Identifying Job Titles and the Boundaries between Job
Ads
Enghin Atalay, Phai Phongthiengtham, Sebastian Sotelo, Daniel
Tannenbaum1
Abstract
In this document, we explain how we identify the job title from an individual job
ad and how we discern the boundaries between individual job ads.

Given a page of job ads, our next tasks are to discern the boundaries of individual vacancy
postings and to identify each posting’s job title. To perform these two tasks, we rely on
regular patterns by which employers format their job ads. Many job ads begin with a
job title, with the title appearing in upper case letters in a few-word line. Many job ads
also contain a similar set of phrases at the end of each ad: “equal opportunity employer,”
“aﬃrmative action employer,” “send resume to,” “in conﬁdence to,” and so on. In this
document, we detail our algorithm to identify job ads’ titles and their boundaries. We then
discuss, using an example from our newspaper text, the performance of our algorithm.
The ﬁrst step of our procedure identiﬁes whether a particular line of text represents a job
title. This is the case if one of two conditions are met. First, we search for lines for which
all words are upper case and at least one of the words in the line of text correspond to a job
title word.2 Second, we search for lines in which the line is suﬃciently short (there are at
most three words on the line), one of the words of the text corresponds to a job title word,
and the previous line of text did not represent a job title. If multiple lines of text are in all
upper case, we combine these lines of text to form the job title. Having identiﬁed job titles,
we demarcate this line of text as the boundary between job ads.
The second step of our procedure searches for other patterns which identify the end of a
job ad. The comprehensive list of patterns which we search for are:
• “aﬃrmative [any word] employer,”
• “in conﬁdence,”
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The set of job title words is posted on the data library for this project. To produce this list, we retrieved
the “Sample of Reported Job Titles” from the O*NET website. From this list, we construct a list of one-word
personal nouns
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• “submit resume,”
• “equal opportunity” or “equal opportunities,”
• “for further information contact,”
• a phone number, which is identiﬁed as a 7 digit or 10 digit number, with or without
hyphens, or
• an address, which is identiﬁed as a number plus “ave,” “blvd,” “street,” “hgwy,” “road,”
or “drive.”
It is likely that several of these phrases appear in succession at the end of job ads. To the
extent that we recognize multiple such patterns in an individual job ad, our procedure will
generate several short identiﬁed job ads. These short fragments of text will be discarded
from our ﬁnal data set. However, since these text fragments describe ﬁrms’ contact information, and do not contain information related to the job’s task content or skill requirements,
discarding these fragments does not pose a problem for our analysis.

An Example
To make this procedure concrete, we present an example describing how our procedure
identiﬁes job ads’ boundaries and their job titles. Figure 1 presents a snippet of Display Ad
#226, from the January 14, 1979 Boston Globe.
In Figure 1, the ﬁrst three lines of text are in all upper case. These lines of text are
all combined to a single job title: “Medical Help Nuclear Radiologic Tech.” Later on in
the text, our procedure recognizes “Chest Physical Therapist,” “Manager of Primary Care
Programs,” and “Medical Group Manager,” among others, as job titles. However, even
though “The Malden Hospital” appears in all upper case in a single short line, because this
phrase does not contain a job-title-word, it is not identiﬁed as a job title.
Figure 2 contains the results from our exercise. In this ﬁgure, each ad is depicted as a
four dimensional object. The ﬁrst ﬁeld gives the newspaper title, date, and page number.
The second and third ﬁelds give the job ad number and the job title, while the ﬁnal ﬁeld
gives the text within the job ad. As discussed above, the ﬁrst two ads’ job titles are recorded
as “medical help nuclear radio logic tech” and “chest physical therapist.” The phrase “an
equal opportunity employer” appears in the second ad. Since this is a phrase we search for in
demarcating the end of a job ad, our procedure identiﬁes the end of the second ad here. The
next line of text is (part of) an address: 41 Pa Hill Boston. As a result, it is also classiﬁed
as the end of a job ad. Thus, job ad #3 is a short four-word ad, with no title. Since there is
2

Figure 1: Snippet of the January 14, 1979 Boston Globe, Display Ad #226
0(',&$/+(/3?Q18&/($5?Q5$',2/2*,&7(&+?QIXOOWLPHGD\SRLWLRQLV
DYDLODEOHIRUUHJLVWUHG RUUHJLVWU\WHFKQLFLDQLQRXU1XFOHDU0HGLFLQHGHSDUWPHQW7KLVSRVLWLRQ
GRHVUHTXLUHWDNLQJFDOO?Q&+(67?Q3+<6,&$/7+(5$3,67?Q,I\RXDUHRUUHJLVWU\
HOLJLEOH?Q3K\VLFDO7UKUDSLVWLQWHUHVWHGLQ&KHVW?Q7KHUDS\FRQVLGHUWKH1HZ(QJODQG%DSWLVW
+RVSLWDO5HVSRQVLELOLWLHVZLOOLQFOXGHSURYLGQJFKHVWWKHUDS\IRU0HGLFDO6XUJLFDOSDWLHQWV
IDPLO\WHDFKLQJLQWHUGLVFLSOLQDU\LQVHUYLFHSURJUDPVDQGPRUH?Q)RUPRUHLQIRUPDWLRQSOHDVH
FRQWDFWRXU3HUVRQQHOGHSDUWPHQW([W$Q(TXDO2SSRUWXQLW\(PSOR\HU?Q
3D+,,%RVWRQ?Q0$1$*(52)?Q35,0$5<&$5(352*5$06?Q&KLOGUHQ V+RVSLWDO
0HGLFDO&HQWHU?QVHHNVG\QDPLFFUHDWLYHLQGLYLGXDOWRPDQDJHLWV3ULPDU\&DUH3URJUDPV
LQFOXGLQJKRXU(PHUJHQF\5RRP3ULPDU\&DUHSURJUDPWKH0DVVDFKXVHWWV3RLVRQ
LQIRUPDWLRQ&HQWHUDQG?Q'HQWDOVHUYLFHV7KLVSRVLWLRQUHTXLUHV\HDUVH[SHULHQFHZLWK
EDFNJURXQGLQSODQQLQJEXGJHWLQJDQGPDQDJLQJ?QKHDOWKSURJUDPV0DVWHUVGHJUHHSUHIHUUHG
EXWDGGLWLRQDOH[SHULHQFHPD\EHVXEVWLWXWHG:HRIIHUVDODU\FRPPHQVXUDWH?QZLWKH[SHULHQFH
DQGILQHIULQJHEHQHILWVSDFNDJH?QSOHDVHIRUZDUGUHVXPHVWR+HOHQD:DOODFHSHUVRQQHORIILFH
?Q0(',&$/?Q/RQMZRRG$YHQXH?Q0$?Q5(*,67(5('?Q5(*,675<
(/,*,%/(25?QLPPLDWHDYDLODEOHLQRXUPRGHUQZHOO DQGIXO\DFFUHGLWHGEHGJHQHUDO
KRVSLWDO&KHVKLUH+RVSLODOLVPLOHVIURP%RVWRQDQGQHDUVNLLQJZDWHUVSRUWVKXQWLQJDQG
ILVKLQJ?Q$SSKFDQWVPXVWEHUHJLVWHUHGUHJLVWU\HOLJLEOHRU1(57)RUIXUWKHULQIRUPDWLRQ
SOHDVHFRQWDFWWKH3HUVRQUHOGHSDUWPHQW?Q&KHVKLUH+RVSLWDO?Q&RXUW6WUHHW.HHQH1+
 ?QHTXSO\0)?Q0(',&$/*52830$1$*(5?Q)RU1RUWK6KRUHJURXSRI
SK\VLFLDQV,QWHUQDO0HGLFLQH5DGLFORJ\LQSK\VLFLDQRZQHGEXLOGLQJ0DQDJHULDODQGEXVLQHVV
VNLOOVUHTXLUHG?Q.QRZOHGJHRIDFFRXQWLQJHVVHQWLDO)DPLOLDULW\ZLWKFDUHILHOGGHVLUDEOH?Q
$SSO\WRDQGLQFOXGHVDODU\UDQJHH[SHFWHG:DOWHU2 'RQQHOO?Q&$3($110(',&$/
&(17(5?Q*ORXFHVWHU0DVV?Q V V?QLPPHGLDWHRSHQLQJVRQURWDWLQJHYHQLQJDQG
QLJKWVKLIWVIRU VDQG VIRUIORDWSRRODVVLJQPHQWV([SHULHQFHLQDFXWRQXUVLQJGHJUHH
SUHIHUUHGIRU51?Q$SSO\3(56211(/'(3$570(17?Q&$3(&2'+263,7$/?Q
+\DQQLV0$?Q$QTXDO?Q0(',&$/5(&25'6683(59,625?Q&KDOOHQJLQJIRU
FDSDEOHSURIHVVLRQDOWRDVVXPHVXUHVSRQVLEPO\RI0HDLFDO5HFRUGVGHSDUWPHQW,QYROYHPHQW
ZLWKDOODVSHFWVPHGLFDOUHFRUGVSURFHVVZLWKH[FHSWLRQRILRQ5HTXLUHV\HDUVVXSHUYLVRU\
H[SHULHQFH&DQGLODWHVKRXOGEH$5755$UHJLVWHUHGRUHOLJLEOHIRU$0$5$H[DP?QSOHDVH
VHQGUHVXPHTQGUHTXLUHPHQWVLQFRQILGHQFHWR'LUHFWRURI3HUVRQQHO?Q7+(0$/'(1
+263,7$/?Q+RVSLWDO5RDG0DOGHQ0DVV?Q SZRUWX?Q0(',&$/?Q
5(&(37,21,67?Q+HDY\PDQXVFULSWW\SLQJJUHHLQTSDWLHQWVDQGVHFUHWDULDOGXWLHV.QRRI
PHGLFDOUR<SLQJZSP?Q6\QGUHVXPHWR'REUD.LOH\'DYLV%LQQH\ 6WUHWW%RVWRQ0$
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Figure 2: Snippet of the January 14, 1979 Boston Globe, Display Ad #226
*OREHBGLVSOD\DGBB__PHGLFDOKHOSQXFOHDUUDGLRORJLFWHFK_IXOOWLPHGD\SRLWLRQ
LVDYDLODEOHIRUUHJLVWHUHGRUUHJLVWU\WHFKQLFLDQLQRXUQXFOHDUPHGLFLQHGHSDUWPHQWWKLV
SRVLWLRQGRHVUHTXLUHWDNLQJFDOO
*OREHBGLVSOD\DGBB__FKHVWSK\VLFDOWKHUDSLVW_LI\RXDUHRUUHJLVWU\HOLJLEOH
SK\VLFDOWKHUDSLVWLQWHUHVWHGLQFKHVWWKHUDS\FRQVLGHUWKHQHZ(QJODQGEDSWLVWKRVSLWDO
UHVSRQVLELOLWLHVZLOOLQFOXGHSURYLGLQJFKHVWWKHUDS\IRUPHGLFDOVXUJLFDOSDWLHQWVIDPLO\
WHDFKLQJLQWHUGLVFLSOLQDU\LQVHUYLFHSURJUDPVDQGPRUHIRUPRUHLQIRUPDWLRQSOHDVHFRQWDFW
RXUSHUVRQQHOGHSDUWPHQWH[W$Q(TXDO2SSRUWXQLW\(PSOR\HU
*OREHBGLVSOD\DGBB___SDKLLERVWRQ
*OREHBGLVSOD\DGBB__PDQDJHURISULPDU\FDUHSURJUDP_FKLOGUHQKRVSLWDOPHGLFDO
FHQWHUVHHNVG\QDPLFFUHDWLYHLQGLYLGXDOWRPDQDJHLWVSULPDU\FDUHSURJUDPVLQFOXGLQJ
KRXUHPHUJHQF\URRPSULPDU\FDUHSURJUDPWKH0DVVDFKXVHWWVSRLVRQLQIRUPDWLRQFHQWHUDQG
GHQWDOVHUYLFHV WKLVSRVLWLRQUHTXLUHV\HDUVH[SHULHQFHZLWKEDFNJURXQGLQSODQQLQJ
EXGJHWLQJDQGPDQDJLQJKHDOWKSURJUDPVPDVWHUVGHJUHHSUHIHUUHGEXWDGGLWLRQDOH[SHULHQFH
PD\EHVXEVWLWXWHGZHRIIHUVDODU\FRPPHQVXUDWHZLWKH[SHULHQFHDQGILQHIULQJHEHQHILWV
SDFNDJHSOHDVHIRUZDUGUHVXPHVWR+HOHQD:DOODFHSHUVRQQHORIILFH
*OREHBGLVSOD\DGBB__PHGLFDO_ORQMZRRGDYHQXH
*OREHBGLVSOD\DGBB___PDUHJLVWHUHGUHJLVWU\HOLJLEOHRULPPLDWHDYDLODEOH
LQRXUPRGHUQZHOO DQGIXO\DFFUHGLWHGEHGJHQHUDOKRVSLWDOFKHVKLUHKRVSLWDOLVPLOHV
IURPERVWRQDQGQHDUVNLLQJZDWHUVSRUWVKXQWLQJDQGILVKLQJDSSOLFDQWVPXVWEHUHJLVWHUHG
UHJLVWU\HOLJLEOHRULQHUWIRUIXUWKHULQIRUPDWLRQSOHDVHFRQWDFWWKHSHUVRQUHOGHSDUWPHQW
FKHVKLUHKRVSLWDO FRXUWVWUHHWNHHQHUQK
*OREHBGLVSOD\DGBB___HTXSO\
*OREHBGLVSOD\DGBB__PIPHGLFDOJURXSPDQDJHU_IRUQRUWKVKRUHJURXSRI
SK\VLFLDQVLQWHUQDOPHGLFLQHUDGLRORJ\LQSK\VLFLDQRZQHGEXLOGLQJPDQDJHULDODQGEXVLQHVV
VNLOOVUHTXLUHGNQRZOHGJHRIDFFRXQWLQJHVVHQWLDOIDPLOLDULW\ZLWKFDUHILHOGGHVLUDEOHDSSO\WR
DQGLQFOXGHVDODU\UDQJHH[SHFWHG:DOWHU2 'RQQHOO
*OREHBGLVSOD\DGBB__FDSHDQQPHGLFDOFHQWHU_*ORXFHVWHUPDVV
*OREHBGLVSOD\DGBB___LPPHGLDWHRSHQLQJVRQURWDWLQJHYHQLQJDQGQLJKWVKLIWV
IRUDQGIRUIORDWSRRODVVLJQPHQWVH[SHULHQFHLQDXWRQXUVLQJGHJUHHSUHIHUUHGIRU
*OREHBGLVSOD\DGBB___DSSO\SHUVRQQHOGHSDUWPHQWFDSHFRGKRVSLWDO
*OREHBGLVSOD\DGBB___DQHTXDO
*OREHBGLVSOD\DGBB__PHGLFDOUHFRUGVXSHUYLVRU_FKDOOHQJLQJIRUFDSDEOH
SURIHVVLRQDOWRDVVXPHVXUHVSRQVLEOHPO\RIPHGLFDOUHFRUGVGHSDUWPHQWLQYROYHPHQWZLWK
DOODVSHFWVPHGLFDOUHFRUGVSURFHVVZLWKH[FHSWLRQRILRQUHTXLUHV\HDUVVXSHUYLVRU\
H[SHULHQFHFDQGLODWHVKRXOGEHDUWUUDUHJLVWHUHGRUHOLJLEOHIRUDPDUDH[DPSOHDVHVHQGUHVXPH
TQGUHTXLUHPHQWVLQFRQILGHQFHWR'LUHFWRURISHUVRQQHO
*OREHBGLVSOD\DGBB___WKHPDLGHQKRVSLWDOKRVSLWDOURDGDOGHQPDVV
*OREHBGLVSOD\DGBB___SZRUWX
*OREHBGLVSOD\DGBB__PHGLFDOUHFHSWLRQLVW_KHDY\PDQXVFULSWW\SLQJDJUHHLQT
SDWLHQWVDQGVHFUHWDULDOGXWLHV.DQRRIPHGLFDOUR\SLQJZSPV\QRGUHVXPHWRGREUDNLOH\
'DYLV.LQQH\VWUHHW%RVWRQPD
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no job title, and also because this ad is exceedingly short — we exclude any ad, even those
with job titles, if it has fewer than 15 words — this ad will be dropped from our ﬁnal data
set.
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