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e Stata Conferences?t :

o Data visualization with A Visual Guide to Graphs Everyone
Stata Graphics Should Know

Stata ) Fourth Edition and How to Create

Them in Stata

e Stata Bookstorez :

o A Visual Guide to Stata
Graphics, Fourth Editions

o Graphs Everyone Should

Know and How to Create

Them in Statas

. - FRANZ BUSCHA
+ Documentation | Statas



https://www.stata.com/meeting/proceedings/
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1.1 Why use Stata?

5T a2 !

1. Excel, SPSS, EViews: & & Vv.s Stata, R, Python: 44 X
2. #FIFAL (BF!D ) . FEOWAEREEZEEIN L
A # a9 B X 4& (AStatal8FF45)

4. BHF]: =282 FF. BRIMEE. B FI (AStatal9F48) . BFFFiEL L 51
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1.2 Why visualize data?

l 66 A picture is worth a thousand words. —— Barnard (1927)
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1.3 Why use Stata for data visualization?

e Creating graphs in Stata is easy.
e Stata supports a wide variety of plots.

e Stata graphic commands are highly customizable and extensible.
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2.0 ;k ﬁ@iﬁividem $ video2

66 Graphics that help us think faster or see a book's worth of information on a single page

are the key to unlocking new discoveries.

66 Graphicacy enables us to harness our built—in GPU to process mountains of data and find the

veins of gold hiding within.


https://www.zhihu.com/zvideo/1682667636578824192
https://www.bilibili.com/video/BV18J411g7p1/?spm_id_from=333.337.search-card.all.click
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2.1 5 ¥ 3E T AL

e S

.
graph bar (mean) numeric_var, over(cat var)
/*
y
| numeric_var must be numeric;
7 | +--+ statistics of it are shown on
| || the y axis.
5 | +--+ | |
| | | | | cat_var may be numeric or string;
| | | | | it is shown on the categorical
| | | | | X axis.
fmmmm oo - X
First Second
group group
*/
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graph hbar (mean) numeric_var, over(cat var)
/>I<
X
|
|------ +
First group |
|------ + same conceptual layout:
| numeric_var still appears
|-----m-- - on y, cat var on x
Second group |
|- - +
|
|
T y
5 7
*/
N J
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graph bar (mean) y, over(division) over(region)
/*
+-+ +-+ +-+ +-+ +-+
I T T I I | | |
I O I | |
div.1 div 2 div 3 div_.1 div 2 div 3
region 1 region 2
*/
- /
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* Simple bar chart
graph bar (count), over(x)

* Horizontal percentage bar chart
graph hbar (percent), over(x)

* A sorted bar chart
graph hbar (percent), over(x, sort(l) descending)

* Multiple bar charts
graph bar (count), over(x) by(y)

* Multiple bar charts with two or three over() options
graph bar (count), over(x) over(y) over(z)
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* Basic pie chart
graph pie, over(race)

* Labeling pies
graph pie, over(x) plabel(_all percent)

* Multiple pie charts with by()
graph pie, over(x) by(y)
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* A basic histogram
histogram tempjan
* Options that change bin sizes
histogram x, bin(10) name(gl, replace)
histogram x, bin(50) name(g2, replace)
histogram x, discrete name(g3, replace)
histogram x, width(10) name(g4, replace)
graph combine gl g3 g2 g4
g J
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* Options that change the y axis
histogram x, density name(gl, replace)
histogram x, fraction name(g2, replace)
histogram x, frequency name(g3, replace)
histogram x, percent name(g4, replace)
graph combine gl g3 g2 g4

* Adding kernel density plot
histogram x, width(5) kdensity kdenopts(bwidth(5))

* Multiple histograms with by()
histogram x, by(y)

* Multiple two-way histograms

twoway (histogram x if y == 1, color(edkblue%30)) ///
(histogram x if y == 2, color(erose%30)) ///
(histogram x if y == 3, color(stone%30)) ///
(histogram x if y == 4, color(emerald%30))
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B B AE T

* A basic kernel density plot
kdensity x

* Basic visualization options
kdensity x, recast(area) fcolor(eltblue) lcolor(black)

* Density plots with different bandwidths
kdensity x, bwidth(10)

* Multiple kernel density plots
twoway (kdensity x, by(y))

* Multiple kdensity plots with if qualifiers
twoway (kdensity x if y == 1) ///
(kdensity x if y == 2)
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Z*m

¥R - joy plot
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https://zhuanlan.zhihu.com/p/535556101
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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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graph box yl y2, over(cat_var)
/*
y
8 |
| : 0
| o | - yl, y2 must be numeric;
6 | +-+ - | statistics are shown on
| - | | +-+ 4+ the y axis
TSN
4 | |- +-+ +-+ |- cat_var may be numeric
| +-+ | - +-+ or string; it is shown
| - - | on categorical x axis
2 | o -
+ ___________________________
First Second
group group
*/
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graph hbox yl y2, over(cat var)
/*
X
| +---+
| 1--1 1 [--] o
First | +-==t
group |
| - +
B N R
| - +
|
|
| +---+
| o [--[ | -]
Second | +- -+
group |
| - - +
[ e==eell | (==
| Hmmm--- +
|
e y
2 4 6 8

same conceptual layout
as for graph box:

yl, y2 appear on y axis

cat_var appears on x axis
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* Basic box plot
graph box x

* Basic box plot with outliers
graph box x if y ==

* boxlook options
graph box x, medtype(marker) box(1l, fcolor(erose)) ///
cwhiskers lines(lpattern(dash))

* Horizontal box plot
graph hbox Xx

* Histogram with box plot

graph hbox x, name(gl, replace)

histogram y, name(g2, replace) ytitle("")
graph combine gl g2, cols(1l) xcommon
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* Multiple box plots
graph box x y

* Multiple box plots over a categorical variable
graph box x y, over(z)

* Multiple box plots with ascategory option
graph hbox x y, over(z) scale(0.8) ascategory

* Ordering boxes
graph hbox x, over(z, sort(1))
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i
)

B CO: emissions (Shan et al. (2018b)) [T 1 CO; emissions (this study)

Chen Y, Shao S, Fan M, et al. One man's loss is another's gain: does clean energy development reduce (02

emissions in China? Evidence based on the spatial Durbin model[J]. Energy Economics, 2022, 107: 105852.



Hit 5 F — R LALR Stata s #k FAE ST AL dh 34 M Gt RJE A
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ssc install vioplot

* A violin plot
vioplot x

* Violin plot with kernel() option
vioplot x, kernel(gaussian) bwidth(10)

* A horizontal violin plot
vioplot x, horizontal

* Multiple violin plots
vioplot x y, over(z)

* Multiple violin plots with custom widths
vioplot x y, over(z) barwidth(500) dscale(200)
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X4 graph dot fa dotplot

.
graph dot (mean) numeric_var, over(cat var)
/*
X axis
|
Group 1 |...evn.... o JP
Group 2 |eeiiiiiiinnn.. Ovevennnnnnn
Group 3 |eiiiiiiiiiii... Ovevnnn. <- lines
GrOUP 4 | eveieiniiiiininennnnn. 0...
+ __________________________
0 1 2 3 4 5 <- y axis
marker
/
............. o J
| --distance--| \
dots
*/
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graph hbar y, over(group)
*
|---+
Group 1 | |
|---+
|
|-------- +
Group 2 |
|-------- +
|
|----mm - +
Group 3 |
|----mmm - +
|
+ ________________
*/

A MR

B
5

RAE T AL 1

iR 3 A

sraph dot y, over(group)
k

*/
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graph hbar yl y2, over(group)
/*
| -+
| |
Group 1 |---+
|
|---+
|
|-~
||
Group 2 |-------- +
| |
|-------- +
|
|----- +
| |
Group 3 |-------------- +
|
|----mmm oo +
|
+ ________________
*/

H A& T AL Fa P Gt

iR 3 A

graph dot yl1 y2, over(group)
/*

Group 1 |.X.0uevnvnennnn.
Group 2 |...x Ovevnnn
Group 3 |..... Xevoeonns o)

+ ________________

*/
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2.3 T E | X FATHAL
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* Basic scatterplot
twoway (scatter y x)

* Square, colored, and sized markers
twoway (scatter y x in 1/15, msymbol(S) mcolor(edkblue%70) msize(*3) mlabel(make))

* Multiple y variables against one x variable
twoway (scatter x1 x2 x3 y, msymbol(S T D) mcolor(gsl gs6 gsl2))

* Advanced syntax, two axes
twoway (scatter y x, xaxis(1l) yaxis(1 2)) ///
(scatter y z, xaxis(2))

[Govas
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e E L © binscatter

e Stata: A EE L% -binscatter—binscatter2 s

2. g
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20
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job tenure (years) job tenure (years)



https://www.lianxh.cn/news/bd70ec133d209.html
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YeE 41k :© binscatter2
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https://www.lianxh.cn/news/bd70ec133d209.html
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*Correlation matrix
correlate vl v2 v3 v4 v5

* Matrix scatterplot
graph matrix vl v2 v3 v4 v5

* Half-scatter matrix plot with options
graph vl v2 v3 v4 v5, mlwidth(vvthin) mfcolor(ltblue%80) msize(medsmall) half scale(0.7)
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graph matrix vl v2 v3 v4 v5, ylabel(0(5)40, axis(1))
/*
X X
axis(2) axis(4)
o m e e e +
| | vi/v2 | vi/v3 | vi/v4 | vi/v5 | y axis(1)
|------- tmmm-—-- t-mm-—-- t-mmm--- t-mmm - |
y axis(2) | v2/v1 | | v2/v3 | v2/v4 | v2/v5 |
|------- Hmmm——-- Hmmm——-- Hmmmm - Hmmmm - |
| v3/vl | v3/v2 | | v3/v4 | v3/v5 | y axis(3)
|------- t-mm-—-- H-mmm—-- - - |
y axis(4) | v4/v1 | v4/v2 | v4/v3 | | v4/v5 |
|------- N R . . |
| v5/v1 | v5/v2 | v5/v3 | v5/v4 | | y axis(5)
o = e e +
X X X
axis(1) axis(3) axis(5)

*/




22 ok bR Statail mk AT A

B
5

iR 3 A

graph matrix vl v2 v3 v4 v5, half

/*
- m - +
y axis(1) | |
|------- tmmm——-- +
y axis(2) | v2/v1 | |
|------- N A +
y axis(3) | v3/v1 | v3/v2 | |
|------- - - - +
y axis(4) | v4/v1 | v4/v2 | v4/v3 | |
|------- tmmmm—-- tmmm——-- tmmmm—-- tmmmm - +
y axis(5) | v5/vl | v5/v2 | v5/v3 | v5/v4 | |
e = e +
X X X X X
axis(1l) axis(2) axis(3) axis(4) axis(5)
*/
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e Stata TTAAL: heatplot—-# 7/ K 2

&

price 0.432 0.310 0.049 mpg

mpg -
trunk -

trunk -
weight -

weight -
length -

length
turn -

turn -
foreign - foreign -

| T T T T T ] { T T | T |
price mpg trunk weight length turn foreign price mpg trunk  weight length  turn


https://www.lianxh.cn/details/1675.html
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* A basic bubble plot
twoway (scatter y x [fweight = pop])
L /)
p N\

ssc install radar

* Radar chart with aspect ratio
radar z x in 1/12, aspect(l) graphregion(color(white)) xlabel(, nogrid)

* Radar charts with multiple variables
radar z x1 x2 x3, rlabel(© 10 20 30 40 50) aspect(1l) legend(position(6) row(1l)) xlabel(, nogrid)
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* A basic line plot
line x year

* Multiple line plots via line
line x1 x2 year, lcolor(gsl2 gs4)

* Multiple line plots via twoway
twoway (line x1 year, lcolor(gsl2)) (line x2 year, lcolor(gs4))

* Line plots with markers
twoway (line x year) (scatter x year, msymbol(D) msize(*©.5) mcolor(%50))

B3
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1

7.9

1

7.8
|

7.7

1

1

Employees_Numbers
7.6

7.5

1

7.4

—— Treatment
—~&—— Control

o
M~

| I | I | | I 1
2012 2013 2014 2015 2016 2017 2018 2019 2020
Year

Liao T, Liu G, Liu Y, et al. Environmental regulation and corporate employment revisited: New quasi—
natural experimental evidence from China's new environmental protection law[J]. Energy Economics, 2023,
124: 106802.
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2.5 A& : twoway, addplot
The consumer confidence indicator
0 n S u m e r provides an indication of future
‘F I developments of households’
L consumption and saving. An
o grun e d' dta’ Confldence indicator above 1005|gnalsaboost
in the consumers’ confidence
towards the future economic
Aro u n d t h e situation. Values below 100 indicate
(" N a pessimistic attitude towards future
developments in the economy,
possibly resulting in a tendency to
0 r save more and consume less. During
u S e 5 C lea r 2022, the consumer confidence

indicators have declined in many
major economies around the world.

gen 1lnInv = In(invest) e China
gen 1nMV = 1n(mvalue)

local y e \. \v\ﬂ/\\

local y
twoway line "y' time if company==3, /// Germany France
lw(*2) lc(black) 1p(solid) o maV A sma A A
foreach i of numlist 1 2 4/10{ el \\% Vi \\ VN

Japan

addplot: line "y' time if company=="1i', ///
lc(black*0.6%50) lp(solid) legend(off)

Italy South Korea Australia
100 - RN
o J ) 98 0% 7 \n 98
9 20 21 22 9 20 212 22 19 20 21 22

Design: Gilbert Fontana
Data: OECD, 2022


https://www.stata-press.com/data/r17/grunfeld.dta
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sysuse auto
sum price
/*
Variable | Obs Mean Std. dev. Min Max
_____________ +_________________________________________________________
price | 74  6165.257  2949.496 3201 15906
*/
o J

(52950
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4
sum price, detail
/*
Price
Percentiles Smallest
1% 3291 3291
5% 3748 3299
10% 3895 3667 Obs 74
25% 4195 3748 Sum of wgt. 74
50% 5006.5 Mean 6165.257
Largest Std. dev. 2949.496
75% 6342 13466
90% 11385 13594 Variance 8699526
95% 13466 14500 Skewness 1.653434
99% 15906 15906 Kurtosis 4.819188
*/
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tabstat x, stats(mean) //tabstat x EKiAJfEmean

ANAR 35 £

gen xbar = ml1 if x < x1 //mlAdH{E
replace xbar = m2 if x < x2 & x >= x1
replace xbar = m3 if x < x3 & x >= x2
replace xbar = m4 if x < x4 & X >= x3
tabstat xbar, stats(mean)




AP 2R we A

By

Yt % F —k EALiR Stataft FAE =T AL 1

R ALEK

[ tabstat x, stats(median) }
LBER IR

{ tabstat x, stats(q) }
B aMLE

{ tabstat x, stats(pl0) }




%t 5 5% —R EAUR Stata#t 24 AR T AL Rk Mgt RE A

SREATAREK
4 N
tabulate rep78
/*
Repair |
record 1978 | Freq Percent Cum
____________ +___________________________________
1 | 2 2.90 2.90
2 | 8 11.59 14.49
3 | 30 43.48 57.97
4 | 18 26.09 84.06
5 | 11 15.94 100.00
____________ +___________________________________
Total | 69 100.00
*/
- J
e N = 747



%t % — Rk LR Stata 2 AR T AL R 8 M 47t RJE 3 A
32WREFRNAKITE
BE
[ tabstat x, stats(range) }
AL E
[ tabstat x, stats(igr) }

(7550



%ot 5 — R AR Stata# F AR =T A FhE M 217t B 2] AL

By

Y-

{ tabstat x, stats(var) }

R E

{ tabstat x, stats(sd) }

TRABEBRAREK

{ tabstat x, stats(cv) }




Gt — ok AR Stataf a4 AR T AL Rk Pk it RE 2 A

RHEE

-

sum X //iR[ErZ&aps>

gen z = (x - r(mean)) / r(sd)
list x z if z > 3

drop z if z > 3

O BE: rkabd ., ekas

ekl s 1t (estimation) 44, tbdreregress, i@ite() 1AM
rXap s HAearS, tbdesum x, @idr O AR



it 2 8 —k EALIR Stata A& T AL R v 4t R 5] AL

3.3 MRS AHRNRITE
R R K
[ tabstat x, stats(skewness) }

I B 7 2K

[ tabstat x, stats(kurtosis) }

Foveo)



Yot 5 % —k EALIR Stata#k &k H T AN P b STt R 5] AL
3.4 BIEIRENL
b
qui sum Xx
gen c_ X = X - r(mean)
PR
qui sum x
gen z X = (x - r(mean)) / r(sd)




%it % —k EMiR Stata#k a4 A& T A R iR Pk 7t RE 3] A

PRAEAL2
egen z x = std(x)

J3—14,

(" 7
qui sum Xx
gen n x = (x - r(min)) / (r(max) - r(min))

o J

O 1B center (Jh3fa4)

center x, prefix(c_) # *[Justandardize, {5 £s



%ot 5 — R AR Stata# F AR =T A FhE M 217t B 2] AL

By

3.5 ESMHREE

B B ETR

{ hist x, norm }

IESAML A

[ gnorm X, grid //add grid lines }




ik b 44,31 76 A

By

Yt % F —k EALiR Stataft FAE =T AL 1

EASMRITTHRIE

sktest x

Uit

ladder x

qladder x //w{ s RIS
gladder x //HE.Jj KM
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%t % —k EAR Stata#k # R T AL FEa e 7 an YRR

> (%( Lﬂ?ﬂﬂﬁ)

A A1 Flexercise3 3.csv (i# Apydata 4 &+ F3k)

HAEE Kk ARIES tImtcars, 1 A1974F (EBEAEAR) &, 0332F%4AF (1973-1974F %)
WAL, AFE I AEREENATE, REZRIBEELSF AT B,

MeF ALK E (CcyDWATE, FAHALGEEmEE B,

(2) 22 H B Ao i 4T 3089 3 4L (mpg) A2 % B & (wt) AN T =0 & WA N5,

() LH1IZ K IFEF IR BB LEF Al X 2 RIEF R,

(4) 22 %) B Ao i AT 3 a9 3= 24 (mpg) « &5 7 (hp) A=A % B T (wt) 3N T Z 69303 & B A= LB,

—



%t 5 5% —R EAUR Stata# &k KR T A F 8 M 47t RJE 3 A

A2 (F#RMESIT)

A A1 Flexercised 1.csv (i#F Ardatasipydata X4 + F3%)
FEALA BR504N W 4 W 4 69 S %, ABRMEAWRKELH (2. 1) .

MHE-FHH, REE. REFTMLE,

(2) 7F H10%. 50%. 75%%9 423K o

B) H H1m & HAEZ R E, AT R IE 85T 1L,
(4) + HAR B R AAAAT AR, &M IR 49 5 2F &



%t 5 5% —R EAUR Stata# &k KR T A F 8 M 47t RJE 3 A

SIE3 (34)

RIL o IR IE T AACE &, €A1EStata E T 5K HL?
AR RAL, RERA L. ek, £RAYTH5ERF,
T @ e W E T A AR ER R EZ B R b RFSE ) —F:
e WMy (RAifmatplotlibFrggplot2/X45)

e Chart.Guide - helps you choose and design the Perfect Chart 2

e Data Viz Project | Collection of data visualizations to get inspired and find the right type 3

e The Data Visualisation Catalogue 2


http://tuzhidian.com/
https://chart.guide/
https://datavizproject.com/
https://datavizcatalogue.com/

%t 5 5% —R EAUR Stata# &k KR T A F 8 M 47t RJE 3 A

YEIP &R

PRt AL AR, SRS

B3 R — A pdf A4S, 48 AF T4k %4 “2410000-7K ="
DDL: 10 A 16H 24 577 A% Z 8P (2120253538)
MR T, FRENE, ZLEHETH

WA R, 15 & F R0

= A4¢ FlAI
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