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How to merge datasets
You finally get that golden dataset you’ve been after for months.  You’ve got a hypothesis and analysis plan burning a hole in your pocket, and are ready to go.  You open your email to find eight separate .dta files instead of the single one you were expecting.  You can open each one separately and clean them up, but then you will need to merge them into a single dataset before you do any analysis…but how?

The Basic Concepts
To merge two datasets, one is loaded and is in Stata’s memory (the “master”; this is the one you merge into) and one is not (the “using” dataset that you’ll refer to in the command).  These datasets have variables in common.  Your job (using a Stata command) is to tell the computer what those variables are and how the two datasets relate.  For example, they may relate 1:1 (1 record in the master should match with 1 record in the using dataset); 1:many (or “1:m”; 1 record in the master may match with more than one in the using); and many:1 (or “m:1”; reverse of above).  In each of these cases, you will also have to grapple with the fact that sometimes a particular record will not have any matching records in the other dataset.  Below we walk through each type of merge relationship, and at the end is do file text showing all three examples.

1:1 Merge
Scenario: You have two datasets (Merge_A.dta and Merge_B.dta).   A variable called pid uniquely identifies each entry.   Here’s what the datasets look like:

Merge_A

	pid
	A1
	A2

	100
	5
	0

	101
	3
	1

	103
	2
	7

	104
	8
	4


Merge_B

	pid
	B1
	B2

	100
	3.8
	0.4

	101
	5.4
	3.6

	103
	.
	.


Here is Stata code you could use to merge these two datasets.  The first command loads the master dataset into memory; the second carries out the merge by specifying the type of merge (1:1), the variable the two datasets have in common (pid), and the “using” dataset.
use Merge_A.dta, replace

merge 1:1 pid using Merge_B.dta 

The following dataset will now be held in Stata’s memory:

	pid
	A1
	A2
	B1
	B2
	_merge

	100
	5
	0
	3.8
	0.4
	3

	101
	3
	1
	5.4
	3.6
	3

	103
	2
	7
	.
	.
	3

	104
	8
	4
	.
	.
	1


The _merge variable

Note that, along with executing the actual merge and adding the variables from the using dataset into the master, Stata has also automatically created a new variable called “_merge”.  This variable is designed to help you track observations that did not have a counterpart in the other dataset (in both directions).  We recommend that you tabulate the _merge variable after every merge.  In this case, here’s the output you’d get:

. tab _merge

                 _merge |      Freq.     Percent        Cum.

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

        master only (1) |          1       25.00       25.00

            matched (3) |          3       75.00      100.00

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

                  Total |          4      100.00

Pay attention to values that are not equal to 3 (e.g., 1 means it was in the master dataset only, and missing from the using dataset), and make sure it makes sense with your data.  You may want to drop observations, for example, when you don’t have data from both datasets for that particular observation; could do this by drop if _merge~=3, but you’ll want to make sure that makes sense for your project.  

Also, before any subsequent merge command, you’ll have to drop that variable (drop _merge), otherwise Stata will give you an error message because you can’t have two variables both called _merge; this is actually a good reminder to take care of the issues above before going on to your next merge.

1:m and m:1 Merges

Scenario: You did the merge above, and then saved the resulting data as Merge_AB.dta.  Next you want to merge in a dataset containing a survey where the participants were interviewed three times over the course of a year.  We’ll call this Merge_C.dta.  Take a look at how these datasets look:

Merge_AB

	pid
	A1
	A2
	B1
	B2

	100
	5
	0
	3.8
	0.4

	101
	3
	1
	5.4
	3.6

	103
	2
	7
	.
	.

	104
	8
	4
	.
	.


Merge_C

	pid
	intid
	C1
	C2
	C3

	100
	1
	2
	0
	0

	100
	2
	0
	4
	1

	100
	3
	6
	1
	0

	101
	1
	4
	1
	1

	101
	2
	1
	3
	1

	101
	3
	1
	0
	0

	102
	1
	3
	2
	0

	102
	2
	3
	2
	1

	102
	3
	1
	2
	0


Now, the variable pid identifies one entry in Merge_AB, but multiple entries in Merge_C.  If we use Merge_AB as the master dataset, and Merge_C as the using dataset, we can set up a “1:m” merge.  The code is as follows:  

use Merge_AB.dta, replace

merge 1:m pid using Merge_C.dta

sort pid intid
After sorting by pid and intid, this will make the following dataset:

	pid
	A1
	A2
	B1
	B2
	intid
	C1
	C2
	C3
	_merge

	100
	5
	0
	3.8
	.4
	1
	2
	0
	0
	3

	100
	5
	0
	3.8
	.4
	2
	0
	4
	1
	3

	100
	5
	0
	3.8
	.4
	3
	6
	1
	0
	3

	101
	3
	1
	5.4
	3.6
	1
	4
	1
	1
	3

	101
	3
	1
	5.4
	3.6
	2
	1
	3
	1
	3

	101
	3
	1
	5.4
	3.6
	3
	1
	0
	0
	3

	102
	.
	.
	.
	.
	1
	3
	2
	0
	2

	102
	.
	.
	.
	.
	2
	3
	2
	1
	2

	102
	.
	.
	.
	.
	3
	1
	2
	0
	2

	103
	2
	7
	.
	.
	.
	.
	.
	.
	1

	104
	8
	4
	.
	.
	.
	.
	.
	.
	1


A few notes:

· Note the _merge variable, which in this case contains 1’s, 2’s and 3’s because of missing observations in both master and using datasets.

· If we wanted to use Merge_C as the master and Merge_AB as the using, then you would do a m:1, as opposed to a 1:m.  While in theory you could do a m:m merge, don’t.  It is dependant on the current sort order.
Merging on more than one variable
Scenario: We’ve saved the dataset above as Merge_ABC.dta after dropping the _merge variable.  Now we have ANOTHER dataset that contains more information from that same interview, called Merge_D.dta.

Merge_D

	pid
	intid
	D1

	100
	1
	0

	100
	2
	7

	100
	3
	3

	101
	1
	.

	101
	2
	1

	101
	3
	4

	102
	1
	4

	102
	2
	1

	102
	3
	0


What happens if you try to merge these 1:1 using pid?  You get an error, something like “variable pid does not uniquely identify values in the master data”.  This is true: there are multiple entries under a single pid.  What does uniquely identify each row?  A combination of pid and intid.  Lo and behold, you can specify a merge on multiple variables.  The code for merging these two datasets would be:

use Merge_ABC.dta, clear

merge 1:1 pid intid using Merge_D.dta
sort pid intid
which should give you this dataset after sorting on pid and intid:

	pid
	A1
	A2
	B1
	B2
	intid
	C1
	C2
	C3
	D1
	_merge

	100
	5
	0
	3.8
	.4
	1
	2
	0
	0
	0
	3

	100
	5
	0
	3.8
	.4
	2
	0
	4
	1
	7
	3

	100
	5
	0
	3.8
	.4
	3
	6
	1
	0
	3
	3

	101
	3
	1
	5.4
	3.6
	1
	4
	1
	1
	.
	3

	101
	3
	1
	5.4
	3.6
	2
	1
	3
	1
	1
	3

	101
	3
	1
	5.4
	3.6
	3
	1
	0
	0
	4
	3

	102
	.
	.
	.
	.
	1
	3
	2
	0
	4
	3

	102
	.
	.
	.
	.
	2
	3
	2
	1
	1
	3

	102
	.
	.
	.
	.
	3
	1
	2
	0
	0
	3

	103
	2
	7
	.
	.
	.
	.
	.
	.
	.
	1

	104
	8
	4
	.
	.
	.
	.
	.
	.
	.
	1


Final thoughts

Merging can shed light on issues of database management.  Starting out, you’re going to be using datasets that others have collected and organized.  As you are arranging files for your use and discovering glitches or things that aren’t perfectly clear in the structure of the dataset or variables, hang onto these ideas for when you are designing your own databases and surveys!  It will make you a better researcher.

If you are dealing with repeated measures and are up against a wall with regards to merging, think about 1) using “egen” commands in the “long” version of the dataset to summarize across observations for each participant, and 2) reshaping datasets from long to wide (or vice versa) before merging.  See other handouts on these topics…
Do File Text.  If you create the sample datasets shown above (copy and paste into Excel and then into the Stata Editor), you can paste this text into your do file editor, modify the cd command, and run these examples for yourself.

cd "C:\Biostat212\Handouts\Merge"

** Step 1 - 1:1 Merge

use Merge_A.dta, clear

merge 1:1 pid using Merge_B.dta

tab _merge

drop _merge

save Merge_AB.dta, replace

clear

** Step 2 - 1:m Merge

use Merge_AB.dta, clear

merge 1:m pid using Merge_C.dta 

sort pid intid

tab _merge

drop _merge

save Merge_ABC.dta, replace

clear

** Step 3 - 1:1 Merge on 2 id variables

use Merge_ABC.dta, clear

merge 1:1 pid intid using Merge_D.dta 

sort pid intid

tab _merge

drop _merge

save Merge_ABCD.dta, replace

