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Warm up

Take a minute to sketch out on your own:

How many ways can you represent....
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https://visual.ly/blog/45-ways-to-communicate-two-quantities/



https://visual.ly/blog/45-ways-to-communicate-two-quantities/

Good visualization allows you to:

Explore Analyze Communicate

Summarize information

See new relationships

Make comparisons

Easily communicate your findings

https://geocenter.github.io/StataTraining/part4/



https://geocenter.github.io/StataTraining/part4/

Visualizing data: rules of thumb

Think of your audience

What is the message you want to convey?
Keep it simple

Color blind friendly

Limited space in publications—> usually pie charts and bar graphs
take up less room when written as a sentence

Also, don’t use pie charts



Avoid: percentages that don't add up to 100

How Prison Works

Recidivism Rate of Prisoners
Released in 1994

VIOLENT
OFFENSES

PUBLICORDER
OFFENSES

Based on a study tracking

272,111 prisoners in 15 states

Source: U.S, Department of Justice Statistics
Reentry Trends In the United States

PRETERM BIRTH BY RACE & ETHNICITY

Non-Hispanic White
Il Hispanic

Il Non-Hispanic Black

Preterm defined as less than 37 weeks gestation.
Source: CDC, 2015

http://viz.wtf



http://viz.wtf/

Avoid: comparisons that don't make sense

7. Salaries

Salaries are also diverse.

300 -500 VS

million

300-500 million b
A

malaria cases PAID
worldwide every
year vs 90% in Africa

DIVERSITY IN TECH REPORT

Salaries

TheCooperReview.com

ENOUGH
10%

WOMEN
55%

http://viz.wtf



http://viz.wtf/

Avoid: sizes that don’t match percentages

NBC2 VIEWER VO

D ARE YOU ABOUT THE ZIKA VIRUS?
13%

&% 28 % 25% .

HOW CONCERNE

)
SOMEWHAT NOT VERY

_\

http://viz.wtf



http://viz.wtf/

Glaucoma of the shoulder? PMS of the shin?

http://viz.wtf



http://viz.wtf/

Graphs in
Stata

< Histogram
- Bar chart
- Box plot
- Dot plot

- Scatter plot
 Linear fit

- Layering graphs

- Combining graphs
- Saving

< Exporting

- Using putdocx for Word

- Figure options

Titles, captions,
notes

Axis titles and
legends

Colors
Region, margins

Line patterns and
width

Marker symbols and
size

Text size

Schemes
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ANATOMY OF A PLOT

annotation title ——— fitles
subtitle
sl
' ~ | plots contain many features marker label
y-axis — ®10 @l
L2 —— line
=
+—
y-axis title —— .23 marker
m|—l
|
>
y-axis labels - —— grid lines
y-line
<L : . - | . tick marks
0 20 40 60 80 100
Y-axis x-axis title
) T ey
legend Fitted values

11



Stata plot help files

help histogram
help graph bar
help box plot
help dot plot
help scatter

Let us show you some bar charts:

. Sysuse citytemp

. graph bar (mean) tempjuly tempjan, over(region)

bargap(-30)

legend( label(1l "July") label(2 "January") )

ytitle("Degrees Fahrenheit")

title("Average July and January temperatures")

subtitle("by regions of the United States")

note("Source: U.S. Census Bureau,
(click to run)

. sysuse citytemp, clear

u.s.

Dept.

of Commerce")

. graph hbar (mean) tempjan, over(division) over(region) nofill

ytitle("Degrees Fahrenheit")

title("Average January temperature")
subtitle("by region and division of the United States")

note("Source: U.S. Census Bureau, U.S.

(click to run)

. sysuse nlsw88, clear

Dept.

of Commerce")

. graph bar (mean) wage, over(smsa) over(married) over(collgrad)
title("Average Hourly Wage, 1988, Women Aged 34-46")
subtitle("by College Graduation, Marital Status,

and SMSA residence")
note("Source: 1988 data from NLS,
Bureau of Labor Statistics")
(click to run)

u.

S.

Dept.

of Labor,

12



Histogram

o histogram - Histograms for continuous and categorical variables o
S
m if/in Weights Density plots Add plots Y axis X axis Titles Legend Overall By
Data
Variable: © Data are continuous
[T : j 2
Data are discrete 2
>
2
Bins Y axis [
=
B ' Number of bins ° 2EE o
- Fraction 5
Width of bins .
Freguency Qo
- . o . » - Al
Lower limit of first bin Percent
Bar properties | Add height labels to bars
| Recalculate bin sizes when by() is specified o -

T T T T T
5,000 10,000 15,000 20,000 25,000
00 Submit Cancel m Volume (thousands)

Graphics > Histogram sysuse sp500
histogram volume, frequency
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Histogram syntax L

histogram varname

Options

, normal - overlay normal distribution

, kdensity - overlay smoothed estimate of distribution
, discrete - specify variable is dichotomous

, bin (#) - set number of bins

, frequency - draw using frequencies (default is density)

, by (varname) - histogram for every category of varname



Bar chart

m Categories iffin Weights Options Bars

Type of data

° Graph of summary statistics
Graph of frequencies within categories
Graph of percent of frequencies within categories
Graph actual data (asis)

Statistics to plot

Statistic
1 | Mean 2]

75 Mean +

Variables

Mean

H @0

Mean >

Mean >

Mean >

Mean T

@ N 2 o

Mean <

© 0 B

Graphics > Bar chart

graph bar - Bar charts

Y axis

Titles Legend Overall By

Orientation Household workers

© vertical
Horizontal

Farm laborers
Transport
Laborers
Operatives
Service

- Sales
- Craftsmen
Other

| Clerical/unskilled
| Farmers
Professional/technical

Managers/admin

Graphs by union worker

Submit Cancel “

sysuse nlsw88§,
graph hbar wage,

nonunion

union

Farmers

Farm laborers
Transport
Clerical/unskilled
Household workers
Laborers
Operatives

Service

Sales

Craftsmen
Managers/admin
Professional/technical
Other

o -

2

4

6

T T
8 10
mean of wage

o~
S
-
o
o0 -
—_
o

clear
over (occ,

sort (1)) by (union)
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Bar chart syntax %%

graph bar (stat) numeric var[s], [over (cat var)]

graph hbar (stat) numeric var|[s], [over (cat var]

Options
(stat) (mean median pl p2 ... p99
sum count percent min max)
, over (varname) - bar plot for each category of varname
, missing - include missing as category of varname
, stack - stack bars

16






Acupuncture trial dataset

Objective To determine the effects of acupuncture on headache
Design Randomized trial

Setting General practices in England and Wales

Participants patients with chronic headache, predominantly migraine



Practice

Create a histogram of baseline general health (health_bl)

Create a bar chart showing the mean of baseline general health for the
treatment vs. control groups



Box plot

[ NON®) graph box - Box plots
m Categories  iffin  Weights  Options Boxes Markers Y axis Titles  Legend Overall By | o
w =
-
Orientation .
© vertical o
(" Horizontal
- [0
S
@
Variables: 8 8 B
= =
|l v a
~] E
o
o
e}
Q
§ o
23 -
U) ~—
o
N =
-
Before After Before After
Male Female
Submit Cancel

Graphics > Box plot sysuse bplong
graph box bp, over (when) over (sex)
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Box plot

adjacent line

whiskers

box

whiskers

adjacent line

outside values

upper adjacent value

75th percentile (upper hinge)
median

25th percentile (lower hinge)

lower adjacent value

outside value
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Box plot syntax

graph box varname

graph hbox varname

options
, nooutsides

, over (varname)

, M1ssing

;;;;;

- draws vertical box plots. (y axis is
numerical, x axis is categorical)

- draws horizontal box plots

- don’t display outliers
- boxplot for each category of varname
- include missing as category of varname



Dot plot

O graph dot - Dot charts
Tumor volume, cu mm
m Categories iffin Weights Options Markers | Lines ¥ axis Titles Legend Overall By 8
e — S A
[ ]
Type of data T o0 :
© Graph of summary statistics hd () :
" Graph actual data (asis) S | hd a ® ® Py
o ([ ] [ (]
Statistics to plot L4 b Y ° bad
[ [ ° ® °
Statistic Variables - 8 | ° ® °
1 Mean E 3 000 ® o ° e )
~ 0 [
2: | Mean < v ® [ ] [ [ [ [
[ ] [ [ ([ ] [ [
13 Mean < v o i o b
e ™ o [ ([ ] [ [ ] [ ]
. O [ 000 [
4 Mean < v < o [ J
[ [ J [ ] [ ([ ] [
-~ ~ A [ [ ([ ] [ [ J
5 Mear e v co o o )
N [ [ [ [ : [ ®
El Mear < & Sl e o o H ® co
- < ° ° ° ° o0 )
7: | Mean 5 v & ° ° c3oco
» ([ ] [ J [ [
8 Mean $ v [ [ [ [ [ 3
[ o000 O [ ] [ ] [ [ 4
[ [ [ [ J [ <4
[ [ ([ ] [ [ [ ] [ ]
O [ ([ ]
T T T T T T T T T T
o0 Submit Cancel ﬁ girt gir2 g1r3 gi1rd gir5 gi1r6 gi1r7 gir8 g1r9 gi1r10

Graphics > Dot chart webuse dotgr
dotplot glrl-glrl0O, title("Tumor volume, cu mm")
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Dot plot syntax

dotplot wvarname

Options

, over (varname) — display dotplot for each value of groupvar
, center — center the dot for each column

, mean — place horizontal line at mean

, median — place horizontal line at median



Practice

Create a box plot for health bl comparing acupuncture to control group

Create a box plot for health_bl comparing males and females within the
acupuncture group and the control group

Create a dot plot comparing 1, 2, and {5



Scatter plot

[ ] twoway - Twoway graphs

@l ifin vaxis  Xaxis  Titles  Legend  Overall By

Plot definitions:

Edit
Disable
N iin
Choose a plot category and type
° Basic plots Basic plots: (select type)
Range plots Scatter
") Contour plots Line
(contour age chro _ Connected
Fit plots Area
) Immediate plots Bar
o 0 Advanced plots
plot to be substituted here
Y variable: X variable:
B | Sort on x variable
| Add a second y axis on right
Marker properties Marker weights

00

Cancel

Graphics > Twoway

life expectancy
50 55 60 65
1 1 1

45

40

T T
1900 1910

sysuse uslifeexp?
scatter le year,

T T
1920 1930
Year

connect (1)

T
1940
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Scatter plot syntax

scatter yvar xvar
Options

, connect (style) — connect points
, Jitter (#) — offset points so they don’t overlap




Linear fits

[piots TS

Plot definitions:
Plot 1

(contour age chroy

© 0

twoway - Twoway graphs

Y axis X axis Titles Legend

Edit

Disable

Choose a plot category and type
° Basic plots

" Range plots

" Contour plots

" Fit plots

" Immediate plots

") Advanced plots

Plot type: (line plot)

Y variaple: X variable:

| Add a second y axis on right

Line properties

00

Overall

8y

S i

Basic plots: (select type)
Scatter
Line

Connected

Area

Bar

Graphics > Twoway

| Sort on x variable

Submit

o [
<
o [
o |
@)
o |
[aV)
o -
o -
T T T
2000 3000 4000
Weight (Ibs.)
95% Cl — Fitted values

° Mileage (mpg)

sysuse auto, clear

twoway 1lfitci mpg weight, stdf ||
scatter mpg weight ||

, Xscale(log)

T
5000
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Linear fit syntax

twoway Ilfitci yvar xvar

lowess — lowess line plot

1fit — linear prediction plot

1fitci — linear prediction plot with Cls




Layering graphs

twoway

plotl varlist
options

plot 2 varlist
options

plot 3 wvarlist
options

general options

///
| | ///
///
| | ///
///
| | ///

| | after each plot
/1 after each line except last

30



Practice

Create a 2-way scatterplot of health bl as the independent variable (x-
axis) and basehs as the dependent variable (y-axis) with a lowess line

Add a linear fit line to the plot above



Combining graphs: graph combine

graph combine graphl graph2?2 graph3..

options

, altshrink - reduces size of text and markers

, cols (#) - number of columns

, rows (#) - number of rows

Need to use option , name ( ) with previously created graphs to be able

to use combine



Graph combine example

Credit to Chuck Huber of Stata

systolic blood pressure

250

n

o

o
1

-

o

o
1

100

50

Systolic Blood Pressure by Age and Sex

Females
I Males

[HWW

T
20

T
30

T
40

T
50
age in years

T
60

T
70

T
80

100

- 80

- 60

40

20

Proportion of males and females
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Saving, naming & exporting

, sSaving graphname, replace

-Save the graph as a Stata .gph file on disk

, nhame graphname

-graph is saved in memory instead of on disk. Need to clear

all, graph drop , Or quit Stata to clear from
memory

graph export graphname, as(extension?*)
-keep graph window open to export!

*extension options: .pdf, .jpg, .png, .tif, and many more
See “help graph export” for all the options



A note on sharing .gph files

Stata figures in the native format (.gph) include the data used to
create the figure

Be careful sharing .gph files if your data set has
restrictions/sensitive information

!
CAUTION




Figures using

putdocx




putdocx

Allows you to create a Word document in memory
Embed figures and tables directly from Stata
Can add (and format) text but syntax is clunky

More info:

https://www.stata.com/features/overview/create-word-documents/
https://www.stata.com/manuals/rptputdocxintro.pdf
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https://www.stata.com/features/overview/create-word-documents/
https://www.stata.com/manuals/rptputdocxintro.pdf

Export figures to word with putdocx

Create figure as usual

graph export , replace
putdocx clear

putdocx begin

putdocx paragraph, halign(center)
putdocx 1mage

putdocx save [, replace append]



Practice

Export a graphic as a png file

Put the image in a Word document using putdocx

39



Formatting graphics




Title, caption & note options

title options

title (xyz) - overall title
subtitle (xyz) - subtitle of title
caption (xyz) - explanation of plot

note (xyz) - add a note on the plot



Axis and legend options

Axis options

ytitle (xyz) - y axis title
xtitle (xyz) - X axis title
ttitle (xyz) - time axis title

| eqgend options

label (xyz) - custom label
legend (off) - turn legend off




Practice: Figure 1

< Run the code for ‘Figure 1’ Figure 1
3 : e g
8_L. [ ] o
0

# acu

No migraine Migraine
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Practice: Figure 1

Change the title to “Figure 1: Acupuncture treatments and headache score”
Add a note that says “Lecture 5 practice”

Change the y-axis to “Post-study headache score”

Change the x-axis to “Number of acupuncture treatments”

Run your commands for Figure 1 to see if they worked

44



Practice: Figure 1

Change the title to “Figure 1: Acupuncture treatments and headache score”

title (Figure 1: Acupuncture treatments and headache score)

Add a note that says “Lecture 5 practice”

note (Lecture 5 practice)

Change the y-axis to “Post-study headache score”
ytitle (Post-study headache score)

7

Change the x-axis to “Number of acupuncture treatments

xtitle (Number of acupuncture treatments)

45



Figure 1 : Acupuncture treatments and headache score

o
9 o {
W |
o ©
(&)
o : .
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- o
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@ o ® ® () ' 8] °
® ° p e ' 'y ' ®
o - s 8 > o o
| | | |
0 5 10 15
Number of acupuncture treatments
No migraine Migraine

Lecture 5 practice
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Text size options

, Slze(size)

28 Pt vhuge 10pt
8 pt.

20 pt. huge  (}
4 pt.
16 pt. vlarge .
14 pt.  large 1.3 pt.

12 pt. medlarge 1pt

11 pt. medium  1pt

medsmall
small

vsmall

tiny
half_tiny
third_tiny
quarter_tiny
minuscule
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Color options

.orange

sandb

.ebblue

R |
B oss s B oss
gs12 gs13 gs14
e
B ckoreen
gold oy
ltblue itbluishgray
B ricgreen [ mint
B orange_red [Jpink
Bsicnna stone

.edkblue eltblue ‘ i eltgreen

.gs1

bluishgray . brown

. dknavy

.green

ltkhaki

. navy

. dkorange

.cranberry

eggshell

yellow

.emidblue

cyan

olive_teal
sand

ebg

|erose

Marker color
mcolor (blue)

Marker label color
mlcolor (blue)

Line color
lcolor (blue)

Text color
color (blue)

Gridline color
glcolor (blue)

Axis label color
labcolor (blue)
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4

Line pattern options

, lpattern (pattern)

glpattern (pattern) -grid line pattern

solid

dash
longdash_dot
dot

longdash
dash_dot
shortdash
shortdash_dot
blank

49



’

Line width options

lwidth (width)

-thhick —— medthin

@» vvthick —— thin
em» Vvthick —— vthin
e thick —— wvthin
— medthick vvvthin
——  medium none

, glwidth (width) — Grid line width

50



Marker symbol options

, msymbol (symbol)

0 D AT WS
® O ®d At M s
(O Oh <>Dh /\ Th Sh
O oh & dh A th sh
+ + X X . P none |i




Marker size options

, msize(size)

‘ ehuge
|
@
O
@

vhuge

huge
vlarge

large

® medlarge
e medium

e medsmall

e small

- vsmall
tiny
vtiny
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Practice: Figure 1

Change the marker & line color to orange for the no migraine group
Change the marker & line color to green for the migraine group
Change the marker size to tiny (both no migraine and migraine group)

Jitter the points in the migraine group so they don'’t overlap

Change the marker symbol for the no migraine group to a diamond

Run your commands for Figure 1 to see if they worked
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Practice: Figure 1

Change the marker & line color to orange for the no migraine group
mcolor (orange)

lcolor (orange)

Change the marker & line color to green for the migraine group
mcolor (green)

lcolor (green)

Change the marker size to tiny (both no migraine and migraine group)

msize (tiny)

Jitter the points in the migraine group so they don'’t overlap
Jitter (2)

Change the marker symbol for the no migraine group to a diamond
msymbol (d)
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Figure 1 :

Acupuncture treatments and headache score
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Lecture 5 practice

Number of acupuncture treatments

No migraine Migraine
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Region options

graph region
inner graph region

inner plot region

plot region

Graph region color
graphregion (color (blue))

Plot region color
plotregion (color (blue))

Graph region outline color
graphregion (lcolor (blue))

Plot region outline color
plotregion (lcolor (blue))
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Margin options

S Q0 5 o 3

(outer graph region)

margin

(inner graph region)

(outer plot region) margin

m m
a a
r (inner plot r
g region) g
i i
n n

margin

margin

S 5 o 3

Title margin
title(™my title”, margin(size)

Graph region margin
graphregion (margin (size))

Size options
Zero

tiny
vsmall
small
medsmall
medium
medlarge
large
vliarge
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Schemes

, Scheme (scheme)

Stata scheme options
sZ2color
S2mono
sZ2gcolor
sZ2manual
slrcolor
slcolor
slmono
slmanual
economist
S

Plus many user-
contributed options!

- factory setting

- s2color in monochrome

- color white used in the Stata manuals
- s2gcolor in monochrome

- a plain look on black background

- a plain look

- a plain look in monochrome

- sTmono but smaller

- The Economist magazine

- Stata Journal



Stata schemes

s2color s2mono s1color
8 8+ 8
w = 4 8
) 1 )|
w L L
= R4 =

-!IIIISQﬂQ 3721 8 5 4059 ‘)7)1l54'ﬂ9

[- rean of JI mear o mqv_l [- mean of JI mean of mqu [- e o Il rear o R m*v_)

sTmono 5‘ Bt

g 8 - eConon

2 S - W ool 1 menofr 2 menelr_3
100

) T ®

w ? - R

= = - -

TTI 72185 4009 STy 72185 4w »

| e of SO e of O mesncfe 3 | NN e of N oo/l mende3 Ty ) g5 4 g
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Scheme options

set scheme schemename
— set your default scheme (in .do file)

set scheme schemename, permanently

— set your default scheme permanently
Or:
[preference > graph preferences]

*you can also select default text here



Scheme resources

Stata journal article with examples of different schemes

https://blog.stata.com/2018/10/02/scheming-your-way-to-your-favorite-
graph-style/

Examples of user-generated schemes as well as new user-written
packages to simplify creating your own schemes
https://www.stata.com/meeting/uk18/slides/uk18 Jann.pdf
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https://blog.stata.com/2018/10/02/scheming-your-way-to-your-favorite-graph-style/
https://www.stata.com/meeting/uk18/slides/uk18_Jann.pdf

Practice: Figure 1

Change the scheme to s1mono

Run the command for Figure 1 to see if it worked
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Practice: Figure 1

Change the scheme to s1mono
scheme (s1lmono)

Run the command for Figure 1 to see if it worked
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Figure 1 :

Acupuncture treatments and headache score

40 60 80 100
| ] | ]

Post-study headache score
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Lecture 5 practice
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Practice: Figure 2

Run the code for ‘Figure 2’

Figure 2: Distribution of headache score

.03 .04

Degsity

.01
|

T T I I I
0 20 40 60 80
Post-study headache score

I
100

1 or more acupuncture treatments—— No acupuncture treatmer

ts
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Practice: Figure 2

Change the line color for the no acupuncture group to gray
Turn off the y axis
Change the color of the graph region to white

Change the legend font size to small

Run your commands for Figure 2 to see if they worked
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Practice: Figure 2

Change the line color for the no acupuncture group to gray
lcolor (gray)

Turn off the y axis
yscale (off)

Change the color of the graph region to white
graphregion (fcolor (white))

Change the legend font size to small
size (small)
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Figure 2: Distribution of headache score

|
20 40 60 80
Post-study headache score

1 or more acupuncture treatments No acupuncture treatments

I
100
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Resources

- Data visualization principles

» https://rafalab.github.io/dsbook/data-visualization-principles.html

- Stata cheat sheets

* https://geocenter.github.io/StataTraining/portfolio/01 resource/

- STATA GRAPHICS REFERENCE MANUAL

* https://www.stata.com/bookstore/graphics-reference-manual/

< Visual overview for creating graphs

* https://www.stata.com/support/faqgs/graphics/gph/stata-graphs/
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