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Stata tip 114: Expand paired dates to pairs of dates
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Often dates for transactions or events come in pairs, for example, start and finish
or open and close. People arrive for an appointment at a clinic and later leave; people
order goods, which are later delivered; people start work for an employer and later leave.
In all cases, when we take a snapshot, we may find people still in the clinic, goods not
yet delivered, or (it is hoped) people still working for the employer.

With such events, it is natural that each pair of events is often recorded as an
observation (case, row, or record) in a dataset. Such a structure makes some calculations
easy. For example, the differences between times of arrivals and departures or of orders
and deliveries are key to system performance, although the ideal will be short delays for
seeing patients or selling goods and long delays for periods of employment or lifetimes.
In Stata, with two variables named, say, arrival and depart, the delay is just

. generate lapse = depart - arrival

Precisely how we record time will depend on the problem, but here I am imagining
a date or date–time or time variable.

If the closing events have yet to happen, then depart may need to be recorded as
missing. If so, lapse will in turn be missing. Notice, by the way, a simple data quality
check that the time lapse can never be negative. Time lapses recorded as zeros might
also need checking in some situations: Was the system really that fast and efficient (or
ruthless)?

Such a simple data structure—one observation for each time interval—may also be
awkward, which leads to the main reason for this tip. Experience with data structures
in Stata might lead readers to suggest a reshape long, which could be a good idea,
but there is an easier alternative, to use expand.

We need first a unique or distinct identifier for each interval, which may already
exist. The command isid allows a simple check of whether an identifier variable indeed
matches its purpose. If the identifier variable is broken or nonexistent, then something
like

. generate long id = _n

creates a new identifier fit for the purpose. Specifying a long variable type allows over
two billion distinct positive identifiers, should they be needed. Otherwise, we use the
existing identifier. Then

. expand 2
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218 Stata tip 114

is the command needed. We turn each observation into two. The new observations are
added at the end of the dataset, so we need to sort them before we can create two new
variables that are the keys to other calculations. The first new variable combines the
time information:

. by id, sort: generate time = cond(_n == 1, arrival, depart)

By virtue of the expand command, each distinct value of the identifier now occurs
precisely twice. We can therefore use the framework provided by the by: prefix; see
Cox (2002) for a tutorial if desired. Under by:, the observation number n is interpreted
within groups (here all pairs), and we assign time arrival to the first observation of
two and time depart to the second.

Let’s imagine a small section of a toy dataset and apply our expansion method.

. list

id arrival depart

1. 1 1000 1100
2. 2 1100 1300
3. 3 1200 1400

. expand 2
(3 observations created)

. by id, sort: generate time = cond(_n == 1, arrival, depart)

The second new variable flags whether each time is an arrival or departure. The
usual kind of indicator or dummy variable with values 1 or 0 would serve, but values of
1 and −1 are even better, given that each arrival is an addition and each departure a
subtraction.

. by id: generate inout = cond(_n == 1, 1, -1)

Typing ( n == 1) - ( n == 2) is another way to code this.

Now all we need to do is sort and calculate the net results of all events:

. sort time

. list, separator(0)

id arrival depart time inout

1. 1 1000 1100 1000 1
2. 1 1000 1100 1100 -1
3. 2 1100 1300 1100 1
4. 3 1200 1400 1200 1
5. 2 1100 1300 1300 -1
6. 3 1200 1400 1400 -1

Because the flag variable inout records additions and subtractions, so also its cumu-
lative or running sum keeps track of the number inside the system. In a jargon common
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in economics, flows are used to calculate stocks, the assumption being that any stock
from before the start of records would need to be added.

. generate present = sum(inout)

. list, separator(0)

id arrival depart time inout present

1. 1 1000 1100 1000 1 1
2. 1 1000 1100 1100 -1 0
3. 2 1100 1300 1100 1 1
4. 3 1200 1400 1200 1 2
5. 2 1100 1300 1300 -1 1
6. 3 1200 1400 1400 -1 0

This is only one trick, and others will depend on your problem. For example, if a
clinic is only open daily, the number present should drop to zero at the end of each
day. More generally, stocks cannot be negative. The logic of how your system operates
provides a logic for your code and checks on data quality. If that logic implies separate
accounting for each panel of panel or longitudinal data, then that merely implies a
different sort order and operations under the aegis of by: (Cox 2002).

For a different problem arising with paired data, see Cox (2008).
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