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Purpose

One goal of this course is to teach students how to identify
a good map — one which is clear, informative and attractive —
and familiarise students with the commands which allow the
creation of these maps in Stata.



In addition, your lab paper ( due March 1st) requires that you
include at least 6 maps, so it is worth concentrating in the labs
and making use of these resources.

This document is intended to allow you to keep up with the
Stata Lab 1 that we will work through in class.

You can read the document on this website, or download the
same information in pdf format here .

It will include the commands the we use and the output, as well
as some hints and tips that will be useful during your projects,
I hope.

Structure

Today we will be covering the following topics:

1. Installing basic packages: We will go over how to in-
stall the necessary packages in order to run our analysis.
This will include packages such as “spmap” and “geo2xy”
which will allow us to create maps in Stata.

2. Data types: We will discuss the different types of data
that we will be working with in this lab. Specifically,
we will be using time series data from a spreadsheet and
map data from a shapefile. It is important to understand
the structure and format of these data types in order to
properly analyze and visualize them.

3. Basic mapping: Once we have our data, we will learn how
to draw a basic map using the “maps” and “maptools”
packages. We will go over how to import the shapefile
data, how to define the map scale, and how to add differ-
ent layers to the map such as points, lines, and polygons.

By the end of this lab, you should have a solid understanding
of how to install necessary packages, how to work with different
types of data, and how to draw a basic map in Stata.

Let’s get started!



Getting started

Given that you have encountered Stata previously in your stud-
ies, I will not spend undue time explaining the basics. If you
want to brush up on Stata’s syntax, I recommend having a look
at these slides from Oscar Torres-Reyna, or this set of Youtube
videos From Sebastian Wai. I've put together a comprehensive

set of resources on this page here.

Install additional programs and set-up

First we need to install the packages in Stata that we will make
use of. Please do this before our lab session in order to save

time.

We use the ssc install command, as follows:

SSC
SScC
SSC
SScC
SSC
SScC
SSC
SSC
SscC

install
install
install
install
install
install
install
install
install

spmap, replace
geo2xy, replace
shp2dta, replace
schemepack, replace
scheme-burd, replace
colrspace, replace
palettes, replace
egenmore, replace
outreg2, replace

1 Note

To run do-files click the “run-button” or highlight the lines
of code and hit ctrl + D (Windows) or shift + cmd + D
(Mac)

Running the command should produce output in the console

that looks like this:

. ssc install geo2xy, replace
checking geo2xy consistency and verifying not

already installed...
installing into c:\ado\plus\... installation



https://github.com/j-jayes/EOSE09/blob/b8444dd95783f4434ab63c4ad28b0f3033d4fd0a/resources/StataTutorial.pdf
https://www.youtube.com/watch?v=oXsPgQe-aqs&ab_channel=SebastianWaiEcon
https://www.youtube.com/watch?v=oXsPgQe-aqs&ab_channel=SebastianWaiEcon
resources/resources.qmd

complete.

@ Always comment your code

In Stata you can comment your code in one line

# like so

Or if you want to write a longer string

/*You can put your longer string of text inside
a set of slashes and stars*/

Setting a directory

It is useful to put all of your work inside a specific file directory.
This way, Stata knows where to look for your files and where
to save output, like regression tables.

The path to my folder where I have the files for this lab is:
C:/Users/User/Documents/Recon/E0SE09/stata_files/
If you have a Mac, it will look something like this:
Users/Jonathan/Documents/Stata-lab/

If you want to change the settings on your Mac to display the
file path in your Finder window, follow this link.

To tell Stata that this is where I want it to look for my files,
I'll use the cd (current directory) command in my do-file.

cd "C:/Users/User/Documents/Recon/E0SE09/stata_files/" # set your directory

If successful, in the console I will see the following output:

. cd "C:/Users/User/Documents/Recon/EOSE09/stata_files/"
# set your directory
C:\Users\User\Documents\Recon\EOSEO9\stata_files

You can call the help window by typing help into the console,
and set your Stata version for compatability reasons with the
version command, like so:


https://www.lifewire.com/use-macs-hidden-finder-path-bar-2260868

help # Stata's help function; cf. also the web or Statalist
version 16.1 # version control

Data types

In order to draw a map in Stata, we need to combine the in-
formation from our shapefile (which contains the geographic
information such as the shape and location of the features on
the map) with the information from our spreadsheet (which
contains the data we want to display on the map, such as pop-
ulation or income).

The process of combining these two types of data is called
“joining” or “merging” and it allows us to link the attributes
from the spreadsheet to the geographic features in the shape-
file. Without joining the data, we would only have the shape
of the features on the map, but not the information we want to
display.

You are likely familiar with the first type of data, it is a wide
dataset in an excel spreadsheet.

The second is a shapefile - a file that stores the information
a software program needs to draw a map.

1 Shapefiles

A shapefile is a type of data file that is used to store geo-
graphic information, such as the location of streets, build-
ings, and other features on a map. It is a common format
used in geographic information systems (GIS) software.
A shapefile consists of four components with different file
extensions:

o .shp (shapefile): This file stores the actual geometric
data for the features in the map, such as the shape
of a street or a building.

o .shx (shape index): This file stores the index of the
geometric data in the .shp file, which is used to
quickly access the data in the correct order.




o .dbf (database file): This file stores the attribute
data for the features in the map, such as the name
of a street or the population of a building.

o .prj (projection file): This file stores information
about the coordinate system and projection used for
the data in the shapefile. This is important for en-
suring that the map is displayed correctly and that
measurements are accurate.

Together, these four files make up a complete shapefile
and are necessary to properly display and analyze the ge-
ographic information.

Importing the Roses-Wolf dataset from Excel into
Stata

At the moment, the database we want to use to draw our maps
is in an excel sheet.

It has many tabs, and some lines are filled with headings before
the data begins, as shown here:

Rosés ar d Wolf Database on Regional GDP

Citation: Rosés-Wolf Database on Regional GDP, v6 (2020)

Table A.1: Regional GDP (1990 i Dollars, millions)
Country ({NUTS-CodRegion 1900 1910 1925 1938 1950 1960 1970 1930 1990
Austria_ |AT11 Burgenla 457| 545 520 582] 636 1017 1540 2278 2879

Austria_ |AT21 Carinthia 632 798 790 903 1243 2592 4293 6104 7343
Austria_ |AT12+AT1|Lower Au: 10940 14072 14192 14720 13946 22612 34120 45757 58139 7

Austria_ |AT32 Salzburg 477| 609 635 731 1003 2229 4219 6675 8799 1
Austria_ |AT22 Styria 1929 2292 2435 2953 3401 6265 9214 13346 15829 2|
C]
ol 00

Figure 1: Screenshot of excel file



What we want to do is import the data from each tab, and
append it together.

import excel using RosesWolf_RegionalGDP_v6.xlsx, sheet("Al Regional GDP") firstrow cellrang
rename (D EF GH I JKLMN 0) (year_1900 year_1910 year_1925 year_1938 year_1950 year_196
This is what the data now looks like inside Stata. It is a wide

dataframe, with 173 rows (the number of regions) and 15 vari-
ables (3 identifiers and 12 years worth of data)

7 Data Editor (Browse) - [Untitled] — [m] bd
File Edit View Data Tools
sHde ba HE 7.
Countrycurrentborders[1]
Countrycurre~s NUTSCodes Region ~
1 AT11 Burgenland 45
z Rustria aT21 Carinthia €32
3 Rustria AT12+AT13 Lower Rustria
4 Rustria aT32 Salzburg
s Rustria aT22 Styria
€ Rustria AT33 Tyrol S
7 Rustria AT31 Upper Rustria
8 Rustria AT34 Vorarlberg
£ Belgium BEZ1 Antwerp 296
10 Belgium BELO+BE24+BE3L Brabant | 518
1 Belgium BE2S West-Flanders 202 “
12 Belgium BE23 East-Flanders 321
13 Belgium BE32 Hainaut 515’
12 Belgium BE33 Liege 364
15 Belgium BE22 Limburg €01
1 Belgium BE34 Luxembourg (region) 757
P - - e . v e & rl
< >
Ready Length: 14 Vars: 15 Order: Dataset Obs: 173 Filter: Off Mode: Browse NUM

Figure 2: Screenshot of Stata format

@ Tip

Recall that the Roses Wolf database has geographic data
on GDP and population at the nomenclature of territorial
units 2 (NUTS-2) level, from 1900 to 2015.

If you want to have a look at this data in more detail,
have a look at this Shiny app.

Next we want to be sure that Stata is reading in the values
as numbers rather than text. For this we use the destring
command.


https://jonathan-jayes.shinyapps.io/Roses-Wolf-database-on-regional-GDP/

import excel using RosesWolf RegionalGDP_v6.x1lsx, sheet("Al Regional GDP") firstrow cellrang

rename (D EF GH I JKLMN 0) (year_1900 year_1910 year_1925 year_1938 year_1950 year_196
destring year_x*, replace

If there are non-numerical values in a string you cannot use
destring and should not use the force-option as it would create
missing values A better approach is to check all cases that are
non-numerical and replace them (e.g. change “one” to “1”)

Other common data cleaning commands could include:

# tab varl if missing(real(varl)) # replace varl
if ... # destring varl, replace

Next we want to take the data from a wide format to a long
format. A long format means that each row is an observation,
each column is a variable, and each cell has just one value in

it.
Wide Format Long Format
Team Points Assists |Rebounds Team Variable Value
A 88 12 22 A Points 88
B 91 17 28 A Assists 12
C 99 24 30 A Rebounds 22
D 94 28 31 B Points 91
B Assists 17
B Rebounds 28
C Points 99
C Assists 24
C Rebounds 30
D Points 94
D Assists 28
D Rebounds 31

Figure 3: Reshape graphic

The reshape command in Stata is used to change the shape of
the data from one format to another. In this specific case, the
reshape long option is used to change the data from a “wide”
format to a “long” format.



The variables that come after “year_” are the variables that will
be converted from wide to long format. In this case, “year ”
is not a variable, it is a prefix of the variables that will be
reshaped.

The option i(NUTSCodes Region Countrycurrentborder) spec-
ifies the identifier variables, which are variables that uniquely
identify the observations in the dataset and will not be re-
shaped. In this case, “NUTSCodes”, “Region”, and “Coun-
trycurrentborder” are the identifier variables.

The option j(year) specifies the variable that will be used as the
new variable name for the reshaped variables. In this case, the
new variable name will be “year” and it will be the identifier of
the year of the data.

We save the data as a .dta file with the save command. The
replace option overwrites any file with the same name in the
directory.

help reshape # Read up about the command here

reshape long year_, i(NUTSCodes Region Countrycurrentborder) j(year)
rename year_ regional_gdp_millions

save regional_gdp, replace

@ Tip

Never overwrite your raw data - this could be a big prob-
lem if you haven’t saved it somewhere else. Good practice
is to save a copy of your data in a different folder before
the analysis, and make any changes through your do-file
(e.g. changing “one” to “1” in Stata rather than excel).

Now we can see the data in a long format if we use the browse
(br) command:

10



(71 Data Editor (Browse) - [regional_gdp.dta]
File Edit View Data Tools
8 DaEE V.

NUTSCodes[1]

HUTSCodes Regicn

N ——

2 AT11

s =

E ATLL
aT11

5 AT11

K K QiR

€ ATLL

Ready Length: 14 Vars:5 Order Datsset  Obs: 2076 Filter: Off  Mode: Browse NUM

We repeat this process for the remaining sheets in the Excel
workbook.

import excel using RosesWolf_RegionalGDP_v6.xlsx, sheet("Alb Regional GDP (2011PPP)") firstr
rename (D EF GH I JKL MN 0) (year_1900 year_1910 year_1925 year_1938 year_1950 year_196

destring year_x*, replace
reshape long year_, i(NUTSCodes Region Countrycurrentborder) j(year)

rename year_ regional_gdp_2011_ppp_millions
save regional_gdp_2011_ppp, replace

Importing the shapefiles into Stata
Describe importing a shapefile into Stata
clear # clear the dataset in memory

shp2dta using regions_nuts2, database(regions) coordinates(nutscoord) genid(_ID) replace

Now we have a little data cleaning to do: There are three partic-
ular regions that need to be joined together in the Roses-Wolf
database in order to be plotted correctly. If we don’t correct
these, there will be holes in our map, as shown below:

use regions, clear # fixing the identifier of the NUTS_Codes so that the merge below works f
replace NUTS_CODE = "AT12+AT13" if NUTS_CODE == "AT123"

11



Regional GDP per capita (1990 $)

Im,ﬂﬂﬂ

Figure 4: Screenshot from my Shiny app
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https://jonathan-jayes.shinyapps.io/Roses-Wolf-database-on-regional-GDP/

replace NUTS_CODE = "DE71+DE72" if NUTS_CODE == "DE712"
replace NUTS_CODE = "DE91+DE92" if NUTS_CODE == "DE912"
save regions, replace

Projections

Map projections are methods used to represent the surface of
the Earth on a flat map. Different projections have different
properties, such as preserving area, shape, or direction, and
each has its own set of distortions. The Mercator projection is a
cylindrical projection that was developed in the 16th century for
navigation. It is particularly useful for representing the entire
globe at once, but it distorts the size and shape of landmasses
near the poles.

1 Mercator popularity

Web Mercator, also known as Google Web Mercator,
Spherical Mercator, WGS 84 Web Mercator or WGS
84 /Pseudo-Mercator, is a variant of the Mercator projec-
tion that is optimized for use on the web. It is the pro-
jection used by Google Maps, OpenStreetMap, and many
other online mapping services.

13



WHAT YOUR FAVORITE

MP\P 9?%(;@9& Vel DER GRWTEN

MERCATOR

YOU'RE NOT REALLY INTO MAPS.
RoBmNSON

YOU HAVE ACOMPFORTABLE PAR OF RUNNING SHOES
THAT YOU WEPR EVERYWHERE. Y0U LIKE COFFEE AND
ENJOY THE BEATLES. YOU THINK THE ROBINSON 15
THE BEST-LOOKING PROJELTION, HANDS DOWN.

WINKEL-TRIPEL

NATONAL GECGRAPHIC ADOPTED THE WINKELTRIPEL N
1998, BUT YOUVE BEEN A WHT FriN SINCE 20V BERRE
"NATGED' SHOWED P YOURE WORRIED ITS GETTG
PLAED UT, ANDARE THINKING OF SWIEHING T HE
KAVRAYSKIY. Yo ONCE LEF A PRRTY IN DISGUST WHEN
A GUEST SHAED UP WEARING SHOES WITH TOES. YOUR
FAVORITE. MUSICAL GENRE. 15 “PosT-".

YoU WANT To AVOID COLTURAL IMPERIALISM, BUT
YWUVE HEPRD BAD THNGS ABOUT GALL-PETERS.
YoU'RE (DNFUICT-AVERSE AND BUY ORGANC. YOU
USE. A RECENTLY-INVENTED SET OF GENDER-NEUTRAL
PRONGUNS. AND THINK THAT WHAT THE WORLD
NEEDS 15 A REVGLUTION IN CONSCIOUSNESS.

AGLoBE!

YES, YOURE VERY CLEVER.
PEIRCE QUINCUNOIAL

You THINK THAT WHEN WE LOOK ATA MAR WHATWE
REALY SEE IS RSEIVES. PETER YOU FIRST SAW
IVCEPTIOV, YOU SAT SILENT N THE THERER RR.
Six HOURS. 1T FREAKSOU OUT @ REAUZE THAT
EVERYONE RROUND YU HRG A SKELETON INSOE THEM.
YOU A€ RERLLY LIOKED AT YOUR HANDS.

YOURE NOTA COMPUICATED PERSEN. YU LOVE THE
MERCATOR PROTECTON; You JUST WHSH IT WEREN'T
SQUARE. THE EARTH'S NOT A SGUPRE, IT5 A CIRALE -
Yo LIKE CIRCLES. TEORY 5 GONNA BE A GIoD DAY!

NOU LIKE 15ARC ATV, XL, AND SHOES WIFH ToESS,
YOU THINK THE SEGWAY GOT A BAD RAR YOU N 3D
GOGGLES, WHICH YOV USE T VIEW ROTATING MODELS
OF BETTER 3D GOGGLES. You TYPE. IN DVeRAK.

(GOODE HOMOWOSINE

THEY 3AY MAPPING THE EARTH ON A 2D SURFAGE 15

LIKE. FLATTENING AN ORANGE PEEL, WHICH SEEYS

ERSY ENOUGH 0 Y. YOU LIKE 46 SOLUTIONS. You

THINK WE WOULDNT HAVE SO MANY PROBLENS IF LED
JUST ELECT MHHAL PEOPLE To CaNGRES NSEPD
OF FOLITICIANS. YOU THINK AIRUNES SHOULD JUST BUY
FUD FRi THE RESTAURANTS NEFR THE GATES AMD

‘SERVE 747 ON BOPRD. YOU CHANGE YOUR CARS 01,
BT SECRETLY WONDER IF YoU REALLY ME220 TO.

PLATE CARREE.
(EBUIRECTANGULAR)

YOUTHING THES ONE. 15 FINE. YOU LIKE HOW Xm0 Y
MAP O LATITUDE AND LONGITUDE. THE OHER

PROTECTONS QVERCONPLICPTE THINGS. YU WANT ME
TO S0P ASKING ABOUY MARS S0YDU CAN ENTY DINMER.

WATERMAN BUTTERRY

REALY? Y0U KNOM THE WATERMAN? HAVENOU SEEN
THE 1509 CaiLL MAP IT5 BASED— _.YoU HAVE: A FRAMED
REPRODUCTION AT HOME?! \WJHOA. ...LISTEN, FORGET
THESE QUESTIONS. PREY0U Do ANYHING TONKGHT?

L

I HATE YOU.

Figure 5: Obligatory XKCD comic
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https://xkcd.com/977/

Have a look at this link to the Stata forum that explains
different projections.

We will use the Albers projection, which is saved as
nutscoord.dta in your working directory.

use nutscoord, clear # we use the Albers projection; every projection looks a bit different

Let’s give a gander what the projection looks using the scatter
command.

scatter _Y X
scatter _Y _X, msize(tiny) msymbol(point)

8000000 8000000

7000000 7000000

6000000 6000000

>\

5000000 5000000

4000000 4000000

3000000 3000000
~4000000 2000000 0 2000000 4000000 4000000 2000000 0 2000000 4000000

(a) Scatter with no options  (b) Scatter specifying msize and
msymbol

Figure 6: Comparison of scatter plots

@ Scatter options

The msize() option in the scatter command is used to set
the size of the markers in the graph. The markers can
be circles, squares, or other shapes, and the size option
controls their overall size. The value of the option can be
a number, which represents the size in units of the graph,
or a variable name, which represents the size relative to
the values of that variable.

The msymbol() option in the scatter command is used to
set the shape of the markers in the graph. The markers
can be circles, squares, or other shapes, and the msymbol
option controls their shape. The value of the option can

15


https://www.statalist.org/forums/forum/general-stata-discussion/general/1306288-legend-in-spmap

be a number, which represents the shape, or a variable
name, which represents the shape relative to the values of
that variable.

You can experiment with other projections, have a look at the
geo2xy help file:

help geo2xy

The following projections are currently supported (click on the
projection name for projection options and additional help):

proj_nams Description
web mercator Web Mercator projection - spherical
- model
mercator sphers Mercator projection - spherical model
mersatoé_ Mercator projection - ellipsoid model
squidistant cylindrical Equidistant cylindrical projection -
- spherical model
albsrs sphers Albers equal-area conic projection -
- spherical model
albers Albers equal-area conic projection -
ellipsoid model
lambert sphers Lambert conformal conic projection -
- spherical model (by Michael Stepner)
picard Picard's wvariant of the Equidistant
cylindrical projection - spherical
model

Figure 7: Stata’s projections

Merge shapefiles and data together
We're nearly there! Now we have both file types in the correct

format in Stata. All that is left to do is merge them together
so that we can plot maps with the Roses-Wolf data.

We start by importing our clean, long format data.
use regional_gdp, clear # we merge all created files together

We are going to use the merge command. Read more about it
by typing help merge into the console.

16



Description

merge joins corresponding observations from the dataset currently in
memory (called the master dataset) with those from filspname.dta (called
the using dataset), matching on one or more key variakles. merge can
perform match merges (one-to-one, one-to-many, many-to-—one, and
many-to-many), which are often called 'joins' by database people. merge
can also perform seguential merges, which have no egquivalent in the
relational database world.

merge is for adding new variables from a second dataset to existing
observations. You use merge, for instance, when combining hospital
patient and discharge datasets. If you wish to add new observations to
existing wvariakles, then see [D] append. You use append, for instance,
when adding current discharges to past discharges.

By default, merge creates a new variable, merge, containing numeric
codes concerning the source and the contents of each okservation in the
merged dataset. These codes are explained below in the match results
table.

Figure 8: Merge explained

@ Merge types

1:1 matches occur when each observation in one dataset
has a unique match in the other dataset, based on the
specified variable(s). This is the most common type of
match and is the default behavior of the merge command.
1:m matches occur when one observation in one dataset
has multiple matches in the other dataset, based on the
specified variable(s). This can happen when there are
duplicate values in the specified variable(s) in one of the
datasets.

m:m matches occur when multiple observations in one
dataset have multiple matches in the other dataset, based
on the specified variable(s). This is the least common type
of match, as it requires duplicate values in the specified
variable(s) in both datasets.

merge 1:1 NUTSCodes year using regional_gdp_2011_ppp # this is a 1:1 merge
drop _merge
You should get output that looks like so:

. merge 1:1 NUTSCodes year using regional _gdp_ 2011_ ppp
# this is a 1:1 merge
Result # of obs.

17



not matched 0
matched 2,076 (__merge==3)

We now repeat the process for all of our variables in the Roses-
Wolf database.

merge 1:1 NUTSCodes year using population, assert(match) nogen

merge 1:1 NUTSCodes year using share_agriculture, assert(match) nogen
merge 1:1 NUTSCodes year using share_industry, assert(match) nogen
merge 1:1 NUTSCodes year using share_services, assert(match) nogen

Now we add in area to all of the variables with an m:1 merge
merge m:1 NUTSCodes using area_km2, assert(match) nogen # this is a m:1 merge; there is alsc
Let’s fix our nomenclature

rename NUTSCodes NUTS_CODE
merge m:1 NUTS_CODE using regions

Let’d now drop all of the regions for which there is map infor-
mation, but no data from the Roses-Wolf database.

drop if _merge == 2 # we keep all regions that are merged and delete those for which we have
drop _merge
order _ID, after(NUTS_CODE)

Wonderful! Now we have joined together our geographic infor-
mation from the shapefiles with the data from the Roses-Wolf
database.

Formatting and Creating Variables

This next section is first setting up some calculated variables
(e.g. dividing GDP by population for GDP per capita) and
secondly adding nice names that are easy to understand what
we are up to.

18



We start by renaming our variables from title case to snake case
(where words are in lower case and separated by underscores)

rename Countrycurrentborder country
rename (Region regional_gdp_millions regional_gdp_2011_ ppp_millions population_thousands are

Next we change our GDP and population values from being
denominated in millions and thousands to basic levels.

replace regional_gdp_1990 = regional_gdp_1990 * 1000000
replace regional_gdp_2011 = regional_gdp_2011 * 1000000
replace regional_population = regional_population * 1000

Next we sum across countries and years to create a summary
value for national GDP and national population from the re-
gional values.

bysort country year: egen national_gdp_1990 = total(regional_gdp_1990)
bysort country year: egen national_population = total(regional_population)

Creating per capita values at national and regional levels:

gen national_gdp_cap_1990 = national_gdp_1990 / national_population
gen regional_gdp_cap_1990 = regional_gdp_1990 / regional_population
gen regional_gdp_cap_2011 = regional_gdp_2011 / regional_population
sort country region year

Creating a population density variable:
gen population_density = regional_population / regional_area # you often have to calculate =

Next we are going to make use of a very powerful command,
egen , in combiation with the xtile command to create five
groups of regions, based on their where they fall in percentile
of regional GDP per capita, for every year which we have data
on them.

egen q_regional_gdp_cap_1990 = xtile(regional_gdp_cap_1990), n(5) by(year) # you can change
sort country region year

19



Now we are going to create a variable for GDP per capita at
the regional level for each region, relative to the average of the
entire sample.

bysort year: egen mean_gdp_cap_eu = mean(regional_gdp_cap_1990)
sort country region year
gen relative_gdp_cap_eu = regional_gdp_cap_1990 / mean_gdp_cap_eu

Here we do the same for the country level.

bysort year country: egen mean_gdp_cap_country = mean(regional_gdp_cap_1990)
sort country region year
gen relative_gdp_cap_country = regional_gdp_cap_1990 / mean_gdp_cap_country

Finally, we are going to add some nice labels so that when we
draw our graphs they get nice legends by default.

In Stata you can have a variable name (e.g. “country”), and
a variable label (a long string e.g. “Country in Current Bor-
ders”).

label variable _ID "Region ID"

label variable year "Year"

label variable country "Country in Current Borders"

label variable regional_gdp_1990 "Regional GDP in 1990 Internmational Dollars"

label variable regional_population "Regional Population"

label variable employment_share_agriculture "Regional Share of Employment in Agriculture"
label variable employment_share_industry "Regional Share of Employment in Industry"

label variable employment_share_services "Regional Share of Employment in Services"

label variable regional_area "Area in KM2"

label variable national_gdp_1990 "National GDP in 1990 International Dollars"

label variable national_gdp_cap_1990 "National GDP per Capita in 1990 International Dollars"
label variable regional_gdp_cap_1990 "Regional GDP per Capita in 1990 International Dollars"
label variable national_population "National Population"

format region NUTS_CODE 7%20s

save regional_dataset, replace
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Summary statistics

In this section we use the tab and summarize commands to
create summary statistics. To export our summary statistics,
we use the outreg2 command.

Tab for summaries of categorical variables.

use regional_dataset, clear

tab country

Country in
Current

Borders Fredq. Percent Cum.
Bustria 96 4,62 4.62
Belgium 108 5.20 9.83
Denmark 60 2.89 12.72
Finland 60 2.89 15.61
France 264 12.72 28.32
Germany 432 20.81 49,13
IRELAND 12 0.58 49.71
Italy 240 11.56 61.27
LUXEMBCURG 12 0.58 61.85
Netherlands 144 6.94 6E.T9
Horway 84 4.05 T2.83
Portugal 60 2.89 T5.72
Spain 204 9.83 85.55
Sweden 96 4.62 90.17
Switzerland G4 4.05 94 .22
United Kingdom 120 5.78 100.00

Total 2,076 100.00

tab region

21



Summarize for summaries of numeric variables

summarize national_gdp_cap_1990 if year == 1950, detail
summarize regional_gdp_cap_1990 if year == 1950, detail
summarize regional_gdp_cap_1990 if year == 2000, detail

@ Tip

You can use the option , detail or simply , d after the
summarize command to get summary values across the
distribution, rather than just at the mean of the distribu-
tion.

Exporting summary tables

Here the outreg2 command makes a table in MS Word format.
To learn more about outreg2, see this link.

outreg2 using sum_table.doc, replace sum(log) keep(regional_gdp_cap_1990) egkeep(N mean sd)
outreg2 if year == 1950 using sum_table_1950.doc, replace sum(log) keep(regional_gdp_cap_199

We can also use the browse command (shortened to br) to
provide an easy to read summary within Stata.

sort year regional_gdp_cap_1990
br region country regional_gdp_cap_1990 if year == 1900 # compare with

We can compare this summary with table 2.6 in the course
book.
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https://www.princeton.edu/~otorres/Outreg2.pdf

7 Data Editor (Browse) - [regional_dataset.dta]

File Edit View Data Tools

EHdE® bR #HE 7.
region[1]

region country regi~ap_ 1550

Galicia Spain 855 .8885

Nord-Norge Norway 1072 _&2¢
Canarias Spain 1075 4
Regidn de Murcia Spain
Algarve Portugal
Molise Italy
Extremadura Spain
Corse France 1187.258
Calabria Italy 1151 .3%¢
Zbruz=o Italy 1210.
Centro Portugal 1244 .2
Basilicata Italy
og Oppland Norway
Alentejo Portugal
Vestlandet Norway

Trendelag Norway

<

Length: 84 Vars: 3 of 23 Order: Dataset Obs: 173 of 2076 Filter: On Mode: Browse

br region country regional_gdp_cap_1990 if year == 2010

Basic maps

Now we get to the fun part! Let’s load our nice and tidy
dataset.

use regional_dataset, clear
help spmap
spmap is aimed at visualizing several kinds of spatial data,
and is
particularly suited for drawing thematic maps and display-

ing the results
of spatial data analyses.
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Basic command

Here we draw a map with just the outline of our regions. We
use the nutscoord.dta file as our map.

spmap using "nutscoord.dta" if year == 1950, id(_ID)

[ill; Graph - Graph - m} X

File Edit Object Graph Tools Help

FEHE DX Rerr A o 0>,

Adding titles and notes

spmap using "nutscoord.dta" if year == 1960, id(_ID) ///
title("My first Map", size(large)) ///
note("Source: Rosés-Wolf (2020)", size(vsmall) pos(5))
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iill; Graph - Graph - O x
File Edit Object Graph Tools Help
EEHS DR oA o0l b

My first Map

Source: Rosés-Valf (2020)

Introducing a fill

Let’s now map the variable for National GDP per capita to the
fill aesthetic for the year 1950.

spmap national_gdp_cap_1990 using "nutscoord.dta" if year == 1950, id(_ID)
Notice that we now get a legend in the bottom left hand corner

that shows us what the different colours on the map mean.
Look at Sweden and Denmark go!
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il Graph - Graph
File Edit Object Graph Tools Help

EHE B ey rwa o 01>,

(5448258 8023 345]
(4022.005,5448.258]
(3700.131,4022.085]
(320453, 3703.131]

Change the colour palette

Here we use the palette Blues2 to specify what colours we want
to fill our base map polygons.

spmap regional_gdp_cap_1990 using "nutscoord.dta" if year == 1950, id(_ID) fcolor(Blues2)
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1illy Graph - Graph - m] *

File Edit Object Graph Tools Help

EHS B goor@a o 0 »,

(5626.21,10617.77]

(4266.159,5626.21]
p (3210.897,4266.158]

[1305.908,3219.647]

No d

E

rlor (Blues2) legend(pos(9)) leagstvle(2)

Change the formatting of the legend

spmap regional_gdp_cap_1990 using "nutscoord.dta" if year == 1950, id(_ID) fcolor(Blues2) le

That’s a bit better! The numbers still look horrid though.
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iill; Graph - Graph - m} X
File Edit Object Graph Tools Help
EHS B gerrea o 0 b,

582821 - 10617 77
4266 150 - 5828 21
3210.697 - 4268.159

1305098 - 3210 687
No dats

Frnlar ATmas21

Fix legend formatting

help format // you can format any variable

format regional_gdp_cap_1990 %12.0fc // 12 numbers left of the decimal point; O to the right
spmap regional_gdp_cap_1990 using "nutscoord.dta" if year == 1950, id(_ID) fcolor(Blues2) le

@ Stata number formatting

In Stata, the number formatting for graphs is controlled
by format codes.

The format code “%12.0fc” is a combination of four parts:

o “%12” specifies the number of spaces to the left of
the decimal point, in this case 12 spaces.

e “0” specifies the number of decimal places to be dis-
played, in this case 0.

o “f” specifies the data type, in this case a floating
point number
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e “c” specifies the format of the number, in this case
including commas as the thousands separator.

In general, format codes can be used to control the ap-
pearance of numbers in tables, graphs and other outputs
in Stata. Each format code has a combination of width,
decimal places and data type specifiers to format the num-
bers as desired.

That’s better!

Iill; Graph - Graph - m] *
File Edit Object Graph Tools Help

EHS B gerrw o0l b,

6.626 - 10.618
4,266 - 5.626
3,220 - 4.258
1,308 -3.220

No data.

Change legend breaks and add a title

Let’s make the numbers in the legend more logical:

@ Tip

In Stata, the clmethod () command is used to specify the
method for creating breaks (or intervals) on a color scale
in a graph. The clbreaks() command is used to specify
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the values of the breaks.

In this specific example, the command “clmethod(custom)
clbreaks(0 (1000) 12000)” is used to create a custom color
scale with the following properties:

e The scale starts at 0.
e The gradations of the scale are 1,000.
e The top end of the scale is 12,000.

The clbreaks() command is set to “0 (1000) 12000”
which means that the color scale starts at 0 and continues
to increase in increments of 1,000 up to 12,000. In other
words, the scale will have 12 breaks or intervals: 0, 1000,
2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000, 10000,
11000, 12000.

This custom scale will be used to colour the data points
in the graph accordingly.

It’s important to note that the command
method(custom)” is required to use the custom breaks
defined in the “clbreaks()” command.

“Cl_

The number of breaks is a stylistic choice and can impact the
message that the reader takes away. Consider how the dark
blue areas stand out in Sweden and the UK in the second figure,
compared to the first.

(I think you see by now what the graph editor looks like - I'm
saving the image from the editor from now on.)

spmap regional_gdp_cap_1990 using "nutscoord.dta" if year ==

1950, id(_ID) fcolor(Blues2) le

title("Regional GDP per Capita - 1950 ", size(medium)) ///

0size(0.02 ..) ocolor(gs8 ..) ///
clmethod(custom) clbreaks(0 (1000) 12000)

spmap regional_gdp_cap_1990 using "nutscoord.dta" if year ==
title("Regional GDP per Capita - 1950", size(medium)) ///
0size(0.02 ..) ocolor(white ..) ///
clmethod(custom) clbreaks(0 3000 (1000) 6000 12000)
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Regional GDP per Capita - 1950 Regional GDP per Capita - 1950

11,000 - 12,000
10,000 - 11,000
9,000 - 10,000
8,000 - 9,000
70008000 (00012000
6,000 - 7,000 e
5,000 - 6,000

(|

(4.000.5.000]
4,000 - 5,000 - l[:gg?)%;]m
3,000 - 4,000 D Nﬂlﬂlﬂata
2,000 - 3,000
1,000 - 2,000
0-1,000
No data
Figure 9: Lots of breaks Figure 10: Fewer breaks

Comparison of breaks

31



What do we do about the areas with no data?

Let’s have a look at the employment share in industry.

Look at the North of the UK in 1950 - such a powerhouse!

@ Tip

The ndfcolor(gray) command makes areas with no data
greyed out (note the US spelling of gray vs grey)

spmap employment_share_industry using "nutscoord.dta" if year == 1950, id(_ID) fcolor(Blues?
title("Employment Share Industry - 1950", size(medium)) ///
0size(0.02 ..) ocolor(white ..) ///
ndfcolor(gray) ndocolor(none ..) ndsize(0.02 ..)

spmap employment_share_industry using "nutscoord.dta" if year == 1950, id(_ID) fcolor(Blues?
title("Employment Share Industry - 1950", size(medium)) ///
0size(0.02 ..) ocolor(white ..) ///
clmethod(custom) clbreaks(0 (0.2) 0.8) ///
ndfcolor(gray) ndocolor(none ..) ndsize(0.02 ..)

spmap employment_share_industry using "nutscoord.dta" if year == 1950, id(_ID) fcolor(Blues?
title("Employment Share Industry - 1950", size(large)) ///
0size(0.02 ..) ocolor(white ..) ///
clmethod(custom) clbreaks(0 (0.2) 0.8) ///
legend(pos(9) size(medium) rowgap(1.5) label(5 "60-80 %") label(4 "40-60 %") ///
label(3 "20-40 %") label(2 "0-20 %") label(l "No data")) ///
ndfcolor(gray) ndocolor(white ..) ndsize(0.02 ..)
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Employment Share Industry - 1950 Employment Share Industry - 1950 Employment Share Industry - 1950

6080 %
RN l 5% = 4060 %
Sricacae- aearare ) 2040 %
W o da= [ Nodats 0-20 %
™ No data
Figure 11: Default legend Figure 12: Breaks by 20 percent Figure 13: A well formatted legend

More legend comparisons
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