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▸ Recruitment consists of identifying relevant candidates for an open position by 
assessing their education level, their knowledge, skills, abilities, their work experience 
and their interests 

– As a professional search domain, recruiting has been largely                                             
overlooked in IR research 

– Estimates on the number of recruiters range from 1 to 3.5 million                                                      

– Better support of recruiters could have a big impact on job                                                  
seekers, companies and society as a whole
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INTRODUCTION

▸ Academic-industrial collaboration with Jobindex 

– Denmark’s biggest job portal (>30K job postings, >120K resumés, >600K unique users) 

▸ Focus of this talk is on characterizing recruiters’ search behavior 

– RQ1: How is search behavior impacted by task type? 

– RQ2: How is search behavior impacted by task complexity? 

– RQ3: Which search behavior leads to the identification of successful matches?
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HOW DO JOBINDEX RECRUITERS WORK? 4
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CV SEARCH ENGINE

▸ CV search engine 

– Search bars 

• Four different bars 

★ Free-text 

★ Location 

★ Job title 

★ Category (automatically assigned) 

• Recruiters can save previously successful 
queries 

– Filters 

– Search results
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CV SEARCH ENGINE

▸ CV search engine 

– Search bars 

– Filters 

• Nominal filters: language skill(s), notice period (e.g., 
one-month notice before quitting), employment 
group (e.g., full-time, part-time, student job), and 
whether they are following the company in 
question on the Jobindex portal or not.  

• Ordinal filters: minimum and maximum education 
level, language proficiency  

• Continuous filters: min/max work experience (in 
years), min/max management experience (in 
years), min/max desired salary (in Danish crowns)  

– Search results
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CV SEARCH ENGINE

▸ CV search engine 

– Search bars 

– Filters 

– Search results 

• Search term highlighting is an 
important tool in relevance assessment  

• Recruiters can shortlist relevant 
candidates  

• Shortlisted candidates can be contacted 
all at once or in batches
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METHODOLOGY

▸ Definitions 

– Each job processed by a recruiter counts 
as a task 

– Each task corresponds to a single session 

• A session starts when a job is selected 
from the queue and ends when all 
shortlisted candidates have been contacted 

★ More complex session definitions did not 
result in a meaningful increase in the number 
of sessions 

• Recruiters previously reported working 
sequentially on a job until done
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METHODOLOGY

▸ Definitions 

– Each job processed by a recruiter counts 
as a task 

– Each task corresponds to a single session 

– A session consists of multiple queries 

• A query consists of the four search bar 
inputs and the selected filters
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METHODOLOGY

▸ Definitions 

– Each job processed by a recruiter counts 
as a task 

– Each task corresponds to a single session 

– A session consists of multiple queries 

– Each query has an associated event log  

• There are 10 different event types
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Job 1 Job 2

Q1 Q2 Q3 Q4 Q1 Q2 Q3

Event 
Query issued 
CV 1635 viewed 
CV 1635 shortlisted 
CV 7148 viewed 
CV 2282 viewed 
CV 2282 shortlisted 
Shortlisted candidates contacted

Timestamp 
t3 
t4 

t5 
t6 

t7 
t8 

t9

Event 
Job posting viewed 
Query issued

Timestamp 
t1 
t2

Possible events 
• Job posting viewed  
• Query issued  
• CV viewed  
• CV clicked  
• CV shortlisted 

• CV removed from shortlist  
• Shortlisted candidates contacted  
• Shortlist cleared  
• Task in focus  
• Task out of focus



METHODOLOGY

▸ Task type 

– Defined by the two types of paid services offered by Jobindex 

• Matching, where recruiter spend at most 60 minutes 

• Recruiting, where recruiters typically (but not always) spend 3-4 hours
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METHODOLOGY

▸ Task complexity 

– Two classes of complexity defined by senior 
expert recruiters at Jobindex 

• Complex jobs, which are more difficult to find 
relevant candidates for 

• Standard jobs, which are easier to find relevant 
candidates for 

▸ Search success 

– Mean number of contacted candidates is 20.5 
(Md = 20) with a typical range of 15-30 
candidates 

– Positively responding candidates = success
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METHODOLOGY

▸ Filtering 

– Each job is associated with a single recruiter (3.1% of jobs are cases where the recruiter is replaced 
by another) 

– Only Danish jobs were retained (31.2% are in English, Norwegian or Swedish) 

– Outlier jobs were removed with a duration of <5 minutes or >24 hours (12.6% of all tasks) 

▸ Final dataset contains 17,479 tasks, 195,370 queries and 4,078,447 events spanning 564 days
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Table 1: List of logged events along with their frequency.

Event Description Frequency

1 Job posting viewed Recruiter clicks on the job posting. This
can happen multiple times during a ses-
sion and is only captured if the recruiter
clicks on the ‘Match’ button on the
overview page for a job posting.

17,748

2 Query issued Recruiter issues a query, which can be
text, �lter(s), or both.

195,370

3 CV viewed A CV snippet becomes visible to the re-
cruiter for the �rst time. CV snippets
scrolled back into view are not logged.

1,998,478

4 CV clicked Recruiter clicks on a CV to view the com-
plete CV (including optional PDF version)

346,258

5 CV shortlisted Recruiter shortlists the CV (includes CV
identi�er)

387,292

6 CV removed from
shortlist

Recruiter removes the CV from the short-
list (includes CV identi�er)

25,926

7 Shortlisted candi-
dates contacted

Recruiter sends a contact message to the
current batch of shortlisted candidates.
This automatically clears the shortlist af-
terwards.

33,037

8 Shortlist cleared Recruiter clears the shortlist manually 249
9 Task in focus The recruiter switches to another browser

tab, away from this recruiting task.
535,496

10 Task out of focus The recruiter switches (back) to a browser
tab related to this recruiting task.

538,593

The search logs do not contain information about task type. In-
stead, we infer the task type from session duration: sessions lasting
60 minutes or less are classi�ed as matching tasks, while sessions
longer than an hour are classi�ed as recruiting tasks. While there
are other ways of categorizing task types, we follow the distinction
between matching and recruiting as it is core to Jobindex’s busi-
ness model and allows for comparison to our previous study [22].
Table 2 shows the breakdown of our search log by task type: over
three-quarters of our tasks are matching tasks.

3.2.4 Task complexity. In contrast to our earlier study [22], the
tasks in our current search log are also classi�ed by task complexity.
We distinguish between (1) complex and (2) standard tasks, based
on how di�cult they are to �nd relevant candidates for. A small
team of senior, expert recruiters at Jobindex assigns these labels
based on their past experience. Table 2 shows the breakdown of
our search log by task complexity: a little over half of the tasks
are classi�ed as standard tasks. It also shows that matching tasks
are more often classi�ed as standard (40.5% of all matching tasks),
while recruiting tasks are more often complex (55.5%).

3.2.5 Search success. Historically, the number of candidates a Jobindex
recruiter should contact was around 20, but recently recruiters have

Table 2: Overview of the distribution of task types and task
complexity over the 17,479 tasks in our dataset.

Complexity
Complex Standard Total

Task type Matching 5,550 (31.8%) 8,168 (46.7%) 13,718 (78.5%)
Recruiting 2,233 (12.8%) 1,528 (8.7%) 3,761 (21.5%)

Total 7,783 (44.6%) 9,696 (55.4%) 17,479 (100%)

been granted more �exibility in this. Nevertheless, old habits die
hard and the mean number of contacted candidates is 20.5 ("3 = 20,
(⇡ = 6.8) with a typical range of 15 and 30 candidates.

3.3 Data
3.3.1 Filtering. The original dataset provided by Jobindex contains
search logs for 26,249 jobs, representing a total of 316,697 queries.
In order to have a focused, consistent dataset to analyze, we �ltered
our search logs in the following ways:

• Each job/task is associated with a single recruiter. A small
subset of jobs/tasks (3.1%) has multiple recruiters associ-
ated with them. We removed these tasks, because they are
not evidence of collaborative search, but of recruiters being
replaced by another.

• While the majority of job postings handled by Jobindex are
in Danish, a sizeable proportion (31.2%) are in English, Nor-
wegian or Swedish. To avoid the recruiters’ pro�ciency in
non-native languages acting as a confounding factor, we
�ltered out all non-Danish jobs.

• To avoid outlier tasks in terms of duration, we �ltered out all
tasks that had a duration of less than 5 minutes or more than
24 hours (12.6% of all tasks). These session duration limits
were con�rmed as sensible by Jobindex recruiters. Occasion-
ally, recruiters open a job by accident or the logging software
crashed, which we address through the minimum threshold
of 5 minutes. While recruiting tasks are not meant to take
more than 4 hours, some recruiting tasks can take longer,
because of any breaks or postponing the task completion at
a later time.

These �ltering steps resulted in our �nal dataset of 17,479 tasks,
containing 195,370 queries and a combined total of 4,078,447 events.
The �rst task started on June 20, 2022 and the most recent on ended
on January 1, 2024, spanning 564.1 days in total.

3.3.2 Detecting search tactics. In Section 4, we will analyze the
search behavior of Jobindex recruiters on a variety of metrics related
to search operator usage, query length, term re-use, �lter usage,
and source selection and interaction behavior. In addition to these
metrics, we also detect instances of a subset of the search tactics
de�ned by Vakkari [45]. Vakkari de�ned 12 search tactics in total, of
which were were able to implement 8; these are de�ned in the top
section of Table 3. Three of the remaining four �lters are already
implemented as �lters, leaving only the Focus tactic unimplemented
as it was not possible to implement for the domain of Danish job
postings.

4 Log analysis
In this section, we present the results of our analysis of the search
formulation and source selection & interaction behavior of the
Jobindex recruiters. We study the in�uence of task type on their
behavior (RQ1) in Section 4.1 and the in�uence of task complexity
(RQ2) in Section 4.2.

4.1 Task type
We break down our comparative analysis of recruiter search behav-
ior on matching and recruiting tasks into three parts: (1) di�erences

60% of matching jobs are standard
60% of recruiting jobs are complex



▸ How did we characterize search behavior? 

– Search formulation 

• Query counts 

• Query length and term re-use 

• Query operators 

• Filters 

– Source selection & interaction 

• Viewed, clicked and contacted candidates

GENERAL SEARCH BEHAVIOR 16



GENERAL SEARCH BEHAVIOR 17

▸ Search formulation 

– Query length and term re-use 

• Queries increase in length during the first half of 
the sessions 

• Reformulating and removing unsuccessful query 
terms happens more during the second half 

★ Only 75% of all of a session’s query terms are part 
of the final query 

• Location filter is rarely removed 

• Having experience from similar jobs is more 
important than experience from the same 
industry
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GENERAL SEARCH BEHAVIOR

– Query operators 

• Queries become more complex (in terms of 
query operators) as the session progresses 

• Wildcard operators and building block 
operators (OR and grouping) are important 
tools for recruiters 

• Example:  
+(innovatio* innovati* 
specialkonsulent) +(kliniske-
forsøg life-science vaccin* 
sundheds* medic* medico* 
folkesundhe* lægemid* medicinsk-
udstyr pharma* farma* hospital* 
*hospitalet sygehus)
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GENERAL SEARCH BEHAVIOR

– Query operators 

• Queries become more complex (in terms of 
query operators) as the session progresses 

• Wildcard operators and building block 
operators (OR and grouping) are important 
tools for recruiters 

• Example:  
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GENERAL SEARCH BEHAVIOR

– Filters 

• Commonly used filters include (1) work experience, (2) 
management experience, (3) desired salary, (4) language skills & 
level, (5) employment groups (e.g., full-time, part-time) 

▸ Source selection & interaction 

– Number of CVs a recruiter interacts with increases 
steadily over the course of a session 

– Number of viewed CVs increases more rapidly than 
clicked or shortlisted ➝ due to recruiters having to scroll 
past CVs they already encountered earlier 

– Number of positive interacted CVs does not increase at 
the same rate
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TASK TYPE (RQ1)

▸ Differences between matching (5-60 mins) & recruiting (1-4 hrs) tasks 

– Query counts 

• Matching tasks contain fewer queries on average (10.2) than recruiting tasks (15.6) 

• Not commensurate with tripling of average session length, so recruiters spend more time per query too 

– Query length & term re-use 

• Final queries are the same length across matching and recruiting tasks 

• Recruiters construct complex queries earlier in recruiting sessions 

• Recruiting tasks see more reformulations and removal of terms (during the second half) 

– Query operators / Filters 

• Recruiting tasks use more advanced query operators and filters than matching tasks
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COMPLEXITY (RQ2)

▸ Differences between complex and standard tasks 

– Query counts 

• Complex tasks require more queries on average (12.7) than standard tasks (10.5) 

• Recruiters spend only around 10% more time per query for complex tasks 

– Query length & term re-use 

• Complex tasks require longer queries 

• Complex tasks build on relevant job titles much more early than standard tasks
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COMPLEXITY (RQ2)

– Query operators 

• Complex tasks use more advanced query operators than standard tasks 

– Filters 

• Work & management experience and education filters are used more often in complex tasks 

• The employment group filter is more common for standard tasks (as these are more often not full-time)
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PREDICTING SEARCH SUCCESS (RQ3)

▸ We trained a regression model to predict which actions influence search success 

– Longer queries (based on term count) 

– More job titles selected 

– No. of OR operators used 

– No. of Generalization actions 

– No. of Reformulation actions
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DISCUSSION & CONCLUSIONS

▸ Recruitment search shows complex patterns of search behavior 

– Recruiters grow their queries in the first half but reformulate and optimize in the second half 

– More time for a task (recruiting vs. matching) results in more time spent per query (inspecting 
candidates and (re)formulating queries) 

– Candidate quota seems to influence their search behavior 

▸ From earlier qualitative work 

– Recruiters search for skills, occupations and industries 

– Recruiters assess relevance by education, most recent work experience (max 5 yrs), salary and work/
management experience 

– Recruiters rely heavily on search term highlighting for relevance assessment
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DISCUSSION & CONCLUSIONS

▸ Future work 

– What does this mean for designing a recommender system to support the                                                           
recruiters?  

– Should we rethink features and default search options (e.g., inclusion                                                                        
of industry category)? 

– How does the addition of a recommender system change their search behavior?
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QUESTIONS?


