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Importance of Learning How to Construct Variables

 Many theoretical constructs used in social sciences are
measured either by combining several indicators measured
at the same time (e.g., depressive symptoms) or by
combining measures across different time points (e.g,.
martial history).

 Many students mistakenly think that to construct variables,
they just need to aggregate the information of different
iIndicators into a theoretical construct. Subsequenity, they
underestimate the time and effort they need to spend in
understanding and cleaning up the data before they can
start constructing variables.

« This workshop will demonstrate how to use Stata to look at
the data, clean up errors in the data, and then construct
marriage history for individual respondents.

gFamlly and 3
éDemographlc Research



Steps of Data Analysis
« Steps

s Step 0: Decide research questions and hypotheses

»» Step 1: Obtain original data

»» Step 2: Understand data by reading questionnaires, codebooks,
and user’s guides and browse through data files

»» Step 3: Clean data and construct variables

s Step 4: Run statistical analyses

s Step 5: Obtain final results

s Step 6: Complete the project

« Timeline
0—4)—2 3 4 5 6

« Cleaning data and constructing variables are usually very
time consuming,and thus analysts should plan ahead and
allow themselves to have sufficient time to complete
these two tasks.
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Key Information about Data

Before start using the data, users should know the following
Information about the data:

* What is the number of observations in the data?

* What is the total number of variables?

% Are variable and value labels associated with the variables?
% Are the variables string or numerical?

* Which one(s) are the ID variable(s)?

% Are the data in long or wide format?
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Key Information about Cleaning data and Constructing Variables

« Social data may contain errors because of entry errors, design effects,
or respondents’ erroneous reports. Thus, users need to clean the data
before constructing variables.

 When cleaning data, users usually look at two issues:

% Coding errors are impossible values of variables, which is very easy
to identify.

% Inconsistences are conflicting information across indicators, which is
usually difficult to identify.

« Cleaning data is time-consuming because users need to replace the
values of the variables for individual respondents.

* To clean data and construct variables, users need to know what
variables will be used to construct new variables, what errors may exist
for these variables, and what other variables to be used to identify
possible problems in these variables.

 When cleaning data, users may need to make some judgement calls.
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A Demonstration of How to Clean Marriage History Data

Sample data used in this workshop:

*The information about marriage history was collected from
14 respondents between December 2020 and January
2021.

*The respondents reported a maximum of three prior
marriages.

*The goal is to construct variables to describe the stability of
marital status between the start of first marriage and the
Interview date.
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A Demonstration of How to Clean Marriage History Data (Cont.)

« Variables in the Sample Data

Table 1: Description of Variables in the Sample Data
variable Variable Label

Range of Valid Values

ter for

=
(]

id Id 1-14
inter_y Interview Year 2020-2021
inter_m Interview Month 1-12
mar_syl Start of First Marriage, Year 1970-2017
mar_sm1 Start of First Marriage, Month 1-12
mar_eyl End of First Marriage, Year 1969-2021
mar_em1 End of First Marriage, Month 2-11
mar_sy2  Start of Second Marriage, Year 1990-2018
mar_sm2 Start of Second Marriage, Month 1-11
mar_ey2  End of Second Marriage, Year 2001-2018
mar_em2 End of Second Marriage, Month 3-12
mar_sy3 Start of Third Marriage, Year 2006-2019
mar_sm3  Start of Third Marriage, Month 1-10
mar_ey3  End of Third Marriage, Year 2016-2019
mar_em3 End of Third Marriage, Month 5-11
marital Current Marital Status 0-1

1-3
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		facebook		sam1160@mail.com		mimi116

				acewu1160@gmail.com		mimi116

				shengwu1225@yahoo.com.tw		mimi116

		jgss

		textnow.com		dondon_116@yahoo.com		mimi116		419-930-2284

		textnow.com		sam1160@mail.com		mimi116		4195619336

		HP support assistant (home pc)		shengwu1225@yahoo.com.tw		Mimi@116		serial number: CNV82802ZZ		product number: 2HL15AA#ABA

		HP home pc admin		mimi; mimi116		dondon, Taichung, Taichung

		Nordy Club		dondon_116@yahoo.com		Mimi1160		4199229335		4199229335

		Target		4193530429		dondon_116@yahoo.com		Mimi@116

		BP		abawu1160		Dondon@116		4193781848

		Bpme		dondon_116@yahoo.com		Dondon@116		5804		4199080630

		Cambridge Dictionary		dondon_116@yahoo.com		Mimi@1160

		Merriem Dictionary		dondon_116@yahoo.com		Mimi@116

		quizlet		dondon_116@yahoo.com		Mimi@5804		username: dondon116

		macys		acewu1160@gmail.com		Mimi@116		922-9335

		Macy's		dondon_116@yahoo.com		Mimi5804

		台灣好農 (https://www.wonderfulfood.com.tw)		dondon116		mimi116		shengwu1225@yahoo.com.tw

		skype		dondonmimi		Mimi@1160		419-378-1848
ifenlin116@yahoo.com

		G2A		dondon_116@yahoo.com		Mimi@116

		befrugal		dondon_116@yahoo.com		mimi116

		JGSS		wuh@bgsu.edu		Try%out10

		Adobe		Digital ID		Password: AddHealth

		Columbia Gas		ifenlin116@yahoo.com		Mimi@116

		homedepot		dondon_116@yahoo.com		Mimi@116

		slickdeals		abawu1160@yahoo.com		Mimi1160

		wahlpro		abawu1160@yahoo.com		Mimi@116

		walgreens (HS)		dondon116		dondon_116@yahoo.com		Mimi@116

		walgreens (HS)		ifenlin116 		dondon1160@gmail.com		Mimi@116

		ifenlin (Toledo clinic)		https://mycw83.ecwcloud.com/portal11058/jsp/100mp/login_otp.jsp		itenlin@bgsu.edu		hsueh5fen8

		ERA commons		HSUEHSHENGWU		Mimi@116out

		Pew		wuh@bgsu.edu		Mimi%116

		Zotero		dondon116		shengwu1225@gmail.com		mimi116

		dropbox		shengwu1225@gmail.com		mimi116

		scottbrand		Dondonmimi@1

		bgsu retirement (at work)		shengwu		Try%out1 

		pinterest		dondon_116@yahoo.com		Mimi@116

		Tracfone (I-Fen_)(419) 315-3749		dondon1160@gmail.com		mimi116 or Mimi116

		linked		samperkins@mail.com		Mimi@116

		jockey		sam1160@mail.com		Mimi1160

		Deluxe Payment Exchange 		dondon_116@yahoo.com		Mimi@5804

		i-fen google voice		queenlin1160		mimi1160

		rockport		sam1160@mail.com		Mimi@116		(https://refer.rockport.com/sam1160)

		mapquest developer		sam1160@mail.com		user name: dondon116		mimi116		tAVD8RtXQKAZhLZvtWtTIMi6VAvJBSjP

		clorox		dondon_116@yahoo.com		Mimi@1160

		promedica		dondon116		Mimi@116		wuh@bgsu.edu

		Wood county hospital		dondon116		Mimi@116

		American Express gift card		shengwu1225@yahoo.com.tw		Mimi@116

		Arthritis & Rheumatism Center (www.ncdsinc.com)		Use last name, birthday, zip code, and first two letters of the service code to log in

		orchid ID		shengwu1225@gmail.com		Mimi@116

		kisseo		sam1160@mail.com		Mimi116

		walmart (HS)		dondon_116@yahoo.com		Mimi@116
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email

				dondon1160@gmail.com		Try%out1						kohls		restaurant

				jimlee1160@yahoo.com		mimi1160		dondon1160@gmail.com		mimi1160		kohls

		ok		jimlu1160@gmail.com		mimi1160		jimlee1160@yahoo.com		mimi1160		kohls

				janewu11160@yahoo.com		mimi1160		jimlu1160@gmail.com		mimi1160		kohls

		ok		janewu11160@gmail.com		mimi1160		janewu11160@yahoo.com		mimi1160		kohls

				peterwu1160@yahoo.com		mimi1160		janewu11160@gmail.com		mimi1160		kohls



		ok		aaronwu1160@gmail.com		Try%out1		aaronwu11600@yahoo.com		mimi1160		sears, kohls

		ok		acewu1160@gmail.com		Try%out1

		ok		dondon1160@gmail.com		Try%out1

		ok		shengwu1225@gmail.com		Try%out1



		ok		abawu1160@gmail.com		mimi1160		abawu11600@yahoo.com		mimi1160

		ok		abbawu1160@gmail.com		mimi1160		abbawu11600@yahoo.com		mimi1160

		ok		abbywu1160@gmail.com		mimi1160		abbywu11600@yahoo.com		mimi1160







				abewu1160@gmail.com		mimi1160		abewu11600@yahoo.com		mimi1160

				abelwu1160@gmail.com		mimi1160		abelwu11600@yahoo.com		mimi1160

				abhaywu1160@gmail.com		mimi1160		abhaywu11600@yahoo.com		mimi1160

				abiewu1160@gmail.com		mimi1160		abiewu11600@yahoo.com		mimi1160

				abnerwu1160@gmail.com		mimi1160		abnerwu11600@yahoo.com		mimi1160

				abuwu1160@gmail.com		mimi1160		abuwu11600@yahoo.com		mimi1160

				acewu1160@gmail.com		mimi1160		acewu11600@yahoo.com		mimi1160

				actonwu1160@gmail.com		mimi1160		actonwu11600@yahoo.com		mimi1160

				adahywu1160@gmail.com		mimi1160		adahywu11600@yahoo.com		mimi1160

				adairwu1160@gmail.com		mimi1160		adairwu11600@yahoo.com		mimi1160

				adamwu1160@gmail.com		mimi1160		adamwu11600@yahoo.com		mimi1160

				adanwu1160@gmail.com		mimi1160		adanwu11600@yahoo.com		mimi1160

				addaewu1160@gmail.com		mimi1160		addaewu11600@yahoo.com		mimi1160

				adewu1160@gmail.com		mimi1160		adewu11600@yahoo.com		mimi1160

				ademwu1160@gmail.com		mimi1160		ademwu11600@yahoo.com		mimi1160

				adenwu1160@gmail.com		mimi1160		adenwu11600@yahoo.com		mimi1160

				adielwu1160@gmail.com		mimi1160		adielwu11600@yahoo.com		mimi1160

				adishwu1160@gmail.com		mimi1160		adishwu11600@yahoo.com		mimi1160

				aditwu1160@gmail.com		mimi1160		aditwu11600@yahoo.com		mimi1160

				jacobwu1160 <jacobwu1160@aim.com>  tryitout116

				mikewu1160 <mikewu1160@aim.com>  tryitout116

				mindylin1225@aim.com tryitout116

				mimilin1225@aim.com tryitout116

				ace1160@mail.com		mimi1160

				adin1160@mail.com		mimi1160

				aden1160@mail.com		mimi1160

				ada1160@mail.com		mimi1160

				addo1160@mail.com		mimi1160

				addy1160@mail.com		mimi1160		still have valid 



				kyowu1160@mail.com		mimi1160

				ajwu1160@mail.com		mimi1160

				akiawu1160@mail.com		mimi1160

				ajalin1160@mail.com		dondon5804

				(310) 574-2851

				(646) 789-5633		(aaaron)

				419-922-9335

				sears		ifenlin116@yahoo.com		mimi1225

						ace1160@mail.com		mimi1225

				priceline		dondon_116@yahoo.com		mimi116

						abawu1160@yahoo.com		mimi116

						abbawu1160@yahoo.com		mimi116

						ifenlin116@yahoo.com		mimi116

				sears e-card		ifenlin116@yahoo.com		mimi1225

				acewu1160@gmail.com		mimi1160

				queenlin1160@gmail		mimi1160

												amazon

				adin1160@yahoo.com		mimi116		sharing				dondon

				sam1160@inbox.com		mimi116		acewu1160@gmail.com		sonicare		itworks

				dondon_116@yahoo.com								mimi116

				abawu1160@yahoo.com								change

				ace1160@mail.com						also sonicare		justdoit

				dondon116@shortmail.me		mimi116

				Username:		00535074424		dondon		https://www.share-online.biz

				Password:		kToseAKqC		mimi5804

				(310) 574-2851		shengwu1225@gmail.com		419-3530429

				(646) 789-5633		aaronwu1160@gmail.com		(419) 372-3119

				(419) 922-9335		acewu1160@gmai.com		419-378-1848

				dondon_116@yahoo.com		Try@out1		shengwu1225@gmail.com		dondon1160@gmail.com

				abbawu1160@yahoo.com		Try@out1		abbawu1160@gmail.com

				abawu@mail.com		Mimi@116		uploadrocket.net		Used for KFC, bed, bath

				acewu@mail.com		Mimi@116

				sam1160@mail.com		Mimi@116		(310) 574-2851		used for KFC

				dondonwu@mail.com		Mimi@116

				Ollie's Army		dondon_116@yahoo.com		Mimi1160		419-540-0520

				dondonwu116@gmail		dondonwu@mail.com

				Steve		Kane		steve147@email.com (recover dondon_116@yahoo.com)		Here@Now



				samperkins@mail.com		Mimi@116		retrieve: sam1160@mail.com







				spring4		dondon116
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cable

		27.99																		78.74

		25.87		1		2.12		4030150349032101		06/28		222		k						76.62		1		2.12		5113320423982219		02/28		153		k

		23.48		2		2.39		5113320082379731		07/27		428		m						74.27		2		2.35		4358801081269426		04/28		857		m

		21.36		3		2.12		4941600111569084		05/26		589		v						71.4		3		2.87		4941607395611649		05/26		731		v

		18.99		4		2.37		4030150349032093		06/28		177		k						69.28		4		2.12		4941600138138434		05/26		844		v

		16.87		5		2.12		4358800074478440		04/28		688		m						66.93		5		2.35		4030150396185752		11/28		395		k

		12.52		6		4.35		4034464268373206		08/28		002		m						64.81		6		2.12		4941600123811417		05/26		912		v

		10.4		7		2.12		5113320034057427		07/27		405		m						63.31		7		1.5

		7.42		8		2.98		5113320069972839		07/27		699		m						61.81		8		1.5		voice

		0		9		7.42														57.69		9		4.12		4358800563818619		01/29		813

		0		10																55.01		10		2.68		4941600184145630		05/26		483

																				52.34		11		2.67		4030150433513925		06/29		277

		27.99																		49.97		12		2.37		4358801781515680		01/29		409

		25.09		1		2.9		4941605551031651		09/28		611								47.62		13		2.35		5113320017249801		07/27		456

		22.74		2		2.35		4034460200652434		01/29		951								46.17		14		1.45		voice

		19.61		3		3.13		4034461361880871		01/29		071								36.46		15		9.71		5113320469569128		07/27		387

		17.26		4		2.35		4030150433513743		06/29		510								18.18		16		18.28		4030150349032226		06/28		087

		15.46		5		1.8		voice												15.87		17		2.31		voice

		13.34		6		2.12		voice												12.77		18		3.1		4941605589326503		09/28		039

		0		7		13.34		5113320191502843		10/27		404								10.42		19		2.35		4941605529599532		09/28		606

																				-0		20		10.42		5113320191502843

																				I-Fen Toledo

																				166.35

																				163.3		1		3.05		4358807323137990		01/29

																				160.22		2		3.08		4358805274099102		01/29

																				157.47		3		2.75		4030150433513891		06/29

																				155.12		4		2.35		4034464222152514		06/29

																				152.41		5		2.71		5113320191502843		10/27

																				95.41		6		57		5113320444470376		07/27

																				6.64		7		88.77		5113320197209831

																				4.29		8		2.35		4358808734759950		01/29

																				1.17		9		3.12		4358809820765943		01/29

																				253.92		10		2.35		4030150433513883		06/29

																				251.32		11		2.6		4358803504474997		01/29

																				0				251.32		citi double

																				I-Fen Toledo

																				166.35

																				164		1		2.35		4030150433839775		6/29		440

																				161.1		2		2.9		4030150433513578		6/29		857

																				158.75		3		2.35		4358806109867192		01/29		182

																				156.2		4		2.55		4030150458974457		01/30		592

																				153.85		5		2.35		4034466947907114		10/29		900

																				151.15		6		2.7		4034460762599205		1029		523

																				148.8		7		2.35		4034467700037636		10/29		447

																				145.7		8		3.1		4034464499982304		10/29		072

																				142.55		9		3.15		4034464537001356		10/29		295

																				140.2		10		2.35		4358806336803259		01/29		239

																				137.28		11		2.92		4030150433513792		06/29		974

																				134.93		12		2.35		4034463723699429		01/30		313

																				131.83		13		3.1		4034467499770991		01/30		067

																				129.48		14		2.35		4034467479199112		01/30		188

																				126.48		15		3		4034464221961360		10/29		442

																				124.13		16		2.35		4034465284194112		10/29		488

																				80.24		17		43.89		4034465319951551		01/30		733

																				34.18		18		46.06		4034464428183271		01/30		013

																				8.1		19		26.08		BOA

																				0		20		8.1		4034466457023997		01/30		250

																				27.99

																				25		1		2.99		4034462937681454		01/30		138

																				20.95		2		4.05		4034464436060792		10/29		595

																				17.85		3		3.1		4034464111555447		10/29		685

																				13.8		4		4.05		4358804859780228		08/28		340

																				11.45		5		2.35		4034467821292698		01/30		902

																				9.1		6		2.35		4034460168527750		01/30		822

																				5.05		7		4.05		4034465607202121		01/30		937

																				1.93		8		3.12		4034466709889534		10/29		695

																				-2.12		9		4.05		4034469799557086		10/29		274

																				25.87				2.56		5113320317315146

																				23.31				2.35		5113320000903166

																				20.96				3.08		5113320332907968

																				17.88				3.85		5113320020827965

																				14.03				4.05		4358804095312083

																				9.98				3.4		4034463935657892

																				6.58				4.05		4358800547009822

																				2.53				4.35		4358806106037948

																				-1.82

																				679.17

																				667.9		1		11.27		5113320220108372		11/29		800

																				656.84		2		11.06		5113320382674328		11/29		303

																				653.99		3		2.85		5113320465714025		05/30		328

																				650.84		4		3.15		5113320293287582		11/29		056

																				647.99		5		2.85		5113320098927119		05/30		464

																				636.72		6		11.27		5113320176480494		11/29		845

																				633.62		7		3.1		5113320457631260		07/27		302

																				621.13		8		12.49		5113320003312605		07/27		077

																				607.28		9		13.85		5113320206599321		05/30		410

																				601.42		10		5.86		4034466166239017		01/30		033

																				593.88		11		7.54		4358803068789087		08/28		441

																				592.03		12		1.85		4034467457541749		01/30		758

																				572.03		13		20		4097580613476826		05/30		192

																				558.18		14		13.85		5113320409852154		11/29		235

																				258.18		15		300		377935704381922		11/30		3546 (amex)

																				9.88		16		248.3		5113320200549124		05/30		141

																				ERROR:#REF!





Phone

		Mperks 4193530429 (5 off)		dondon_116@yahoo.com		mimi1160		Hsueh-sheng

		Mperks 4193781848 (i-fen)		abawu1160@yahoo.com

		Mperks 419-908-0630 (aaron)		aaronwu1160@gmail.com

		Mperks 4195400520 		abawu1160@gmail.com		OK

		Mperks 4194057879		acewu1160@gmail.com

		Mperks - 4193723119 		jimlu1160@gmail.com		mimi1160		5804

		Mperks- 5677777234 		janewu1160@gmail.com		mimi1160

		Mperks- 4193728517 		abbawu1160@yahoo.com

		Mperks  3105742851 (scan)		abawu@mail.com		shengwu1225@gmail.com		419-3530429

		Mperks 6467895633 (no)		acewu@mail.com		aaronwu1160@gmail.com		(419) 372-3119

		Mperks 4199229335 (scan)		sam1160@mail.com		acewu1160@gmai.com		419-378-1848

		Mperks 4199759330 (no)		happy1234		1234

		Mperks 4198715797 (no happy)		happy1234		1234		rudili@mail.com

		mperks 4196885044 (no happy)		dondonwu116@gmail.com		mimi1160		5804

																freedompop						Pin-ban (419-405-7879)

		I-Fen AT&T Phone		community: dondonandmimi@gmail.com; mimi116												freedompop						moto
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Sheet2

		id		interview year		interview month				mar1_s_y		mar1_s_m		mar1_e_y		mar1_e_m				mar2_s_y		mar2_s_m		mar2_e_y		mar2_e_m				mar3_s_y		mar3_s_m		mar3_e_y		mar3_e_m		Current married		total number of marriages

		1		2020		12				1970		1		1970		11				1971		8		1979		7				1986		2		1989				0		1

		2		2020		12				1972		2		1976		9				1978		1		1979		2				1981		6		1984				0		1

		3		2020		12				1974		3		1980		7				1983		2		1985		1				1986		7		1989				0		1

		4		2020		12				1976		4		1984		5				1988		3		1991		3				1994		8		1997				1		1

		5		2020		12				1978		5		1988		3				1993		4		1997		5				2002		9		2005				1		1

		6		2020		12				1980		6		1992		1				1998		5		2003		7				2010		2		2013				1		1

		7		2020		12				1982		7		1996		2				2003		3		2006		4				2010		1		2013				1		1

		8		2020		12				1984		8		2000		3				2004		4		2008		7				2015		3		2018				0		2

		9		2020		12				1986		9		2004		3				2008		1		2009		9				2018		5		2021				0		2

		10		2020		12				1988		10		2008		1				2012		1		2013		1				2014		7		2017				0		2

		11		2021		1				1990		11		2012		4				2016		3		2019		3				2022		4		2025				0		2

		12		2021		1				1992		12		2016		2				2018		2		2020		5				2025		7		2028				1		2

		13		2021		1				1994		1		1996		5				2000		6		2006		7				2013		9		2016				1		2

		14		2021		1				1996		2		2000		3				2004		7		2011		2				2013		7		2016				1		2

		15		2021		1				1998		3		2004		5				2005		8		2013		6				2019		4		2022				1		2

		16		2012		1				2000		4		2001		4				2005		9		2014		8				2022		3		2025				0		3

		17		2021		1				2002		5		2005		3				2006		10		2016		11				2017		4		2019		5		0		3

		18		2021		1				2004		6		2006		2				2007		11		2018		12				2019		1						1		3

		19		2021		1				2006		7		2007		1				2009		12		2013		6				2019		2		2022				1		3

		20		2021		1				1974		4		1982		4				1986		2		1988		7				1995		8						1		3

		id		interview year		interview month				mar1_s_y		mar1_s_m		mar1_e_y		mar1_e_m				mar2_s_y		mar2_s_m		mar2_e_y		mar2_e_m				mar3_s_y		mar3_s_m		mar3_e_y		mar3_e_m		Current married		total number of marriages

		1		2020		12				1970		1		1970		11																						0		1

		2		2020		12				1972		2		1976		9																						0		1

		3		2020		12				1974		3		1980		7																						0		1

		4		2020		12				1976		4		1984		5																						1		1				Does not consider if missing in total number of marriages or current married

		5		2020		12				1978		5																										1		1

		6		2020		12				1980		6																										1		1

		7		2020		12				1982		7																										1		1

		8		2020		12				1984		8		2000		3				2004		4		2008		7												0		2

		9		2020		12				1986		9		2004		3				2008		1		2009		9												0		2

		10		2020		12				1988		10		2008		1				2012		1		2013		1												0		2

		11		2021		1				1990		11		2012		4				2016		3		2019		3												0		2

		12		2021		1				1992		12		2016		2				2018		2																1		2

		13		2021		1				1994		1		1996		5				2000		6																1		2

		14		2021		1				1996		2		2000		3				2004		7																1		2

		15		2021		1				1998		3		2004		5				2005		8																1		2

		16		2021		1				2000		4		2001		4				2005		9		2014		8				2016		3		2018		6		0		3

		17		2021		1				2002		5		2005		3				2006		10		2016		11				2017		4		2019		5		0		3

		18		2021		1				2004		6		2006		2				2007		11		2018		12				2019		1						1		3

		19		2021		1				2006		7		2007		1				2009		12		2013		6				2015		2						1		3

		20		2021		1				1974		4		1982		4				1986		2		1988		7				1995		8						1		3

		id		interview year		interview month				mar1_s_y		mar1_s_m		mar1_e_y		mar1_e_m				mar2_s_y		mar2_s_m		mar2_e_y		mar2_e_m				mar3_s_y		mar3_s_m		mar3_e_y		mar3_e_m		Current married		total number of marriages

		1		2020		12				1970		1		1969		11																						0		1

		2		2020		12				1972		2		2021		9																						0		1

		3		2020		12				1974		3		1980		.																						0		1

		4		2020		12				1976		4		1984		5																						1		1

		5		2002		1				1978		5		1988		6																						1		1

		6		2020		1				1980		6																										1		1

		7		2020		12				1982		7																										1		1

		8		2020		12				1984		8		1983		3				2004		4		2008		7												0		2

		9		2020		12				1986		9		2025		3				2008		1		2009		9												0		2

		10		2020		12				1988		10		2008		1				2012		1		2013		1												0		2

		11		2021		1				2016		3		2019		3				1990		11		2012		4												0		2

		12		2021		1				1992		12		2016		2				2018		2		2019		3												1		2

		13		2021		14				1994		1		1996		5				2000		6																1		2

		14		2021		1				1996		2		2000		3				2004		7																1		2

		15		2021		1				1998		3		2004		5				2005		8																1		2

		16		2012		1				2000		4		2001		4				2005		9		2014		8				2016		3		2018		6		0		3

		17		2021		1				2017		4		2019		5				2002		5		2005		3				2006		10		2016		11		0		3

		18		2021		1				2004		6		2006		2				2007		11		2018		12				2019		1						1		3

		19		2021		1				2006		7		2007		1				2009		12		2013		6				2015		2						1		3

		20		2021		1				1974		4		1982		4				1986		2		1988		7				1995		8						1		3



		id		interview year		interview month				mar1_s_y		mar1_s_m		mar1_e_y		mar1_e_m				mar2_s_y		mar2_s_m		mar2_e_y		mar2_e_m				mar3_s_y		mar3_s_m		mar3_e_y		mar3_e_m		Current married		total number of marriages

		1		2020		12				1970		1		1969		11																						0		1

		2		2020		12				1972		2		2021		9																						0		1

		3		2020		12				1974		3		1980		.																						0		1

		4		2020		12				1976		4		1984		5																						0		1

		5		2002		1				1978		5		1988		6																						0		1

		6		2020		1				1980		6																										1		1

		7		2020		12				1982		7																										1		1

		8		2020		12				1984		8		1983		3				2004		4		2008		7												0		2

		9		2020		12				1986		9		2025		3				2008		1		2009		9												0		2

		10		2020		12				1988		10		2008		1				2012		1		2013		1												0		2

		11		2021		1				2016		3		2019		3				1990		11		2012		4												0		2

		12		2021		1				1992		12		2016		2				2018		2		2019		3												1		2

		13		2021		14				1994		1		1996		5				2000		6																1		2

		14		2021		1				1996		2		2000		3				2004		7																1		2

		15		2021		1				1998		3		2004		5				2005		8																1		2

		16		2012		1				2000		4		2001		4				2005		9		2014		8				2016		3		2018		6		0		3

		17		2021		1				2017		4		2019		5				2002		5		2005		3				2006		10		2016		11		0		3

		18		2021		1				2004		6		2006		2				2007		11		2018		12				2019		1						1		3

		19		2021		1				2006		7		2007		1				2009		12		2013		6				2015		2						1		3

		20		2021		1				1974		4		1982		4				1986		2		1988		7				1995		8						1		3

				problem 1		invalue values in variables

				problem 2

				problem 3		Inconsistencies between date variables and the current mariatal status

				problem 4

				problem 5

				problem 6

				problem 7

				problem 8

				problem 9

				problem 10

				problem 11

				problem 12

		id		interview year		interview month				mar1_s_y		mar1_s_m		mar1_e_y		mar1_e_m				mar2_s_y		mar2_s_m		mar2_e_y		mar2_e_m				mar3_s_y		mar3_s_m		mar3_e_y		mar3_e_m		Current married		total number of marriages

		3		2020		12				1974		3		1980		7																						0		1		1

		4		2020		12				1976		4																										1		1		2

		8		2020		12				1984		8		2000		3				2004		4		2008		7												0		2		3

		9		2020		12				1986		9		2004		3				2008		1																1		2		4

		17		2021		1				2002		5		2005		3				2006		10		2016		11				2017		4		2019		5		0		3		5

		18		2021		1				2004		6		2006		2				2007		11		2018		12				2019		1						1		3		6

		16		2012		1				2000		4		2001		4				2005		9		2014		8				2016		3		2018		6		0		3		7

		13		2021		14				1994		1		1996		5				2000		6																1		2		8

		1		2020		12				1970		1		1969		11																						0		1		9

		2		2020		12				1972		2		2021		9																						0		1		10

		12		2021		1				1992		12		2016		2				2018		2		2019		3												1		2		11

		11		2021		1				2016		3		2019		3				1990		11																0		2		12

		22		2021		1				1986		9		2004		3				2000		5		2001		5												0		2		13

		17		2021		1				2017		4		2019		5				2002		5		2005		3				2006		10		2016		11		0		3		14









		3		2020		12				1974		3		1980		.																						0		1

		4		2020		12				1976		4		1984		5																						0		1

		5		2020		1				1978		5		1988		6																						0		1

		6		2020		1				1980		6																										1		1

		7		2020		12				1982		7																										1		1

		8		2020		12				1984		8		1983		3				2004		4		2008		7												0		2

		9		2020		12				1986		9		2025		3				2008		1		2009		9												0		2

		10		2020		12				1988		10		2008		1				2012		1		2013		1												0		2

		14		2021		1				1996		2		2000		3				2004		7																1		2

		15		2021		1				1998		3		2004		5				2005		8																1		2

		18		2021		1				2004		6		2006		2				2007		11		2018		12				2019		1						1		3

		19		2021		1				2006		7		2007		1				2009		12		2013		6				2015		2						1		3

		20		2021		1				1974		4		1982		4				1986		2		1988		7				1995		8						1		3





data

		id		inter_y		inter_m		mar_sy1		mar_sm1		mar_ey1		mar_em1		mar_sy2		mar_sm2		mar_ey2		mar_em2		mar_sy3		mar_sm3		mar_ey3		mar_em3		marital		mar_num

		1		2020		12		1974		3		1980		7																		0		1

		2		2020		12		1976		4																						1		1

		3		2020		12		1984		8		2000		3		2004		4		2008		7										0		2

		4		2020		12		1986		9		2004		3		2008		1														1		2

		5		2021		1		2002		5		2005		3		2006		10		2016		11		2017		4		2019		5		0		3

		6		2021		1		2004		6		2006		2		2007		11		2018		12		2019		1						1		3

		7		2012		1		2000		4		2001		4		2005		9		2014		8		2016		3		2018		6		0		3

		8		2021		14		1994		1		1996		5		2000		6														1		2

		9		2020		12		1970		1		1969		11																		0		1

		10		2020		12		1972		2		2021		9																		0		1

		11		2021		1		1992		12		2016		2		2018		2		2019		3										1		2

		12		2021		1		2016		3		2019		3		1990		11														0		2

		13		2021		1		1986		9		2004		3		2000		5		2001		5										0		2

		14		2021		1		2017		4		2019		5		2002		5		2005		3		2006		10		2016		11		0		3





Labels

				variable				Variable Label												Table 1: Description of Variables in the  Sample Data

																				variable				Variable Label				Range of Valid Values

		label variable 		id		:		Id				"

		label variable 		inter_y		:		Interview Year				"								id				Id				1-14		14				1		-		14

		label variable 		inter_m		:		Interview Month				"								inter_y				Interview Year				2020-2021		2021				2020		-		2021

		label variable 		mar_sy1		:		Start of  First Marriage, Year 				"								inter_m				Interview Month				1-12		12				1		-		12

		label variable 		mar_sm1		:		Start of  First Marriage, Month				"								mar_sy1				Start of  First Marriage, Year 				1970-2017		2017				1970		-		2017

		label variable 		mar_ey1		:		End of  First Marriage, Year 				"								mar_sm1				Start of  First Marriage, Month				1-12		12				1		-		12

		label variable 		mar_em1		:		End of  First Marriage, Month 				"								mar_ey1				End of  First Marriage, Year 				1969-2021		2021				1969		-		2021

		label variable 		mar_sy2		:		Start of  Second Marriage, Year 				"								mar_em1				End of  First Marriage, Month 				2-11		11				2		-		11

		label variable 		mar_sm2		:		Start of  Second Marriage, Month				"								mar_sy2				Start of  Second Marriage, Year 				1990-2018		2018				1990		-		2018

		label variable 		mar_ey2		:		End of  Second Marriage, Year 				"								mar_sm2				Start of  Second Marriage, Month				1-11		11				1		-		11

		label variable 		mar_em2		:		End of  Second Marriage, Month 				"								mar_ey2				End of  Second Marriage, Year 				2001-2018		2018				2001		-		2018

		label variable 		mar_sy3		:		Start of  Third Marriage, Year 				"								mar_em2				End of  Second Marriage, Month 				3-12		12				3		-		12

		label variable 		mar_sm3		:		Start of  Third Marriage, Month				"								mar_sy3				Start of  Third Marriage, Year 				2006-2019		2019				2006		-		2019

		label variable 		mar_ey3		:		End of  Third Marriage, Year 				"								mar_sm3				Start of  Third Marriage, Month				1-10		10				1		-		10

		label variable 		mar_em3		:		End of  Third Marriage, Month 				"								mar_ey3				End of  Third Marriage, Year 				2016-2019		2019				2016		-		2019

		label variable 		marital		:		Current Marital Status"				"								mar_em3				End of  Third Marriage, Month 				5-11		11				5		-		11

		label variable 		mar_num		:		Total Number of Marriages				"								marital				Current Marital Status				0-1		1				0		-		1

																				mar_num				Total Number of Marriages				1-3		3				1		-		3

		label define 		year

																														id		|		14		7.5		4.1833		1

				inter_y																										inter_y		|		0

				inter_m																										inter_m		|		0

		label value		mar_sy1		year																								mar_sy1		|		14		1990.929		15.43455

		label value		mar_sm1		month																								mar_sm1		|		14		5.071429		3.315796

		label value		mar_ey1		year																						-------------+---------------------------------------------------------

		label value		mar_em1		month																								mar_ey1		|		13		2003.077		15.18476

		label value		mar_sy2		year																								mar_em1		|		13		4.615385		2.785033

		label value		mar_sm2		month																								mar_sy2		|		10		2004		7.133645

		label value		mar_ey2		year																								mar_sm2		|		10		6.4		3.657564

		label value		mar_em2		month																								mar_ey2		|		6		2010.333		6.713171

		label value		mar_sy3		year																						-------------+---------------------------------------------------------

		label value		mar_sm3		month																								mar_em2		|		6		7.666667		3.444803

		label value		mar_ey3		year																								mar_sy3		|		4		2014.5		5.802298

		label value		mar_em3		month																								mar_sm3		|		4		4.5		3.872983

		label value		marital		marital																								mar_ey3		|		3		2017.667		1.527525

		label value		mar_num		mar_num																								mar_em3		|		3		7.333333		3.21455

																												-------------+---------------------------------------------------------

																														marital		|		14		0.3571429		0.4972452

																														mar_num		|		14		2		0.7844645
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A Demonstration of How to Clean Marriage History Data (Cont.)

Table 2. Sample Data

D Interview Year First Marriage Second Marriage Third Marriage Currently  Total Marriage
and Month Married

Year Month  StartYear StartMonth End Year EndMonth  Start Year Start Month EndYear End Month  Start Year Start Month EndYear End Month

id inter y inter m mar syl mar sml mar_eyl mar eml  mar sy2 mar sm2 mar_ey2 mar_em2  mar sy3 mar sm3 mar_ey3 mar_em3  marital mar_num
12020 12 1974 3 1980 7 0 1
2 00 12 1976 4 1 1
300 12 1984 8 2000 3 2004 4 2008 7 0 2
4 020 12 1986 9 2004 3 2008 1 2
3 202 1 2002 3 2005 3 2006 10 2016 1 2017 4 2019 3 0 3
6 2021 1 2004 ] 2006 2 2007 1 2018 12 2019 1 1 3
7 | 2012 1 2000 4 2001 4 2005 9 2014 ] 2016 3 2018 ] 0 3
g 02| 14 1994 1 1996 5 2000 ] 1 2
9 020 12 1970 1 1969 1 0 1
10 | 2020 12 1972 2 2021 9 0 1
1 2021 1 1992 12 2016 2 2018 2 1 2
12 2021 1 2016 3 2019 3 0 2
13 202 1 0 2
14 202 1 2017 4 2019 g 2002 g 2005 3 2006 10 2016 11 0 3
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A Demonstration of How to Clean Marriage History Data (Cont.)

Table 3. Final Data after errors have been corrected

ID Interview Year and First Marriage Second Marriage Third Marriage Currently Tatal Marriage
Month Married

Year ~ Month  Start Yearitart Month End Year End Month  Start Yearitart Month  End Year End Month  Start Year tart Month End Year End Month

id inter y inter_m  mar_syl mar_sml mar_eyl mar_eml mar_sy2 mar_sm2 mar_ey2 mar_em2 mar_sy3 mar_sm3 mar_ey3 mar_em3 marital mar_num
1 2020 12 1574 3 1580 7 . . . . . . . . 0 1
2 2020 12 1576 4 2020 12 . . . . 1 1
3 2020 12 1584 8 2000 3 2004 4 2008 7 0 2
4 2020 12 1586 g 2004 3 2008 1 2020 12 . . . . 1 2
5 2021 1 2002 5 2005 3 2006 10 2016 1 2017 4 2019 3 0 3
i 2021 1 2004 i 2006 2 2007 1 2018 12 2019 1 2021 1 1 3
7 2021 1 2000 4 2001 4 2005 g 2014 8 2016 3 2018 ] 0 3
8 2021 1 1594 1 1596 5 2000 ] 2021 1 1 2
g 2020 12 1570 1 0 1
10 2020 12 1972 2 . . . . . . 0 1
1 2021 1 1592 12 2016 2 2018 2 2021 1 1 2
12 2021 1 1590 1 2016 3 2019 3 0 2
14 2021 1 2002 5 2005 3 2006 10 2016 1 2017 4 2019 5 0 3
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Table 2. Stata commands used

A Demonstration of How to Clean Marriage History Data (Cont.)

Stata Command

destring [varlist] , generate(newvarlist)
generate newvar =oldvariable
label variable varname ["label"]
count

des

duplicates report [varlist]
keep if exp

label values varlist [Iblname|.]
log close

log using filename

replace oldvar =exp [if]
reshape

sort

sum

tabl varlist

tab2 varlist

Purpose

Convert string variables to numeric variables
Create new variable

Label variable

Count observations

Describe datain memory

Report duplicate observations

Keep observations that satisfy specified condition
Assign value label to variables

Close alogfile

Open alogfile

Change contents of variable

Convert data from wide to long form and vice versa
Sort data

Provide Summary statistics

Create One-way table for each variable

Create Two-way table of frequencies

;Famlly and
éDemographlc Research
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		task

				command		purpose

		Understand the original variable 		des		understand attributes of 





attributes of varaibles

				string		numerical		Date variables

		Attributes		Its values are plain texts		its value are numbers

				cannot be added, subtracted, multiplied or divided

				The add function can be used to generate a string variable

				the sub-string function is used for select part of the text

				quotation marks are needed to refer to the value of the string variables		quotation marks are needed to refer to the value of the string variables

				does not have  value labels 		have value labels

				missing values is defined as "".		missing 

				when using in regression, use i.variable

				values and attributes may not match.

		key commands

		count the number of records		count

		look at the attributes, value labels and variable labels.  		des

		one-way frequency		tab1, mis

		two-way frequeny		tab2, mis

				duplicates reports

				mvencode

				mvdecode

				recode

				replace

				if

				sort

				gsort

				list, sepby(  )

		aggregate information of multiple variables		pattern		sum

						egen rowtotal

				substring

		The Stata Blog » Precision (yet again), Part I		https://blog.stata.com/2011/06/17/precision-yet-again-part-i/

				Problem:

				. generate x = 1.1



				. list

				  (Stata displays output showing x is 1.1 in all observations)



				. count if x==1.1

				0

				Solution 1:

				. count if x==float(1.1)

				100

				Solution 2:

				. generate double x = 1.1



				. count if x==1.1

				100

				Solution 3:

				. set type double



				. generate x = 1.1



				. count if x==1.1

				100



https://blog.stata.com/2011/06/17/precision-yet-again-part-i/

clean up data

		count

		des

		ds, has(type string)		tostring

		ds, has(type numeric)		destring

		ds, has(vall origin)

		duplicates report		mvencode

				mvdecode

				label variable

				label define

		tabulate rep78, mi gen(repairRecord)		label value

		tab1 repairRecord*

				replace

				recode

		clonevar

		if operator

		sort id

		tabulate v1

		tabulate v1, mi

		list v1 v2 

		list v1 v2 v3, sepby(id)

		list v1 v2 v3 if v4 ==1, sepby(id)





construct variables

		generate

		generate id = _n

		generate totRows = _N

		egen meanPrice = mean(price), by(foreign)

		gen 





change data format





data

		id		inter_y		inter_m		mar_sy1		mar_sm1		mar_ey1		mar_em1		mar_sy2		mar_sm2		mar_ey2		mar_em2		mar_sy3		mar_sm3		mar_ey3		mar_em3		marital		mar_num

		1		2020		12		1974		3		1980		7																		0		1

		2		2020		12		1976		4																						1		1

		3		2020		12		1984		8		2000		3		2004		4		2008		7										0		2

		4		2020		12		1986		9		2004		3		2008		1														1		2

		5		2021		1		2002		5		2005		3		2006		10		2016		11		2017		4		2019		5		0		3

		6		2021		1		2004		6		2006		2		2007		11		2018		12		2019		1						1		3

		7		2012		1		2000		4		2001		4		2005		9		2014		8		2016		3		2018		6		0		3

		8		2021		14		1994		1		1996		5		2000		6														1		2

		9		2020		12		1970		1		1969		11																		0		1

		10		2020		12		1972		2		2021		9																		0		1

		11		2021		1		1992		12		2016		2		2018		2														1		2

		12		2021		1		2016		3		2019		3		1990		11														0		2

		13		2021		1		1986		9		2004		3		2000		5		2001		5										0		2

		14		2021		1		2017		4		2019		5		2002		5		2005		3		2006		10		2016		11		0		3





data Excel

				ID				Interview Year and Month						First Marriage												Second Marriage												Third Marriage												Currently Married		Total Marriage

								Year		Month				Start Year		Start Month				End Year		End Month				Start Year		Start Month				End Year		End Month				Start Year		Start Month				End Year		End Month

				id				inter_y		inter_m				mar_sy1		mar_sm1				mar_ey1		mar_em1				mar_sy2		mar_sm2				mar_ey2		mar_em2				mar_sy3		mar_sm3				mar_ey3		mar_em3				marital		mar_num



				1				2020		12				1974		3				1980		7																												0		1

				2				2020		12				1976		4																																		1		1

				3				2020		12				1984		8				2000		3				2004		4				2008		7																0		2

				4				2020		12				1986		9				2004		3				2008		1																						1		2

				5				2021		1				2002		5				2005		3				2006		10				2016		11				2017		4				2019		5				0		3

				6				2021		1				2004		6				2006		2				2007		11				2018		12				2019		1										1		3

				7				2012		1				2000		4				2001		4				2005		9				2014		8				2016		3				2018		6				0		3

				8				2021		14				1994		1				1996		5				2000		6																						1		2

				9				2020		12				1970		1				1969		11																												0		1

				10				2020		12				1972		2				2021		9																												0		1

				11				2021		1				1992		12				2016		2				2018		2																						1		2

				12				2021		1				2016		3				2019		3				1990		11																						0		2

				13				2021		1				1986		9				2004		3				2000		5				2001		5																0		2

				14				2021		1				2017		4				2019		5				2002		5				2005		3				2006		10				2016		11				0		3





Command 

		 log using filename		log using filename		open  a log file										 destring [varlist] , generate(newvarlist)		Convert string variables to numeric variables

		log close		log close		Close a log file										 generate newvar = oldvariable		 Create new  variable

																 label variable varname ["label"]

		Label variable

		count		count		 Count observations 										count		 Count observations 

		duplicates report va		duplicates report [varlist]		 Report duplicate observations

										des		Describe data in memory

		des		des		Describe data in memory										duplicates report [varlist]		 Report duplicate observations



		sum		sum		Provide Summary statistics										keep if exp		Keep observations that satisfy specified condition

		tab1 inter_y - mar_num, mis		tab1  varlist 		 One-way table for each variable 										label values varlist [lblname|.] 		 Assign value label to variables

																log close		Close a log file

		gen inter_y1 = inter_y		 generate newvar = oldvariable		 Create new  variable										log using filename		open  a log file

		gen inter_m1 = inter_m														replace oldvar =exp [if] 		 Change contents of variable

																reshape		 Convert data from wide to long form and vice versa

																sort		 Sort data

		destring inter_y1, replace		 destring [varlist] , generate(newvarlist)		Convert string variables to numeric variables										sum		Provide Summary statistics

		destring inter_m1, replace														tab1  varlist 		 One-way table for each variable 

																tab2 varlist 		 Two-way table of frequencies



		des inter_y inter_y1 inter_m inter_m1

		tab2 inter_y inter_y1, mis		tab2 varlist 		 Two-way table of frequencies



		tab2 inter_m inter_m1, mis

		label variable inter_y1 "Interview Year as a numberic variable"		 label variable varname ["label"]

		Label variable

		label variable inter_m1 "Interview Month as a numberic variable"

		label value inter_y1 year		label values varlist [lblname|.] 		 Assign value label to variables

		label value inter_m1 month

		des id inter_y inter_m inter_y1 inter_m1

		tab2 inter_y inter_y1, mis nol

		tab2 inter_m inter_m1, mis nol

		replace inter_y1 = 2021 if id ==7 & inter_y1 ==2012		replace oldvar =exp [if] 		 Change contents of variable

		reshape 				 Convert data from wide to long form and vice versa

		keep		keep if exp		Keep observations that satisfy specified condition

		sort 		sort		 Sort data





Command 2

		Table 2. Stata commands used



		Stata Command				Purpose



		destring [varlist] , generate(newvarlist)				Convert string variables to numeric variables

		generate newvar = oldvariable				Create new  variable

		label variable varname ["label"]				Label variable

		count				Count observations 

		des				Describe data in memory

		duplicates report [varlist]				Report duplicate observations

		keep if exp				Keep observations that satisfy specified condition

		label values varlist [lblname|.] 				Assign value label to variables

		log close				Close a log file

		log using filename				Open  a log file

		replace oldvar =exp [if] 				Change contents of variable

		reshape				Convert data from wide to long form and vice versa

		sort				Sort data

		sum				Provide Summary statistics

		tab1  varlist 				Create One-way table for each variable 

		tab2 varlist 				Create Two-way table of frequencies
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		label variable 		id "Id"

		label variable 		inter_y "Interview Year"

		label variable 		inter_m "Interview Month"

		label variable 		mar_sy1 "Start of  First Marriage, Year "

		label variable 		mar_sm1 "Start of  First Marriage, Month"

		label variable 		mar_ey1 "End of  First Marriage, Year "

		label variable 		mar_em1 "End of  First Marriage, Month "

		label variable 		mar_sy2 "Start of  Second Marriage, Year "

		label variable 		mar_sm2 "Start of  Second Marriage, Month"

		label variable 		mar_ey2 "End of  Second Marriage, Year "

		label variable 		mar_em2 "End of  Second Marriage, Month "

		label variable 		mar_sy3 "Start of  Third Marriage, Year "

		label variable 		mar_sm3 "Start of  Third Marriage, Month"

		label variable 		mar_ey3 "End of  Third Marriage, Year "

		label variable 		mar_em3 "End of  Third Marriage, Month "

		label variable 		marital "Current Marital Status"

		label variable 		mar_num "Total Number of Marriages"






Conclusions

Constructing variables is an important step of data analysis. When there are
errors in variables, it is impossible to accurately constuct new variables. Thus,
it is important to consider cleaning data and constucting variables together.

To clean data and construct variables, users need to know what variables will
be used to construct new variables, what errors may exist for these variables,
and what other variables are used to identify possible problems in these
variables.

Codebooks and user’s guides are very useful for identifying coding errors in
variables, but not so much for inconsistencies between variables. Thus, when
correcting inconsistencies between variables, researchers may need to make
some judgement calls.

Only simple Stata codes are needed for cleaning data and constructing
variables. However, users may need to switch between the wide format and
the long format to quickly clean the data and construct variables.

Correcting the errors of variables usually needs to be done for individual
records and will be time-consuming. Therefore, researchers should allow
themselves sufficient time to do it.
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