data Preparation

L MicropmapST

o Endad Cundthe s

St iges

(7]
m
o
=
(7]
m

Z

UNIVERSITY

The Percent Change of Murder Rate per 100000
from 2017 to 2018

e urder Rt Por 100000 The Prcent Changs ot Fae
us poniton 02018
Soes o ¢

72018

CREC o | A

_Ball0a_0 |u_o_Bnaln o (8lam8|_ac_|a_I_Disna_s ..Ié;

BRI

T w a0
InPorcaiage

nNuter

Result



(7]
m
o
=
(7]
m

Z

3. Redesign 2: Results and Analysis

UNIVERSITY

Total number of murders in the United States in 2018, by state

The Percent Change of Murder Rate per 100000
from 2017 to 2018

The Murder Rate Per 100,000 The Percent Change Murder Rate
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4. Challenges




4. Challenges

* The selection of cases

* Hard to assign individual legend for each subgraph when we
use facet_grid() in {ggplot2} package.

Design the graph for each group

Call grid.arrange() in {gridExtra} package to combine them
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5. Conclusion




5. Conclusion

* Redesign two different types of bad graphs
* Plot graphs via {ggplot2} and {micromapST} packages
* Learn the principles for how to make nice graphs

* Understand the power of {tidyr} and {dplyr} packages for data
preparation
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