RAND

CORPORATION

Searching for Information Online

Using Big Data to Identify the Concerns of Potential

Army Recruits

Salar Jahedi, Jennie W. Wenger, Douglas Yeung

. Key findings

® Google search queries can be used to better under-
stand how interest in military careers has evolved over

time and geographic location.

It is possible to use these tools to identify the chief
Army-related concerns that potential recruits have,
including the qualifications for, procedures for, or ben-

efits of enlisting.

It is possible to predict with reasonable accuracy what
individuals were searching for months before or after

searching for Army-related terms

Including Google Trends terms in a model of factors
influencing the number of Army accessions increases

the predictive power of the model.

SUMMARY = In this report, we assess some
empirical applications of web search data and discuss the
prospective value such data can offer to Army recruiting
efforts. We discuss three different tools—Google Trends,
Google AdWords, and Google Correlate—that can be
used to access and analyze readily available, anonymous
data from Internet searches related to the Army and to
Army service. We find that Google search queries can be
used to better understand how interest in military careers
has evolved over time and geographic location, and even
identify the foremost Army-related concerns that potential
recruits experience. Moreover, it is possible to predict with
reasonable accuracy what non-Army related terms people
are searching for in the months before or after an Army
query. Finally, our results suggest that search terms can
serve as a measure of propensity and can be used to pre-
dict the overall proportion of highly qualified Army acces-
sions. We close with a brief discussion of the implications

that can be drawn and fruitful areas for future research.
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INTRODUCTION

Despite the high trust that the American public places in the
Army, many young people today appear to have a lower pro-
pensity to serve and a lower likelihood of contacting a recruiter
than in past years. At the same time, the Internet has become
an increasingly vital source of information, especially for young
people. Both of these trends have implications for recruiting.
In this report, we focus on exploring the potential of new
analytic techniques for using Internet data to improve recruit-
ing. In particular, these new methods can benefit the Army and
help to understand youth attitudes, concerns, and interests; and
ways to predict or quantify trends in youth propensity for the
military (i.e., interest in military service) and recruitment deci-
sionmaking. Traditionally, the Army has obtained information
about attitudes and propensity from youth surveys. Surveys
are advantageous for several reasons, including the specificity
of data collected, but recruiting survey samples are relatively
small, potentially unrepresentative, and cover only a limited
number of topics. More importantly, there is a substantial delay
between the time the data are collected and when they are
available for analysis. This suggests that other sources of infor-
mation might complement surveys, especially if these sources
could track information in something closer to real time, or
could reveal a wider range of information, including that which
the Army currently does not collect. “Big data”—which refers
to the extremely large data sets made possible through the
Internet, mobile devices, and other sources—have the potential
to provide such information.
In this report, we focus on three specific research questions
related to how the Army might use big data:
* How have Army-related searches changed over time and
across locations?
* What sorts of questions and concerns are prevalent in
Army-related searches?
* How is the number of relevant searches related to the num-

ber of people who enlist?

The remainder of this report is divided into four sections:

* In the next two sections, we define “big data” and provide
a brief overview of the types of analyses that are possible
with big data, focusing on analyses that may be especially
relevant to Army recruiting.

* In the third section, we discuss three tools that the Army
might consider using, and demonstrate how each can be
used to answer aspects of the questions above.

e The final section details insights, lessons learned, and sug-
gestions for future research on the use of Internet search

data in Army analyses.

WHAT IS BIG DATA?

In recent years, big data have emerged as an important addition
to traditional data sources derived from behavioral research
(which generally involves data collection via either surveys or
accessing administrative records, followed by analysis). The
term “big data” is evolving and refers to extremely large data
sets derived from the Internet, mobile devices, sensors, and
other sources, as well as the wealth of available information
that, if analyzed appropriately, can reveal valuable insights
(Manyika et al., 2011).

In most cases, working with big data requires specialized
analytical tools that make it computationally feasible to process
and analyze large amounts of complex information. Analyzing
such data may require access to and careful handling of large
volumes of relatively unstructured data, including personally
sensitive or identifiable information. Other necessary capabili-
ties include front-end tools that allow analysts to interact with
data (e.g., visualization), and back-end tools (i.e., hardware and
software infrastructure) that can process the large volumes of
data. For this reason, big data analysis often involves knowledge
discovery rather than hypothesis testing—i.e., it is often used
more for finding correlations and making predictions than for

inferring causal relationships.

“Big data” refers to the extremely large data sets made
possible through the Internet, mobile devices, and other

sources.



These large data sets can come from many different
sources. Everyday gadgets, such as smartphones, are constantly
gathering information about people’s behaviors, as are wearable
sensors that measure health and fitness, or smart home technol-
ogies that automate lighting, security, and energy use (i.c., the
“Internet of things,” Schindler et al., 2013). Most actions on the
Internet are automatically recorded by software. For instance,
such Internet search engines as Google or Yahoo! often gather
anonymized data regarding the topics that people search for, as
well as the date and location of these inquiries. In some cases,
people use social media, such as Facebook or Twitter, to make
public more-detailed information about their thoughts, as well
as pictures, videos, and sometimes, their location.

Because social media posts contain information that people
actively choose to share, they can provide a rich source of
insight toward understanding attitudes and opinions. Natu-
rally, the data are limited to the extent that people choose to
present themselves. A somewhat larger drawback is that this
information is not readily available; it generally requires con-
tracting with a commercial provider that may have exclusive
access. However, these providers typically can help organize the
data into workable data sets. Given that social media data reside
predominantly on commercial platforms, access to these data
is subject to the profit motives and specific terms that social
media companies and third-party providers dictate.

In contrast, Internet search data offer several advantages
over other types of big data, particularly for the Army. Assum-
ing that people search online for information they do not
possess but find useful, Internet search data are likely to provide
valuable insights into youth preferences and interests that may
be otherwise unavailable. Thus, while Internet search data may
not be wholly representative of the population, several factors
suggest that people in the Army’s target population are likely
to search for information online. First, younger people are
more likely to use the Internet in general: 98 percent of 18- to
29-year-olds use the Internet for any reason, the highest propor-
tion of any age group (Pew Research Center, 2013). Those who
do not go online are more likely to be older (Zickuhr, 2013).
Furthermore, Yeung and Gifford (2011) found that potential
military recruits ask a wide range of questions in online forums,
suggesting that these and other information needs may be fur-
ther reflected in usage of online search engines.

Google makes aggregated and anonymized search data
available to the public; this offers several advantages. The aggre-
gated data contains no personal information at all, potentially

allaying many privacy concerns. Also, Google has internalized

Internet search engines
such as Google or Yahoo!
often gather anonymized
data regarding the topics
that people search for,

as well as the date and
location of these inquiries.

much of the computational costs of handling the data; this
information is not only free, but it is easy to access and surpris-
ingly easy to use. This is a huge benefit in the sense that it does
not require significant resources to access valuable information.
At the same time, only a partial glimpse of the data is available
and a lot of rich analysis is simply not possible. Nevertheless,
the Google platform is particularly useful for capturing trends
in how people are searching for and accessing military career
information and resources. Trillions of web searches are con-
ducted worldwide every year, and Google is by far the leader

in this marketplace: 83 percent of U.S. search users most often
use Google (Purcell et al., 2012). Google provides anonymous,
aggregated volume data at the weekly level on the queries that
are searched. Thus, using Google’s publicly accessible analytic
tools to explore web searches could help to identify aggregated
statistics on youth perspectives and information searches related

to Army recruiting,.

WHAT CAN INTERNET SEARCH DATA
TELL US ABOUT ATTITUDES AND
TRENDS?

Over the last decade, researchers have begun to use Internet
search data to learn about human behavior. The content of
searches can shed light on a wide variety of people’s concerns,
ranging from dieting to divorce. Furthermore, researchers have

found that the volume of searches conducted for queries is



predictive of important outcomes, from health to employment
status. For example, Ettredge and colleagues (2005) analyzed
search terms that might be used by people who are seeking
employment (“job search,” “jobs,” “monster.com,” “resume,”
“employment,” and “job listings”) to study whether the volume
of searches for those terms could predict forthcoming federal
monthly unemployment reports. The authors found that the
total number of searches during each week in 2001-2003 was
indeed correlated with the unemployment figures published by
the Bureau of Labor Statistics.!

Internet search data have also been used to analyze trends
in health care. Cooper and colleagues (2005) showed that
searches for cancer-related terms were positively related to the
American Cancer Society’s estimates of cancer incidence and
mortality. A succession of papers followed, secking to examine
whether Internet searches could predict influenza outcomes. By
far the most influential paper was by Ginsberg and colleagues
(2009), who demonstrated a novel method to pick the search
terms that will be most predictive of flu outcomes. They took
the 50 million most-commonly searched terms on Google and
tested the correlation of each to the percentage of flu-related
physician visits over the past five years. They then created an
index of search terms using the 45 highest search queries as
their predictor, finding it to be highly accurate in predicting in
real-time the number of flu-related doctor visits, as reported by
the Centers for Disease Control and Prevention (CDC).

This example illustrates the occasionally serendipitous nature
of big data—Google’s services were nor explicitly intended for
disease tracking, but researchers discovered that user search data
could be repurposed in this manner. The CDC has collaborated
with Google to incorporate this information into its flu esti-
mates.” But this example also serves to illustrate the challenges
of data repurposing and building complex algorithms that often
remain opaque to the users. Analyses of Google Flu Trends’
estimates, based on existing search data, have suggested that its
initial predictive ability was significantly overstated (e.g., Olson
etal,, 2013; Lazer et al., 2014). However, as Lazer and colleagues
pointed out, Google’s flu data in combination with the CDC’s
dara allowed for predictions that were more accurate than either
set of data in isolation. Such challenges are important to note,
suggesting not that big data approaches to behavioral research
and policy analysis should be discarded, but that their implica-
tions need to be carefully considered.

The widely reported development of Google Flu Trends
activated an interest in conducting research using search

data more generally. A number of these efforts focused on

understanding economic behavior.? The recent work of Seth
Stephens-Davidowitz, reported in a series of New York Times
articles, demonstrates ways to combine Google search data
with more traditional data to shed light on phenomena that
are difficult to measure with traditional survey tools (Stephens-
Davidowitz, 2013). For example, he argued that child abuse
was significantly underreported during the Great Recession,
noting that areas with the largest cuts in social services spend-
ing reported lower numbers of child abuse cases, but in those
same areas, searches for phrases such as “my dad hit me” or
“child abuse signs” increased.

Other examples further suggest how Internet search data
have the potential to reveal concerns that may be difficult to
elicit on traditional surveys. Using another Google tool, which
provides search volume data on exact words searched and
suggestions for similar searches that are popular, Stephens-
Davidowitz (2014b) found that pregnant women across the world
searched for such concerns as whether they could drink alcohol or
cold water. He also demonstrated that parents are more likely to
search “is my son gifted” than conduct a similar search for daugh-
ters (Stephens-Davidowitz, 2014a). In fact, for many intelligence-
related terms (e.g., “a genius,” “intelligent,” “stupid,” “behind”),
search activity focuses more heavily on sons; the opposite is true
of searches related to beauty.

In many respects, the use of Internet search volume data in
research is still in its infancy. Researchers are constantly seeking
to develop new methods by which to take advantage of this rich
data source, and many new methods are likely to be available in
the near future. These methods may help us to better under-
stand the attitudes and concerns that are implicitly expressed by
search behavior, and, specifically, how the Army can under-

stand the recruiting concerns of the youth population.

What Can Internet Search Data Tell Us
About Attitudes Toward Military Service?
Data from search queries consist of a record of the terms people
enter into search engines and the frequency with which various
words are searched. Thus, data from search queries implicitly
communicate the topics users are interested in. Although the
resulting search information is available only in an aggregated
form, a key advantage of these data is that no new collection is
required; therefore, the analysis can be carried out quickly and
with limited resources.

Here, we explore the extent to which information from

Army-related Internet searches may be able to capture trends



These trends would give interesting real-time information to
the Army that it could use to effectively manage recruiting.

that reveal youth attitudes and concerns, such as the perceived
benefits and drawbacks of military service. This method could
help the Army understand the extent to which the youth
population is concerned about potentially negative aspects

of service and how these perceptions have changed over time
or in response to specific events as they occur. Correlation
analyses could also reveal the concerns of specific sub-groups
of youth—for example, young people who are interested in
military service but who lack citizenship may be hesitant to
contact recruiters; tracking searches in regard to aspects of
military service and citizenship could provide insights into
the size of this market, as well as the concerns and interests

of this sub-group. Analyzing Internet search data also has the
potential to provide more-detailed information about youth
interests and concerns. In particular, it is possible that general
searches specific to Army benefits, such as education benefits,
training, or loan-repayment, provide useful information about
key economic trends and patterns that can ultimately be used
to help with recruiting.

Beyond revealing a population’s specific questions and con-
cerns, Internet search data may also provide a measure of the
trends over time concerning interest in military careers, as well
as differences across regions of the country. Such search data
could provide a measure of propensity to join the military and
how propensity has changed over time. These trends would give
interesting real-time information to the Army that it could use
to effectively manage recruiting, especially as the civilian labor
market continues to improve and desirable recruits have a wider
range of career options available. To provide a simple example,
such an analysis could focus on terms such as “join the Army,”
and could examine how the overall number of such searches has
varied over time and across states or regions. The Army might
also use search data to understand the extent to which spe-
cific advertising campaigns or information are reaching target
audiences. Finally, in the same way that searches on flu-related
terms have added explanatory power to models built on other
types of data, the Army may be able to use search data, along
with existing data sources, to improve the explanatory power of

recruiting models.

In the following sections, we use Internet search data to
explore both general interest in Army careers and the ways in
which this interest has varied over time and geographic areas.
We also consider patterns in search queries that may be related
to key recruiting markets or benefits. In this discussion, we
focus on three different publicly available tools provided by
Google. These tools report on similar underlying data on search
terms, but differ slightly in their methodologies and outputs:

* Google Trends returns frequencies across time and location
for broad searches

* Google AdWords returns search volumes for exact searches

* Google Correlate helps to find search terms that are similar
to search terms of interest, or that are related to user-

uploaded data (e.g., seasonal or geographic patterns).

We discuss each tool in turn, and use our three research

questions to demonstrate the capacity of these tools.

INTERNET SEARCH DATA: THREE
PUBLICLY AVAILABLE ANALYTIC
TOOLS AND ARMY-RELEVANT
EXAMPLES

Internet search data can be used to answer many questions
that are relevant to Army recruiting. Here, we focus our atten-
tion on Google searches, because of the widespread use of the
platform and the availability of analytic tools. We describe each
tool in turn, providing relevant examples for the Army related
to the three questions introduced eatlier:
* How have Army-related searches changed over time and
across locations?
* What sorts of questions and concerns are prevalent in
Army-related searches?
* How is the number of relevant searches related to the num-

ber of people who enlist?

The tools are all similar in the sense that they deliver data

on search frequencies across time and location, but they differ



enough in their attributes that the types of analysis that can be
done varies across the tools. Table 1 offers a brief description of
each tool and some of its chief features. The tools will be able to

answer the questions posed above from different perspectives.

Google Trends
Google Trends is a public database that returns the frequency at
which a given query is searched, relative to all Google searches
within a given region, the default being set to the United States.
For any term(s) searched, Google Trends will plot the popular-
ity of that term across time (at the weekly level, going back to
2004) or across geography (at the country, state, metro, or city-
level aggregated over a given time period). With some caveats,
this tool is well-suited to explore our first research question:
“How have Army-related searches changed over time and across
locations?”

It is important to understand how Google Trends rates and
aggregates search queries. Google Trends assigns the period with
the highest search volume a value of 100 and scales the value

assigned to all other dates to be a percentage of the peak value.

Table 1. Comparison of Google Tools
G trendsg[

Compare search term(s)
across time and location.

Ueege Suggests related popular
searches (broad match).

Time period Ten years

Frequency Weekly

Search type Broad

Search units Relative to peak value

Geographic filters Country / state / metro / city

. . . Up to five queries
Side-by-Side Comparison (any search term]

Negative keywords X

Web, Image, YouTube, News,

Additional filters i

The data come from broad matches, meaning that searches for
the term “apple” include searches for the terms “red apple” as
well as “apple iPhone.” The interpretation of the data can be
tricky, given that the math behind the normalization is unob-
servable, but relative comparisons are fairly straightforward by
plotting two separate terms on a single figure. Figure 1 plots
the output from two such queries: (1) “army” and (2) “navy.” In
2004, the term “army” was more popular than the term “navy.”
Over time, however, the term “army” slowly decreased in popu-
larity while the term “navy” increased in popularity.* By 2015,
it is clear that “navy” is a relatively more popular search term
than “army.”

It may be tempting to conclude that this says something
about the popularity of the branches of the Armed Forces—in
other words, that people search for the Navy more frequently
than they search for the Army. However, recall that the search
results are provided for broad terms, meaning that a search for
“army” includes terms like “Salvation Army” and a search for
“navy” includes terms such as “Old Navy.” Removing these
terms from the results, as shown in Figure 2, “army” (minus

“salvation”) has a larger search volume than “navy” (minus “old”).

AGOO gle
AdWords
Absolute volume of search
term across fime and location.

Suggests related popular
searches (exact match).

Two years
Monthly
Exact
Absolute number

Up to ten locations,
as precise as zip code level

n/a
X

Computer, Mobile, and Tablet

Go

correlate

Find queries that have a similar
pattern across time or state.
Data can be of an entered query
or a variable that is uploaded
from a dataset.

Ten years
Weekly
Broad

Normalized to zero
Country / state

Up to two queries
(from 100 most-correlated terms)

n/a



Figure 1. Trends in “Army” and “Navy” Queries from January 2004-March 2015
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SOURCE: RAND Arroyo Center analysis based on Google Trends data (www.google.com/trends).
NOTE: Data from U.S. searches, January 2004 fo March 2015.5

o See footnote 5.

Figure 2. Trends in “Army” and “Navy” Queries Over Time, Excluding Some Irrelevant Data
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SOURCE: RAND Arroyo Center analysis based on Google Trends data (www.google.com/trends).
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Indeed, one could always go further and exclude “army” terms
that include words such as “swiss” (knife), “wives” (TV show),
and “surplus” (clothing store), or “navy” terms that include
words such as “blue” (color), “pea coat” (outerwear), and “pier”
(tourist attraction).

Fortunately, Google Trends allows users to avoid unin-
tentionally including terms that are unwarranted. Rather than
entering a specific word, it is possible to choose a predefined
search term category that is similar to the word of interest.
One of the predefined categories is called “United States Army
(Armed Force),” which includes all the search queries that
Google has determined are about the Army and excludes
“Army-related” queries. (In order to explore the broad attitudes
of the Army over time and location, this category will be used

later in this report.)

An Application to Army Recruiting

Using state-level search data from Google Trends to identify
and plot how the volume of searches in each state has changed
over time can provide insight regarding how interest in the
Army may have changed across time and place. The value of
this analysis, over and beyond that of a survey, is that it can be
conducted retroactively on any topic. Furthermore, it is quick,
inexpensive, and can often get at actitudes that are not typically
disclosed on surveys.

By default, Google Trends provides only the aggregated
search volume by location, defined at the state, metro, or city
level. A search for the “United States Army (Armed Force)”
category from 2004-2014, for example, will output only the
average search volume of a location during that entire time
period.® However, conducting multiple searches over different
time periods and then combining the results can produce a
time-series data set of search terms over time and across place.

We used Google Trends to conduct 11 separate searches for
the predefined category “United States Army (Armed Force),”
over single years beginning in 2004 and ending in 2014.” The data
were appended into a single data set that tracked how the overall
popularity of the searched category varied by state and by year.®

Figure 3 displays the first and last years of this data set.
The difference in the shading of states represents the difference
in relative search volume of the category across states in a given
year. The darker overall shading in the top figure indicates that
there were generally more Army-related searches in 2004 than
in 2014. Indeed, the relative search volume of the category in
2014 is almost half the volume in 2004. The relative search

volume across states remains generally stable across time. Hawaii
and Alaska consistently rank at the top in search volume, as do
Alabama, Kentucky, Kansas, District of Columbia, Virginia,
North Carolina, South Carolina, and Georgia. The biggest
decreases in search volume come from the District of Columbia
and Virginia, whereas there are increases in search volume in
several states, such as North and South Dakota, as well as Ver-
mont and Delaware. These results suggest that “United States
Army (Armed Force)” searches may be carried out by personnel
currently on active duty; Virginia, North Carolina, Georgia,
and Kentucky are among the states with the highest numbers
of active-duty personnel, while Hawaii, Alaska, the District of
Columbia, and North Dakota are among the states with the
highest ratios of active-duty personnel to total state population.’
One strength of this type of analysis is that it is straight-
forward to replicate with different search terms. For instance,
it is possible to track how the searches for Army benefits have
changed as a result of the Great Recession or how searches for
Army risks have changed as a result of the recent wars. In this
manner, it is possible to quickly “take the pulse” of the country

regarding any topic of interest and for a specific location.

Google AdWords, Keyword Planner

The Keyword Planner tool in Google AdWords is intended to
be used by online advertisers to determine which search terms
to “bid on” in order to purchase ads targeted to those terms,
and thereby to the people who conduct searches for those
terms. However, use of this tool is not restricted to advertis-
ers, although it is necessary to sign up for a Google AdWords
account prior to accessing any search volume data.

Once a term is entered into the Google AdWords Keyword
Planner, the tool outputs both the average monthly search
volume (in actual total searches) of that exact term for up to
two years, as well as information on similar alternate search
terms. This lengthy list of suggested alternate search terms is
a key feature of Google AdWords, and something that might
be of interest to the Army."® This tool is well-suited to explore
our second research question: “What sorts of questions and
concerns are prevalent in Army-related searches?”

We used this tool to produce a list of questions for which
potential recruits might be searching, by including words that
are likely to be part of such questions in an initial search. We
began with the phrase “can army,” which was searched only
about ten times per month." This is definitely a small search,

especially given that the Army signs up approximately 5,000



Figure 3. Frequency of “United States Army (Armed Force)” Searches by State

in 2004 and 2014

2004

Il (50, 100)
B (40, 50)
2 (30, 40)
(20, 30)
(10, 20)
0, 10)

2014

I (50, 100)
B (40, 50)
[ (30, 40)
20, 30)
(10, 20)
(0,10)

SOURCE: RAND Arroyo Center analysis based on Google Trends data (www.google.com/trends).

recruits per month. The tool, however, revealed many more-
common searches. For example, the keyword suggestions show
that “how old can you be to join the army” is the most com-
mon search term to include the words “can” and “army,” and
is searched about 480 times per month. Some other popular

searches include inquiries about age requirements, felony con-

victions, tattoos, flat feet, asthma, DUIs, and immigrant status.

In some cases, the search patterns for keywords differed across
time. This might denote seasonal patterns in the concerns
people have about topics. For example, the phrase “how old
can you be to join the army” seems to exhibit cyclical variation,
whereas the general inquiry of “how can I join the army” seems

to have a relatively constant search volume across time. Such

findings could be informative about when and for what reasons
people are searching about the Army."

Note that the results described above are for a specific type
of concern that involves the words “can” and “army.” To exam-
ine a larger list of concerns, Google AdWords can be used to
conduct multiple searches, each using a different question. The
result of this technique is a detailed list of frequently searched
questions related to the Army. On the list, shown in Figure 4,
the most frequently searched relevant queries are “joining the
army” and “how to join the army,” followed by “should I join
the army” and “how much does the army pay.”

One characteristic of this list is that some of the queries

are clearly not relevant to our area of interest (e.g., “does japan
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Figure 4. Average Number of Monthly Searches Related to Joining the Army
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SOURCE: RAND Arroyo Center analysis of Google AdWords data.
NOTE: U.S. searches from March 2013 through February 2015.

have an army” or “army can opener”). As was the case with the Figure 5. Prevalence of Army-Related Search Terms

first example, caution is necessary to determine the relevance of ~ by Category

search results.

To better understand the output from this search, we
sorted each query on the list into one of the following catego-
ries: (1) questions regarding “Qualifications,” such as “can I join
the Army if...” followed by restrictions about age, drug use,
education, health, and miscellaneous (which include qué%(i/:eﬁts Quolzifg:;’ﬁons
inquiries about tattoos, immigration status, and hair/beard
requirements); (2) questions about “Pay and Benefits”; (3) pro-
cedural questions, such as “how do I join the Army?”; and

(4) “General” inquiries about the Army, mostly related to the

G |
job.”® Figure 5 displays the shares of overall searches in each cat- ;;EZG
egory, with the largest number of searches in the “Procedures”

Procedures
category—that is, basic questions about how to join the Army. 36%

Of note is that many of the “Qualifications” questions
involve specific enlistment requirements. Also, a substantial

number of these queries cover topics that young people might

be hesitant to discuss with recruiters, such as health issues or

past violations of the law. To examine the variation in topics

and the relative prevalence of key ideas, we summarized all the SOURCE: RAND Arroyo Center analysis of Google AdWords data.

queries related to the Qualifications category and weighted each NOTE: U.S. searches from March 2013 through February 2015.



word based on the number of times it appeared in searches.
Figure 6 presents these data as a simple word cloud."

Figure 6 suggests that many Google searches involve issues
that may make people ineligible to enlist and that searches are
being used to determine likely eligibility.

These results, however, should be taken with caution. First,
it is unlikely that searches are being conducted by the average
population; rather, they are likely conducted by those people
who already have a propensity to join the Army. The questions
asked by such people may differ in substance from questions
asked by those without such an inclination. A second concern is
that the results are highly dependent upon the language of the
search; that is, if the researcher does not phrase the search term
in a similar fashion to the searcher, many concerns are likely to
be overlooked. For example, a search for “post 9/11 GI bill” can
overlook the education-related searches conducted under the
query “does army pay for college.”

Despite these cautions, Google AdWords results are valuable
in that they provide an overview of questions and concerns related
to enlistment, which potentially helps paint a picture of people’s

thoughts related to Army enlistment and qualification. Finally,

such results may also suggest areas in which the Army should con-
centrate online advertising efforts; monitoring the responses to the
most-common relevant searches (i.e., “join the Army”) is another
potential strategy for reaching prospective recruits.”

We also formed word clouds from the searches categorized
as “General,” “Pay/Benefits” and “Procedures.” The searches
related to “General” are dominated by the word “job.” The
searches related to “Pay/Benefits” are dominated by words that

» «

relate to the amount of pay (“pay,” “paid,” “much,” and “get”)
while the searches related to “Procedures” are dominated by
“requirements,” “qualifications,” and “get,” the last referring to

“get into the army” and similar searches.

Google Correlate

As the earlier examples demonstrate, the specific search words
chosen for analysis have an enormous influence on the results.
While Google AdWords is helpful in suggesting related search
terms, it is not a very elegant solution for determining the
complete set of relevant search terms. Google Correlate helps

to eliminate much of the guesswork surrounding the choice of

Figure 6. Word Cloud Based on Searches Related to Army Enlistment Qualifications
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search terms to use. It allows researchers to employ the same
methodology as Google Flu Trends, which essentially auto-
mated the process of choosing flu-related search terms.

Google Correlate allows users to upload their own data
series (a weekly or monthly time series, or data that differs
across states), enter a search term, or even use an online pencil
to draw a pattern that describes how search volume varies across
time. Google Correlate then returns the list of search words
that exhibit a pattern of relative search volume that is similar to
the data series that was entered. Specifically, the tool provides
the top 100 search terms that are most-highly correlated with
the term entered along with their correlation coefficients; the
same analysis is available for geographic data.

Whereas Google Trends can be used to compare multiple
queries across time and location and Google AdWords can be
used to suggest searches containing keywords, the strength of
Google Correlate is its ability to find queries that match a spe-
cific search pattern. Specifically, Correlate searches through its
database to identify the queries that have the highest correlation
coeflicient, 7, to the entered term. A search for “join the army”
will output 100 terms that have a similar search intensity. Fig-

ure 7 displays the normalized search volume for the terms “join

the army” and “the asvab,”" which is almost perfectly corre-
lated (» = 0.99). Indeed, the full list of correlated terms sheds
light on some of the searches that are likely conducted by the
same or similar people. The term “join the army” is correlated
highly with terms such as “join the marines” (» = 0.99) and
“join the military” (» = 0.99), which suggest that people who
are thinking of joining the Army may also be considering jobs
in other branches of the military.

Interestingly, the term “join the army” is also highly corre-
lated to more ambiguous terms such as “the easiest” (» = 0.99),
“what are some good” (r = 0.99), and “get unemployment”
(r=10.99). It is impossible to say for certain whether these cor-
relations are non-spurious, but certainly it is possible that they
all reference credit constraints.” It is categorically important
to recognize when using this tool that highly correlated search
terms may or may not be searched by the same people. In
fact, it is impossible to discern whether the same people who
are searching for “join the army” are also searching for “get
unemployment” (r = 0.98). Nonetheless, these correlations may
be useful to personalize recruitment opportunities, as Google
Correlate may reveal information about questions and concerns

that are prevalent in Army-related searches.

Figure 7. Results From Google Correlate, “Join the Army” vs. “the ASVAB”
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An Application to Army Recruiting

Perhaps the most interesting way to use Google Correlate is to
track the evolution of people’s concerns across time. As noted
above, Google Correlate does nor link searches of people across
time, but information in aggregate search patterns may be
useful nonetheless. For a given search, Google Correlate can be
configured to find search terms related to the original word or
words searched a set number of weeks earlier or later. To take

a non-Army example, a Google Correlate search for the term
“weight loss” returns the correlated term “best vacation spots”
(r=0.89), but also returns such terms as “why am i not losing
weight” (7 = 0.81), when the correlation is set to find search
patterns that occur three weeks in the future. This suggests that
a large fraction of people who conduct searches on a given topic
will return—-consistently and predictably—to inquire about
related items.

Therefore, Google Correlate might be used to identify
searches that are conducted prior to and just after an individual
searches for “join the army.” Interpreting the surrounding
searches, however, is speculative at best; given the millions
of search queries that exist, it is quite possible that two terms
exhibit similar patterns of search because of chance. To test
this, we used Google Correlate to conduct 13 separate monthly
correlations for “join the army,” beginning six months prior to
the search and ending six months after the search.' The data on
the 100 most-correlated search terms in each month prior to,
during, and after the “join the army” search were collected and
appended into a single data set.

The single words that follow the same search volume pat-
tern as “join the army” but occur during the six months prior
to this search are relatively more likely to contain terms such as
“song” (lyrics and meaning), “email” (how to send email), and
“hub” (porn-related). In contrast, the single words that follow
the same search volume pattern as “join the army” but occur
during the six months after the search are relatively more likely
to contain terms such as “jquery,”” “document,” and “face-
book.” It is hard to take much meaning away from this list as
spurious correlations cannot be ruled out; of course, this is an
important limitation of this type of analysis.

Rather than using single words, another method of
comparing the query list before and after a “join the army”
search is to focus on terms containing more words. If we look
at queries that have at least four words in the six-month period
prior to the Army search, most searches concerned song lyrics.
In the six-month period following the “join the army” search,

many searches concerned relationships. These results suggest
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that many people who are searching for information about the
Army are also looking to improve themselves and develop last-
ing relationships. The Army may benefit from understanding

these goals and what they may reveal.

Combining Google Trends Data with Army
Accession Data

The information discussed above, particularly trends in searches
over time, suggests that data from Google searches may provide
a measure of propensity. Such a measure could be valuable in
its own right, but here we will show that it could also be used
to complement traditional recruiting models. Propensity is
acknowledged as a key factor in recruiting, but the information
on propensity or on changes in propensity over time is limited.
Most research on this topic relies on specialized surveys of the
youth population (Woodruff et al., 2006; Orvis et al., 1996);
data from these surveys suggest that measured propensity is
strongly linked to enlistment.? However, the surveys include
information on a limited population and occur only occasion-
ally; inevitably, there is a lag between the fielding of the survey
and the release of the information. For these reasons, Google
search data may provide additional, timelier information for
Army recruiting. To explore this issue, we consider our third
research question: “How is the number of relevant searches
related to the number of people who enlist?”

If Google data might reveal a shift in propensity, it is not
immediately obvious how that shift could be measured. Mili-
tary enlistment involves several steps. Interested youth discuss
options with a recruiter, travel to a Military Entrance Process-
ing Station (MEPS) for testing, enlist, generally spend at least
some time in the Delayed Enlistment Program, and eventually
ship to boot camp. Factors encouraging enlistment include
recruiters, enlistment incentives (e.g., bonuses), and advertis-
ing. It seems likely that a shift in propensity would show up
most quickly among applicants; if propensity to enlist increases,
we might expect an increase in the number of young people
discussing enlistment with recruiters and traveling to a nearby
MEDPS for testing. Any increase in accessions might be expected
to occur after some delay, if at all. Given the Army’s overall
enlistment goals, a more likely possibility is that a change in
propensity could affect the total number of applicants and
therefore could have a positive impact on the overall quality of
accessions (because the Army could now choose among more
“high-quality” or “highly qualified” candidates to fill its set

mission).” Again, we might expect that any change to acces-
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sions would occur after a lag because enlistment generally takes
several months.

Because of the time constraints for writing this report, we
were unable to obtain data on applicants; therefore, we tested
our hypothesis on Army accessions data from January 2004
through October 2014 (the most recent accession data avail-
able at the writing of this report). During this period, the total
number of non-prior-service Army enlisted accessions per fiscal
year varied from fewer than 60,000 to nearly 75,000. Our
initial file included all accessions in the relevant time frame, as
well as information on education, age, Armed Forces Qualify-
ing Test (AFQT) score, home of record, and waivers.”

Quality of enlistees is measured in several ways. The tradi-
tional measure of “high-quality” recruits is based on education
and standardized test scores; those who complete a traditional
high school diploma (or any credential considered equivalent)
and who score in the top half of the AFQT are considered
“high-quality.”* However, the majority of accessions meet this
quality threshold; therefore, we also tested several more-stringent
measures of high quality.” One measure in particular combines
the high-quality education and test score requirements with an

added requirement that the enlistee have no waivers for alcohol-,

drug-, or judicial-related reasons; the proportion of enlistees
meeting this measure varied considerably over our time frame.”
We refer to this measure as “high-quality, no waivers.”

For each month, we calculate the total number of acces-
sions, as well as the number meeting our quality measure; from
this, we determine the percentage of “high-quality, no waivers”
accessions. As shown in Figure 8, there is a considerable varia-
tion in the number of accessions per month; to some extent,
this is due to the seasonality of recruiting and training. Many
new enlisted personnel enter the Army during the summer; in
contrast, the number of accessions during the winter months
is much lower. However, the total number of accessions per
year also trended downward during this period. As accession
missions decreased, the proportion of accessions meeting our
“high-quality, no waivers” standard increased.

Next, we compare our Google search data with this quality
measure. To do so, we choose two different measures: a general
term formed from the sum of the number of searches on 31 dif-
ferent Army-related searches suggested by AdWords (which we
refer to as “army searches”), and the term “United States Army
(Armed Force),” which we refer to as “US Army” for brevity.
(Recall that the “US Army” search term is a Google-defined

Figure 8. Changes in Number and Quality of Accessions over Time
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category, including all search terms determined by Google to
be relevant to the U.S. Army.) If search data have the poten-
tial to provide additional information about the enlistment
process, then at a minimum we would expect search intensity
(number of relevant searches in a time period) to be correlated
with measures of quality. Indeed, we find that search intensity,
as measured by “army searches” and “US Army,” is correlated
with the percentage of enlistees who meet the “high-quality,
no waivers” standard. The correlation is positive in the case of
“army searches” and negative in the case of “US Army.”*® The
difference in signs could suggest that these two search terms
capture rather different aspects of Army-related searches; for
example, one search term could capture more of the queries
about potential disqualifying conditions while the other could
capture more queries about jobs or opportunities.

Correlation is a useful measure, but it implies neither cau-
sality nor even a predictive relationship between the variables.
Granger causality is an additional test to learn more about the
likely relationship between search intensity and enlistments
(or any two variables that change over time). While still not a
definitive test of causality, the Granger test examines the extent
to which past values of one time series can be used to predict
future values of another. In our case, we are interested in the
extent to which searches in some period of time can be used to
predict enlistments in some future period. We perform Granger
tests of both of our search terms (separately) on “high-quality, no
waivers” enlistments. The results suggest that past measures of
these search terms contain information that is related to future
measures of enlistments.” This finding is what we would expect
if search intensities measure something about youth propensity.

Next, in an attempt to learn more about the relationship
between search intensity measures and enlistment, we include
search intensity measures in a very simple regression model
measuring the proportion of enlistees meeting our “high-
quality, no waivers” definition. Because the number and quality
of enlistments tends to vary both across years and across sea-
sons, models also included indicators for calendar year and for
quarter of the year. Because our Granger tests suggest that past
search information predicts future enlistments, we also include
lagged search variables in some specifications.” The results
suggest that Internet search data has the potential to improve
recruit supply models. In Table 2, we report two ordinary least
squares regressions. In Model 1 we consider the baseline where
no internet search is considered. Model 2 includes the search
term for “US Army.” We find that a one-standard-deviation

increase in “US Army” search intensity is associated with about

Table 2. Regression Results, High-Quality
Enlistments

Model 1 Model 2
coefficient/ coefficient/

Variable standard error standard error
Constant 55.75¢ 29.80¢

(1.62) (14.2)
“US Army” 5 0.31b
searches (0.17)
Year, Quarter X X

Dummy Variables

NOTE: Dependent variable is percent of “high-quality, no waivers,” acces-
sions. Monthly data, January 2004 through October 2014. Models include
year, quarter dummy variables. Sample size is 132. Standard errors are in
parentheses.

@ 5-percent level or better.

b 10-percent level or better.

a 3-percentage-point increase in the proportion of “high-
quality, no waivers” recruits and that this is significant at the
10 percent level. The change in the proportion of “high-quality,
no waiver” enlistees over the time period was much larger than
three percentage points (see Figure 8), but this is a substantive
difference. These regression results are consistent with Internet
search data providing a measure of youth propensity.

We also examine the extent to which adding such search
terms could aid in making out-of-sample predictions. The
results were promising, although more-detailed data would be
required to carry out a more stringent test.

We stress that these results are suggestive at best. The
model we present is very simple and incomplete; a more-
complete recruit supply model would include additional infor-
mation about the civilian economy, recruiting resources, and
the population. And we note that our measure of “US Army”
searches is only marginally significant while our alternate mea-
sure of “army searches” did not achieve significance in a similar
equation. Also, testing such a model on applicant data seems
a more precise method of measuring the influence of search
behavior. However, our results suggest that trends in search
behavior may have the potential to improve the quality of Army
recruiting models.

In summary, and despite the somewhat opaque nature of
these measures, our results suggest that Internet search data
have the potential to reveal information about the concerns and
interests of youth. Our results also suggest that search data may
provide an alternate measure of propensity, and thus may be a

useful addition to existing recruit supply models.
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IMPLICATIONS AND FUTURE WORK

In the past few years, data collection has grown tremendously.
‘This is due, in no small part, to the growth of the Internet and
the detailed record-keeping associated with posting information
online. Indeed, many businesses, especially in the tech industry,
have begun to appreciate the potential of big data to improve
business analytics. Tools are being developed regularly to
access and analyze data in real time, with the goal of generat-
ing insights and improving the predictive power of models that
are used to expand products and services. In this section, we
discuss how three readily available online tools (used to track
Internet search patterns) can be used to improve Army market-
ing and recruiting efforts.

We summarize our key findings about the usefulness of
these tools as follows:

* At the macro level, our findings indicate that Google search
queries can be used to better understand how interest in mil-
itary careers has evolved over time and geographic location

* Ata micro level, it is possible to use these tools to identify
the chief Army-related concerns that potential recruits
experience, whether with regard to the qualifications, pro-
cedures, or benefits of enlisting

* At a deeper micro level, our findings suggest that it might
even be possible to predict with reasonable accuracy what
people were searching for months before or after searching
for the terms “the army”

* Finally, we find that including Google Trends terms in a
simple model of Army accessions increases the predictive

power of the model.

Perhaps the most instructive observations from this study
pertain to things that we did not find. For instance, there
were very few searches related to the personal harms or other
negative aspects that can arise from joining the service. In
general, searchers did not inquire about the probability of
dying or getting injured, or the likelihood of being deployed in
a war zone. In the same vein, people did not search for retire-
ment plans or details about the medical coverage offered by the
Army. This suggests that the Internet is a source of information
for those who are already likely to enlist; those who are appre-
hensive about the negative facets of the Army are not searching
for how to join.

Indeed, one of the biggest limitations of using Google
search data is that our sample of searchers is not random. This

selected sample curbs our ability to draw general inferences.

Our study necessarily excludes people without Internet access,
people who do not conduct Internet searches for the purposes
described, or people who do not use Google as their search
engine. Our conclusions, therefore, cannot be generalized to
the entire population, but are conditional on the population of
searchers. Similarly, it should be stressed that the interpreta-
tion of the results depends critically on the extent to which the
search terms used are appropriate measures to answer the ques-
tions posed. Though we tried our best to choose broad queries
that are robust to contextual framing, it is certainly possible
that a different set of queries will change the results. The
development of a systematic method for choosing search queries
would certainly be a big contribution to this area. While cau-
tion is required before inferring causality, big data may never-
theless help discover correlations that merit further exploration.

The extent to which big data can supplement—or even
replace—burdensome, traditional data collection methods is
unknown, but initial indications suggest search data may cap-
ture aspects of propensity. These data may also be able to answer
more-specific questions—for example: What explains changes
in propensity and attitudes toward the military? In which types
of advertising should the Army consider investing? Information
from search data also provides insights into the concerns and
areas of interest of one group of potential enlistees.

Further research is required to better understand ways of
using Internet search data to inform Army recruiting initiatives,
with the eventual goal of drawing causal inferences and making
accurate predictions. One promising path involves combining
the Google search data with a secondary data source, such as
the U.S. Census Bureau, which has information about the
percentage of the military-aged population within a geographic
region. Insofar as we believe that the majority of searches related
to Army enlistment are being conducted by 18- to 35-year-old
men, then one can always reweight the search terms appro-
priately to have a more precise comparison of search intensity
across time and location. Indeed, the inclusion of additional
data sources can help in other ways as well. Data on the number
of deployments to Iraq or unemployment rates during the Great
Recession can be informative of the attitudes of people toward
the Army. The inclusion of secondary data can be helpful in bet-
ter determining the factors that underlie the results.

Another promising path is to closely mirror models used
by such companies as Amazon and Netflix to offer choices (e.g.,
to recommend additional movies or books) to people based on
the behavior of similar shoppers. One potential way to achieve

this is to use accession data in combination with Internet search
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Data on the number of deployments to Iraq or
unemployment rates during the Great Recession can be
informative of the attitudes of people toward the Army.

data to identify the queries that are most often searched by each
demographic group. For example, our data might show that

18- to 20-year-olds who joined the Army from Michigan often
search for college loans. Insofar as 18- to 20-year-old civilians
in Michigan are generally interested in learning about college
loans, then offering this information to them can be helpful.

In fact, a randomized control trial can be used to send some
people the standard Army recruitment packet while sending
others a specialized packet that includes relevant information

about the college loan program. By comparing the number of

Army applications that result from each packet, it is possible to
test whether providing people with information that an analyst
has determined is valuable based on knowledge of the individu-
al’s demographic leads to a difference in their choices.

Big data is still a relatively new resource. It has already
yielded some important insights, and more research is required
to realize its potential. In going forward, it would be crucial to
move beyond a proof-of-concept and examine thoroughly how
behavioral models can utilize big data to make causal inferences

and improve prediction models. The potential impact is vast.



TIPS, TRICKS, AND OTHER
CONSIDERATIONS

We formed our data set on enlisted Army accessions from the
RA Analyst file, which included information on every service
member who enlists in the Army. We included all non-prior-
service active-duty enlisted accessions. While this analysis
could easily be expanded to include officers and/or person-
nel enlisting in the Reserve Component, we focused on those
enlisting for the first time in active duty. We note that search
terms are likely to differ between enlisted personnel and offi-
cers; search terms may also differ between those interested in
serving in the active component versus those interested in serv-
ing in the Reserve. These differences constitute additional areas
for future research.

In this section, we include some additional informa-
tion about our accessions data set, as well as a list of “lessons
learned” that may be helpful for others exploring big data and

Google analytics.

1. Robustness of Search Results. The volume of data
may depend on the specific phrasing of a search query.
For example, “can I join” will return more search results
than “can you join.” It is important to check variants of
chosen search terms and phrases to ensure that the results
are relatively stable. Ideally, the search results would be
accompanied by standard errors, allowing analysts to test
whether trends significantly increase or decrease over time

or location.

2. Language Can Matter. The search volume for the term
“school,” for example, does not account for searches in
other languages. Analysts interested in what the Spanish-
speaking population is searching for may therefore want
to add “escuela” as a search term. Such considerations are
especially important when performing cross-country com-

parisons.

3. Add or Remove Terms from Search Results. A sizeable
volume of searches for “navy,” for example, is for the cloth-
ing store Old Navy. It is important to frequently check
whether the search is returning the desired results. Exam-
ining the list of similar queries on Google Trends, or sug-
gested ideas for Keywords on Google AdWords can achieve
this goal. As discussed earlier in the report, it is possible to
conduct searches that specifically include or exclude certain

words.

4. Identify Who is Searching. It may be possible to infer

who is conducting the search by using such terms as “my
girlfriend” or “my husband.” For instance, searches such
as “is my son” are likely being conducted by parents, while
searches for “can pregnant women” are likely conducted by

moms-to-be or their partners.

5. Think Like the Searcher. Phrasing search queries in simi-
lar ways as the target population should help return more
valid results. It may be unlikely, for example, that potential
recruits search for “post-9/11 GI bill” when considering
the education benefits of the military. A more appropriate

search might be something like “does army pay for college.”

6. People Who Do Not Search. Surprisingly few searches
are conducted for even the most common terms. It may
be worth considering the ways in which those people who
might perform a given search may differ from the sample
of people who would not perform that search. For example,
it could be the case that those most interested in joining
the Army ask their friends to answer their questions and
also use Google to search for information. It may also be
possible that people interested in joining the Army do
not search for such information. Therefore, the sample of
people conducting searches does not necessarily represent

the population, or the population of interest.



Notes

! At the time, data for frequently searched terms were being published
by an agency in a monthly report listing the 500 most searched words

every day on the Internet’s largest search engines.

2See, for example, Centers for Disease Control and Prevention,
“Weekly U.S. Influenza Surveillance Report.” As of January 4, 2016:
heep://www.cde.gov/flu/weekly/

3 See, for example, Choi and Varian (2012); Askitas and Zimmerman
(2009); Baker and Fradkin (2011); Vosen and Schmidt (2011); Goel et
al. (2010); and Guzman (2011).

#It is important to note that a decreasing trend does 70z necessarily
mean that fewer absolute searches were conducted. The output gener-
ated by Google Trends is relative to all searched queries; if people are
conducting more searches for other items than they are for “army,”
then the graph will slope downward despite the fact that the number

of “army” searches increased.

5'The trend lines are not exact; rather, they are furnished using a
sampling method and can vary by a few percentage points from day
to day. Without knowing the standard errors on the estimates, it is
impossible to rule out whether “navy” and “army” had similar search
volumes. Google instituted a change in 2011 to provide better geo-
location data for search queries. Its explanation reads: “an improve-
ment to our geographical assignment was applied retroactively from
1/1/2011.” Given the new definition of locations, certain queries can
have minor discontinuities at that point in the trend line. If the box
marked “News headlines” is checked after a search, the graph will also
include lettered points where relevant terms appeared prominently

in news headlines, such as the Fort Hood shootings (November 5,
2009). The box marked “forecasts” will provide a simple prediction of

future search volume based on past search history.

¢The state, metro, and city with the highest relative search volume for
the U.S. Army category are Alaska, Watertown, N.Y., and Fort Knox,
Ky., respectively.

7It is not necessary to use a one-year time period between frames; it
is possible to go as low as the weekly level. With shorter time periods,
however, it is more likely that any changes are due to random fluctua-

tions rather than structural changes.

81t should be noted that the data across years are not on the same
scale. Google Trends assigns a value of 100 to the data point that is
the highest in any given search period. To produce the results in Fig-

ure 3, we weighted each period according to its relative popularity.
?See, for example, U.S. Department of Defense (2012).

1 AdWords does not offer the same ease of outputting results by geo-
graphic area as Trends, though with some effort it is possible to obtain

these data as well.

'"These are not unique searches. Indeed, a single person who searches
the same term many times per month can influence the outcome of

the results.

12 By restricting the data to specific states, cities, or zip codes, it is
also possible to use state-level search data from Google AdWords to
identify the main concerns for each state. For example, searching
“can army” for each state produces a list of top concerns containing
those words in each state. The top concern for the East and West
coasts appears to be “What age can I join the army,” whereas the top
concern for the Midwest is “Can you have sex in the army.” Interest-
ingly, concerns about the ability of illegal immigrants to enlist ranks
at the top in multiple states (Arizona, Delaware, Michigan, New
Mexico, and Vermont). Other concerns are about criminal records
(West Virginia, Nebraska), tattoos (Florida), asthma (Rhode Island),
flat feet (South Dakota), herpes (North Dakota), bad credit (Maine),

and whether women can join (Wyoming).

' We excluded unrelated searches such as “army can opener;” such
searches comprised about 20 percent of the total number of searches.

Excluding these alters the total search volume.

14 We first exclude the words “join” and “army.” If we do not do so,
these words dominate and the other information is more difficult to
discern. We used the tool made available at wordle.net to produce
these images; this non-commercial site allows users to reproduce the

images without restrictions.

The Army has tools in place to determine the most common
searches. Army Marketing Research Group, private conversation,

undated.

16The Armed Services Vocational Aptitude Battery (ASVAB) is a
multiple-choice test given to potential recruits to determine qualifica-

tion for enlistment in the United States Armed Forces.

7Some of the most popular searches containing “what are some
good” refer to jobs, while some of the most popular searches contain-
ing the term “the easiest” are “what is the easiest credit card to get”
and “the easiest way to make money.” Certainly, however, the terms
may well be referencing the military, such as “what is the easiest

branch of the military.”

8]t is also possible to search for terms that were searched at smaller
intervals (weeks). With smaller time frames, however, it is more likely
that any changes are due to random fluctuations rather than struc-

tural changes.

1% As it turns out, searches involving the term jquery (a Javascript
library application), such as “jquery document” and “jquery ready,”
are quite common in the post sample. For the purposes of analysis,
“jquery” was deemed wholly unrelated to the Army-related searches

and thus excluded from the text-based word comparison.


http://www.cdc.gov/flu/weekly/
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2 Woodruff et al. (2006) surveyed soldiers in two infantry battalions,
with results indicating that there were substantial numbers of low-
propensity soldiers in combat arms occupations (their enlistment
decision was influenced by other factors). Orvis et al. (1996) found
that individual propensity predicts enlistment, but that the overall
propensity changed over time; this research also forms part of a larger
body of work that establishes the relationships between economic

factors, recruiting resources, and the number of high-quality recruits.

' Of course, this assumes that the increase in propensity results in
at least some increase in the number of highly qualified people. This

assumption could be tested using applicant data.

22 About 1.5 percent of our sample had a non-U.S. address; in nearly
all cases, the address listed was in a U.S. territory. Google data
produced by the tools discussed include information on all Internet
searches from within the United States utilizing the Google platform.
While it is possible to obtain information on searches carried out in
other countries, searches from U.S. territories are not included in
Google U.S. data. Therefore, we excluded records on enlistees with
addresses in U.S. territories. After these exclusions, roughly 710,000
observations on non-prior-service enlistees from January 2004

through October 2014 remain; these form our sample.

#'This definition of high-quality is used extensively in the military
manpower and recruiting literature; see, for example, Orvis et al.,

1996.

"'The other quality measures we tested included higher AFQT
requirements, more-stringent education requirements, requirements
for no waivers of any type, and age requirements. We found that the
quality measures tended to move in a concerted manner, especially
before 2009.

» Waivers may be granted for a large number of reasons, including
those related to weight, height, body fat, other health issues, age,
educational attainment, alcohol- or drug-related offenses, and other

judicial offenses.

% The correlation between the percentage meeting “high-quality, no
waivers” and “army searches” is 0.5388 (p < 0.0001); the correlation
between the percentage meeting “high-quality, no waivers” and “US
Army” is -0.302 (p < 0.0001). In each case, such results would occur
by chance less than one time in 10,000. Both search terms are also

correlated with the number of accessions per month.

#We utilize chi-squared tests to determine the relevance between past
search intensity and enlistment quality. In each case, the chi-squared
test rejected the null (of no relevant information) at a level suggesting
such a relationship would occur by chance no more than three times
in 100. The Granger causality test also suggested that, as we would
expect, future values of enlistments are 7ot predictive of past search
behavior. If we found that future values of enlistment were predictive
of past search behavior, this would suggest correlation but a lack of

causality. See, for example, Dimpfl and Jank, 2012.

#8This model represents a very simple “recruit supply” model. A
more complete model is beyond the scope of this effort but it would
also include measures of the civilian economy, recruiting resources
expended on bonuses and advertising, and various population
measures. When we include one-, two-, three-, and six-month lagged
measures of “US Army” searches, the measures as a group are statisti-
cally significant (F(4,106)=2.66). This indicates that such a relation-

ship would occur by chance no more than one time in 20.
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