
































positive recruitment decision. In our interviews with HR personnel, all of them claimed that the 

firm does not treat referrals differently and, in fact, does not pay attention to recruitment sources 

when deciding whether to approve a particular application. Such claims are consistent with the 

arm's-length employment relationships the firm establishes with its sales agents. Recently the 

firm realized that hiring through referrals becomes an impediment for the geographic 

div ersification of its labor force. A substantial portion of the sales agents reside in Florida and 

Texas and therefore are at high risk of disruption during hurricane season. They also tend to go 

to church at the same time on Sunday mornings, which happens to be a popular shopping time. 

If an application is approved, the HR department sends to the applicant some paperwork 

and directs her to assemble computer equipment and to sign up for telecommunication services 

necessary to perform the functions of a sales agent. Since the agent fully controls the process at 

this stage, Stage Four, which we call Agent Creation, it can be characterized as a self-selection 

stage. 

On Stage Five, the training stage, the candidate goes through on-line training which 

consists of taking quizzes and making two sales of real products to real callers. When the sales 

are completed, the candidate is certified and becomes a full-fledged sales agent for the VCC. The 

HR department has no means to intervene in this process or influence its outcome, and therefore 

the stage fits into the objective selection category4 

To summarize, the five stages of the recruitment process cover all the three types of 

selection stages introduced in the previous section. Passing the Reading and Logic Tests and 

4 In principle, a referrer may complete the training on her behalf, although in practice it is highly 
unlikely. At the end of the day, the protege is the one who needs to make a living, since there is 
no reason why the referrer may want to work under another name at the same vee. Moreov er, 
the vee punishes severely for misrepresentation, i.e ., logging in its system under another 
agent' s ID. 
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Training constitute objective selection; taking the Reading and Logic Tests, taking the Voice 

Test, and Agent Creation represent self-selection; finally , the Approval stage is an instance of 

subjective selection. 

The VCC promotes sales jobs entirely over the Internet in a passive mode (cf., Marsden 

and Gorman 2001, Yakubovich 2006). It does not advertise them, but instead relies on word-of­

mouth and a variety ofwebsites known to be visited by appropriate audiences, such as at-home 

workers, stay -at-home mothers and people with disabilities. One of the items in the application 

questionnaire asks the applicant to state how she found out about the job and, if she was referred 

internally , the name of the sales agent who referred her. We use this piece of information to 

identify the recruitment channel. 

DATA AND METHOD 

Data 

We analyze the VCC's complete database of applications for the position of sales agent 

submitted between September 2004 and February 2005. The database contains 14,843 records of 

everyone who started the 5-stage certification process. Applicants from the states of N ew York, 

California, Oregon, W ashington, Alaska, and Hawaii are automatically deemed unqualified 

because of state laws that limit a firm's ability to utilize independent contractors. After removing 

these applicants, the sample size becomes 13,387. 190 applicants were returning agents. Of the 

remaining applicants, 22 indiv iduals previously conv icted for financial crimes are also rejected 

by the VCC and therefore excluded from the analysis . 227 applicants did not officially submit 

their applications, because they did not click the submit button, and therefore have never been 

processed. Further, 328 records cannot be analyzed because they hav e missing values for some 
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variables of interest (gender, ethnicity, income). The company considers only those who provide 

all the required background information. 3,612 applicants failed to do so which leaves us with 

9,008 cases available for analysis. 

The Dependent Variables 

Our research questions require a dependent variable for each stage of the recruitment process. 

The Reading and Logic Tests stage includes two selection steps and therefore are represented by 

two dependent v ariables. The dependent variable for each selection step is a dummy coded 0/1 : 

(1 .1) reading and logic tests taken, (1. 2) reading and logic tests passed; (2) v oice test taken; (3) 

application approved; ( 4) agent created; (5) training completed . 

Since a candidate is rejected after the first failure, "taking both tests" means that a 

candidate either took both tests or took one test, failed, and therefore was not allowed to take the 

second test. In other words, the variable 'reading and logic tests taken' is equal to zero only 

when an applicant voluntary decided to not take a test. Accordingly, the variable ' reading and 

logic tests passed' is defined for the applicants who took both tests in the sense just explained. In 

a similar fashion, the variable 'voice test taken' is defined for those who passed the reading and 

logic tests, the variable 'agent approved' for those who passed all the tests, the variable ' agent 

created' for those who were approved, and finally, the v ariable 'training completed' for those 

who passed the preceding Agent Creation Stage. Thus, we have six dependent variables defined 

on a set of nested samples. W e discuss how to model them in the Statistical Models section 

below . 
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The Independent Variables: Hiring Channel and the Referrer's Performance 

A closed-end question on the vee application form asks a candidate how she found out about 

the job and offers the choice among six mutually exclusive answers : another agent, friend, job 

ad, bulletin board, chat room, and other. Since the firm does not advertise the j ob in traditional 

mass media, we combine "job ad," "bulletin board," and "chat room" into one category "the 

Internet" and treat it as a reference group. 

The distinction between the two types of personal contacts, "agent" and "friend," is 

important. The former is a proper referrer who possesses information about the employer and can 

influence the recruitment process. Our conversations with the vee' s HR personnel suggest that 

the category "friend" is heterogeneous. Mainly , it includes people unaffiliated with the v ee who 

learned about the job from others or over the Internet and represent essentially another market 

channel, the only difference being that they target a specific person rather than broadcast 

information widely. In a small number of cases, the friend can be a staff member of the Vee 

whose influence on recruitment is stronger than that of sales agents. We consider it as a distinct 

channel for the purpose of this analysis and assign to it a separate dummy variable. 

An applicant who indicates that she was referred to the job by an agent is supposed to put 

the name of the agent on the application form. We coded each agent by the individual agent ID 

assigned by the vee, which allowed us to link these data to performance variables. W e measure 

each referring agent's performance by the utilization rate. Because the agent is paid a fixed rate 

per minute on the phone, the utilization rate is proportional to the hourly wage, which is not 

perfect but certainly an adequate indicator of the agent's performance in our setting. Essentially, 

it measures the agent's fit to the job. The utilization rate varies with the overall demand for the 

vee's services, and therefore we construct the performance variable as relative performance by 
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div iding the utilization rate of the focal agent for a two-week pay period by the mean utilization 

rate over the same period and averaging it over all the pay periods worked by the agent during 

the observation window of our study . 388 agents became referrers before they started working 

themselv es; we combine them in one group labeled "unrated agents. " 

Control Variables5 

To control for the factors that affect a job candidate' s progression through the recruitment stages, 

we code the background information prov ided on the application. Three dummies - "university" 

and "advanced degree" with "secondary school" as a reference category- capture candidates' 

education level. Relevant skills are measured by the dummies "call center experience" and 

"telemarketing experiences," and by the continuous variable "sales experience" coded in six two­

year increments: 1-2 years, 3-4, 5-6, 7-8, 9-1 0, more than 10 years. The overall job experience is 

measured by the number of jobs the applicant has had over her career. 

The vee is particularly interested in recruiting agents with excellent Spanish skills. The 

dummy variable "excellent Spanish" reflects that concern; it is equal to 1 if the applicant reports 

excellent spoken and written Spanish. 

In accordance with anti-discrimination laws, the vee is not allowed to solicit 

information on the gender and race of their job applicants. Since the vee's sales agents are 

predominantly women, gender may be an issue for both recruitment and performance (Reskin 

and McBrier 2000, Fernandez and Sosa 2003). To control for it, we code a dummy "female" 

from a respondent's first name. 

5 A concise dictionary of all the v ariables used in the analysis is in Appendix. 
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To control for race, we use as proxies the percentages of Blacks, Hispanics, and Asians in 

the zip code area where the agent resides. We also take into account the area's overall economic 

prosperity and job opportunities by measuring its per capita income. The zip code-level v ariables 

come from the 2000 US Census data. 

Since the VCC is concerned about the geographic diversificat ion of its agent pool, an 

applicant's chances of passing the Approval stage may be affected by the number of available 

agents and other applicants from the same state in the same time period. To control for this 

situation we construct a variable which counts the number of activ e agents from the same state at 

the time when the application is screened for approv al. 

Statistical Models 

Our dependent v ariables are observed on progressively smaller subsamples of the original pool 

of applicants; for those who fail the previous stage, the value of the dependent variable for the 

following stage is undetermined. This well-known sample selection problem can lead to biased 

conclusions about the effects of specific variables. For example, to properly evaluate the 

relationship between referrals and the likelihood of successfully passing the training stage, the 

VCC would need to allow all the applicants to enter the training stage. Instead, only those who 

become agents may go into training. To the degree in which the selection process removes less 

capable applicants, whether referred or not, the survivors should be more uniformly qualified and 

therefore any advantage of referrals, if it existed, should decline. At the extreme, an analy sis of 

surviv ing referrals will lead us to the false conclusion that they are equally qualified w ith 

nonreferrals. 
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To address this problem, we estimate a regression model with selection. Basically , it 

consists oftwo models . The first is a selection model of an applicant' s chances to proceed to the 

stage under consideration; the second one is the probit model that estimates the applicant's 

chances to succeed at that stage. Both models are estimated simultaneously using the full­

information maximum likelihood method which provides consistent and asymptotically efficient 

estimates for all the parameters (StataCorp 2003: 75-84). 

The v ariable "performance of a rated agent" is defined only in those cases when the 

hiring channel is an agent whose performance can be rated, i.e., when the agent has been 

working for at least one two-week pay period before referring the applicant. At the same time, in 

order to obtain the effect of a referral, w e have to estimate our models for all the applicants, 

whether they are recruited with the help of a rated agent or not. This can be done if the dummy 

variable X1 for a rated agent as a hiring channel and the continuous v ariable Xz for the 

performance of a rated agent are included in a model in the following way: 

aX 1+ bX1X2 = (a+ bXz)X1, 

where a and bare estimated coefficients. When X 1 is equal to 0, i.e. , when the applicant is not 

referred by a rated agent, X2 can take any finite value, since the product X1X 2 is equal to 0 

anyway. The right-hand side of the equation above shows that this specification fits exactly the 

propositions we are testing. N amely, it suggests that the effect of a referral expressed as (a+ bX 2) 

varies with the referrer's performance X z. 

RESULTS 

Table 1 contains the descriptive characteristics of the variables included in the analysis. It is split 

into two parts, A and B, for categorical and continuous characteristics, respectively. 
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Tables 1 a and 1 b about here 

As Table 1a shows, 9008 job seekers completed an application form on the VCC' s website and 

thereby initiated the recruitment process. More than 80% of them are women, which is consistent 

with other evidence that work at home attracts primarily females, stay-at-home mothers in 

particular. More than two thirds of the applicants hold university degrees and another 7% 

advanced degrees, which is a high level of education for a sales agent job. The average applicant 

comes from an area w ith about $20,000 annual income per capita. The applicants appear well 

qualified for the job. More than half of them have worked for call centers before, slightly less 

than half have telemarketing experience, and the average tenure in sales is about 3 years. 

About 24% of the applicants found out about vacancies from a sales agent currently 

working for the firm; another 24. 8% receiv ed the same information from a friend who is not an 

agent. Thus, 48.8% of the applicants learned about the job through personal contacts, which is 

remarkably similar to numerous previous studies (for review, see Granovetter 1995, Marsden and 

Gorman 200 1). As job candidates progress through the hir ing stages, the proportion of those 

referred by other agents slowly but steadily increases. The proportion of those who learn about 

the job from friends who are not agents fluctuates around the 25% mark while the percentage of 

those who get job information from the Internet gradually decreases from 35.9% at the Reading 

and Logic Tests Stage to 26. 1% at the Training Stage. The category "other" is responsible for 

about 14%-15% of candidates, which is significant for a residual category. We do not have 

additional information to decompose it further. 
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As one could expect, the mean performance of rated agents is close to one, since a 

referring agent's performance is, essentially, her utilization rate divided by the average 

utilization rate (although the averaging is done within each pay period rather than over the whole 

observation period of the study). An interesting point is that the mean performance gradually 

increases from 0 . 9 o 1.1 as the recruitment process progresses from one step to the next. This 

suggests that at least on the descriptive lev el, a referrer ' s performance is positively related to her 

protege' s chances to succeed. 

Table 2 shows the applicants ' chance of succeeding across the stages of the recruitment 

process by selected individual characteristics. Men do slightly better on tests, although this does 

not help them at the critical Approval and Training Stages where women are more successful. 

Not surprisingly , higher educated people do better on the reading and logic tests. However, they 

look slightly ov erqualified for the job on the Training Stage where candidates with secondary 

education are more successful than those with higher and advanced degrees. 

Table 2 about here 

The transition rates by hiring channel shed first light on the main theme of the paper. We 

see that through all the steps of the recruitment process but Approval the applicants referred by 

other experienced agents do much better than anybody else. W e carry out regression analysis to 

find out w hether this advantage is still present when other factors are controlled for and whether 

it varies by the performance of the referrer. It should also help us understand the exceptional 

status of the Approval Stage. Table 3 shows the coefficient estimates for the models with the 

variable for the referrer 's performance included; Table 4 shows the coefficients for hiring 

channels when referring agents are not differentiated by their performance. 

Tables 3, 4 about here 
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Some effects of the control variables shed light on the inner workings of the recruitment 

process at the VCC. Despite being less likely to pass the Reading and Logic Tests, female 

applicants are given a priority by the HR staff on the Approval Stage. The inconsistency between 

the objective criterion and subjective opinion more likely indicates that the tests are not 

comprehensive measures of all the job requirements rather than an ev idence of the HR 

personnel's bias. 

A higher lev el of education helps the applicants with the reading and logic tests but 

becomes irrelev ant as the recruiting process unfolds, which is not surprising , since it is not a 

prerequisite for a sales agent. Call center experience makes a difference on all the stages but the 

last two. Telemarketing experience does not add much on any of the stages. Sales experience is 

highly desirable, and therefore it is not surprising that it plays a significant role on the Approval 

stage. The negative effect of the number of the current agents in the applicant's state on 

Approval reflects the VCC' s concern about the geographic diversity of the agent population. 

Following the logic of our theoretical arguments, we look at the effects of referrals on 

self-selection steps of the recruitment process: Test Taking, Voice Test, and Agent Creation. In 

all these cases, the estimated coefficient for the variable Agent in Table 4 is positive and 

statistically significant. As Proposition 1 claims, referred applicants are more likely to self-select 

into continuing the recruitment process. The findings in Table 3 reveal that on two self-selection 

stages, Test Taking and Agent Creation, the likelihood of passing increases with the referrer 's 

performance. For example, as shown on Figure 1, the impact of a referring agent whose 

performance is twice as high as the average performance is more than double the impact of a 

referring agent whose performance is at the lower end (. 835 coefficient v ersus .361). Similar 
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patterns appear on Figures 3 and 5 for the Voice Test and Agent Creation Stages, although the 

slope of the line is not statistically significant for the former. 

To test Proposition 2, we interpret the effects of a referrer' s performance on the two 

objective steps: Test Passing and Training. On the Test Passing step, an applicant is required to 

score at least 60 points (out of 1 00) on two different tests which measure her reading and 

analytical abilities. As shown in Table 3, the Rho coefficient has a high value of .948 and is 

statistically significant which implies that the pro bit model with selection is superior to the 

conventional probit model. The estimates show that an applicant referred by a current agent is 

not better than an Internet applicant but that an applicant from the other channels fares 

significantly worse. One plausible explanation is that it is not necessarily the difficulty of the test 

per se which prevents applicants referred by non-agent friends from scoring well, 6 but it may be 

their unfamiliarity with Internet based tests. Internet applicants are probably computer savvy, and 

for a person referred by an agent, the gap can be closed if the agent explains to the applicant how 

the computer-based application works. 

For the Training Stage, the probit model with selection does not improve the fit in 

comparison with the conv entional probit model (the Rho coefficient is insignificant) and the 

estimates of the coefficients slightly vary in magnitude but not in the significance level between 

the models. In accordance with Proposition 2, Table 3 shows that the likelihood of passing the 

Training Stage increases with the referrer' s performance. Figure 7 illustrates the pattern of the 

increase. Low performing referrers do not make any difference. As the referrer' s relative 

utilization rate reaches .8, the effect of the referral on the applicant's success in training becomes 

6 Our interviews with the VCC's HR personnel and observations of the company's operating 
procedures suggest that the tests are not designed to precisely identifY "certifiable" candidates. 
They are purposefully designed to be pretty liberal and to reject only apriori weak and 
unmotivated applicants. 
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statistically different from zero. In substantive terms, the impact of the highest performing 

referrers is almost double the impact of medium performing referrers. Thus, Proposition 2 holds 

on the Training Stage. 

Finally, we look at the subjectiv e Approval Stage. As shown in Table 3 (column 4), the 

likelihood of an applicant being approv ed increases with the referrer' s performance. Thus, the 

subjective process of approval is pretty much aligned with the objective stages with regard to the 

treatment of referrals; being referred per se does not make a difference, the performance of the 

referrer does matter. In particular, as Figure 4 shows, applicants referred by low performing 

agents are more likely to be rejected than Internet applicants; the negativ e effect persists until the 

referrer's relative utilization rate reaches 0.4. 

DISCUSSION AND CONCLUSIONS 

Our study extends the literature on social networks in recruitment to the new domains of virtual 

organizations and independent contractors. These domains are characterized by an arm' s-length 

relationship between the firm and its labor force, competition among workers, the firm's 

generally passive attitude towards recruitment and ignorance of the channels through which it 

takes place, and workers ' ambivalence regarding loy alty to the employer and the quality of the 

applicants they refer. The fact that even under such circumstances networks remain salient and 

referrals are beneficial to the employer nicely illustrates the structural side of networks' role in 

the labor market, independent of the interests and motivations of the parties inv olv ed. Referrals 

still make a difference because they are driven by a number of social mechanisms bey ond the 

firm's and workers ' control. In particular, social homophily and information exchange between 

referrers and job candidates are at work, no matter how actively the firm shapes its relationship 
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with the labor force and its pool of applicants. Since a detailed large-scale representative study of 

recruitment across many diverse organizations is still infeasible, a case-by-case approach to 

enlarging the scope and testing the limits of our theories is the second best option whose promise 

the paper demonstrates. 

While a number of recent studies that pursue this strategy document advantages of 

referrals (e.g., Fernandez et. al. 2000, Petersen et. al. 2000), they cannot tell whether these 

advantages result from objective strengths of referrals, their motiv ation and persistence, or 

recruiting managers' subjective belief in their superiority. The virtual organization of the 

recruitment process allows us to separate these factors. We find robust evidence that referrals are 

more persistent through the stages when the applicants must decide themselves whether to 

continue. At the same time, we also find support for the assertion that not all referrals are 

objectively better candidates: only the referrers of relatively high-performing agents are more 

likely to complete the training which is as close to actual performance as one can reach within 

the recruitment process. This finding is another contribution of the paper made possible by the 

extensive trail of accurate electronic data that a v irtual organization offers. The fact that referrals 

do not do significantly better on the Reading and Logic Tests does not invalidate our 

conclusions, as the tests are designed to screen out the weakest candidates rather than to find the 

strongest ones. 

Finally, we shed new light on the subjective judgments ofHR personnel by showing that 

referrals attract their attention and offering some anecdotal evidence on referrers ' exercise of 

influence at the v e e. Although attracting attention is not identical to being approved, our 

analysis suggests that screening is the key stage in the v e e 's recruitment process and, most 

likely, in any Internet-based recruitment. If the barriers to submitting an application are low, HR 
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personnel risk being overwhelmed by applicants. As a result, waiting for screening may take 

months, as is the case at the vee, and therefore referrers' ability to reduce the waiting period 

presents a critical advantage. From the HR personnel's perspectiv e, paying attention to referrals 

is generally warranted, if only because they do better on the Training Stage, which is as close to 

performance as we can get with the data at hand. Howev er, it also makes sense to expedite the 

screening of highly qualified individuals who are not referred, since our analysis suggests that 

they are likely to lose interest in the position if not contacted quickly enough. 

More generally, our analysis shows that to control pervasive self-selection, practitioners 

of online recruitment should proceed expeditiously or risk losing the most attractive applicants. 

In the long run, the continuous disappointment of qualified candidates as well as excessiv e 

numbers of unqualified ones may become the primary factor that will turn on-line recruitment 

into another formal channel with low reputation. 7 

The Bureau of Labor Statistics ' 2001 Current Population Survey finds that about 12.5 

million workers, or only 9 .4% of the labor force, practice alternative forms of employment as 

independent contractors, on-call workers, temporary help agency workers, and contract company 

workers (Bureau of Labor Statistics 2001). This raises the concern about too narrow a scope of 

our results. Although any definite claims are impossible without additional research, it would be 

a mistake to rule out generalizations completely. As restructuring and downsizing become a way 

of life for American firms, security, in-kind benefits, and career trajectories traditionally offered 

by long-term employment relationships are being left in the past (Barker and Christensen 1998, 

Capelli 1999). As a result, ev en traditional forms of employment become driven by competitive 

7 The results of our research which are not reported here show that the longer it takes the VCC to 
screen an applicant, the more likely it is that the applicant will refuse to proceed to the Agent 
Creation Stage because she is not interested in the job anymore. This is particularly true for 
better qualified candidates. 
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forces which erode the reputational concerns and loyalty typically associated with such forms. 

The experiences of independent contractors may teach us something about traditional 

employment relationships as well. 

By the same token, independent contractors may not exactly be the free agents the 

literature portrays them to be. For example, the VCC maintains a chat room where sales agents 

go to not only to resolve technical problems but to engage in social interactions with the 

colleagues who work with them on the same shift. Relationships forged in such interactions may 

strengthen agents' group identity and their attachment to the workplace. Only future research can 

tell if such processes take place and how they shape the firm's recruitment. 

In addition to v irtual organization and independent contractors, another important 

contextual detail of the paper's setting is the completely informal role of the recruitment through 

networks at the VCC. So far, the best empirical studies on the topic rely on data accumulated as a 

byproduct of employers' formal referral policies. Fully aware of the utility of social networks in 

recruitment, employers treat them as a key component of such policies. Social networks become 

a tool for screening for talent and reaching out to potential job candidates who otherwise would 

not apply (Breaugh and Mann 1984; Fernandez and Weinberg 1997; Fernandez, Castilla, and 

Moore 2000; Petersen, Saporta, and Seidel2000). Paradoxically, researchers manage to shed 

new light on informal structures, only to the degree in which those are formalized. Our study 

benefits from the fact that any activ ity on the Internet leaves a record, whether or not the actors 

desire one. The employer we study neither rewards its sales agents for referrals nor advertises its 

vacancies. We empirically show that in this more informal setting, referrals maintain an 

important labor market role, which brings the literature on referrals closer to its origins in the 

literature on organizations' embeddedness in informal social networks. 
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Table l a: Frequency Distribution for Selected Categorical Characteristics of Job Candidates 

Ste12s of the Recruitment Process 
Reading and Logic Tests Voice Test Approval Agent Creation Training 
Taken Passed 

N % N % N % N % N % N % 
Hiring Channel 

Rated Agent 1777 19.7 1579 21.8 1279 22.7 1167 24.1 704 23.9 526 29.4 
Unrated Agent 388 4.3 327 4.5 258 4.6 226 4.6 144 4.9 99 5.5 
Friend 2236 24.8 1834 25.3 1371 24.3 11 88 24.5 71 4 24.3 462 25.8 
Internet 3234 35.9 2414 33.4 1897 33.7 1558 32.1 957 32.6 466 26.0 
Other 1373 15.3 1082 15.0 827 14.7 709 14.6 417 14.2 235 13.1 

Female 7489 83.1 5999 82.9 4643 82.4 3991 82.3 2461 83.8 1499 83.8 

Education 
Secondary 2141 23.8 1696 23.4 1184 21.0 1015 21.0 586 20.0 330 18.5 
Higher 6221 69.0 5013 69.3 4011 71.2 3445 71.1 2112 71.9 1304 72.9 
Advanced 646 7.2 527 7.3 437 7.8 388 8.0 238 8.1 154 8.6 

Call Center Experience 4817 53.4 3990 55.1 3181 56.5 2812 58.0 1869 63.6 1162 64.9 
Telemarketing Experience 3972 44.1 3292 45.5 2582 45.8 2269 46.8 1466 49.9 895 50.0 
Excellent S12anish 412 4.6 328 4.5 236 4.2 208 4.3 172 5.8 11 6 6.5 
Total 9008 7236 5632 4848 2936 1788 



Table lb: Means and Standard Deviations for Selected Continuous Characteristics of Job Candidates 

SteEs of the Recruitment Process 
Reading and Logic Tests Voice Test Approval Agent Creation Training 
Taken Passed 

Performance of Rated Agent .9 .9 1.0 1.0 1.0 1.1 
.4 .4 .4 .4 .4 .4 

Sales Experience 3. 1 3.1 3. 1 3.2 3.5 3.6 
3.3 3.3 3.3 3.3 3.3 3.4 

Previous Job Experience 1.1 1.1 1.1 1.1 1.1 1.1 
1.1 1.1 1.1 1.0 1.0 1.0 

Asian(%) 1.8 1.8 1.7 1.7 1. 7 1.7 
2.8 2.8 2.7 2.7 2.7 2.8 

Black(%) 15.5 15.8 15.5 15.9 15.4 15.7 
22. 1 22.2 21.9 22.3 21.8 21.9 

Hispanic (%) 10.5 10.7 10.6 10.9 11.4 11 .5 
17.2 17.3 17.2 17.6 18.3 18.3 

Whites(%) 69.9 69.3 69.8 69.0 68.9 68.4 
27.2 27.4 27.3 27.6 27.7 27.9 

Income (in $1000) 20.6 20.5 20.7 20.7 20.7 20.7 
6.8 6.8 6.9 6.9 6.9 6.9 

Number of Agents from 195.5 201.1 199.9 204.3 181.4 197.9 
Same State 203.2 204.6 205.3 208.3 186. 7 194.7 
Total 9008 7236 5632 4848 2936 1788 



Table 2. The Rates of Transition across Steps of the Recruitment Process by Selected Charactedstics of the Applicants 

SteEs of the Recruitment Process 
Reading and Logic Tests Voice Test Approval Agent Creation Training 
Taken Passed 

Enter Pass% Enter Pass% Enter Pass% Enter Pass% Enter Pass% Enter Pass% 
N N N N N N 

Hiri112 Channel: 
Rated Agent 1777 88.8 1579 81 .0 1279 91.2 1167 60.3 704 74.7 526 84.4 
Umated Agent 388 84.2 327 78.8 258 87.5 226 63.7 144 68.7 99 74.7 
Friend 2236 82.0 1834 74.7 1371 86.6 1188 60.1 714 64.7 462 75.6 
Internet 3234 74.6 2414 78.5 1897 82.1 1558 61.4 957 48.7 466 73.6 
Other 1373 78.8 1082 76.4 827 85.7 709 58.8 417 56.3 235 74.0 

Gender: Female 7489 80.1 5999 77.3 4643 85.9 3991 61.6 2461 60.9 1499 77.4 
Male 1519 81.4 1237 79.9 989 866 857 55.4 475 608 289 74.4 

Education: 
Secondary 2141 79.2 1696 69.8 1184 85.7 1015 57.7 586 56.3 330 79.4 
Higher 6221 80.5 5013 80.0 4011 85.8 3445 61.3 2112 61.7 1304 76.2 
Advanced 646 81.5 527 82.9 437 88.7 388 61.3 238 64.7 154 78.0 

Call Center Experience: Yes 4817 82.8 3990 79.7 3181 88.4 2812 66.5 1869 62.2 1162 75.8 
No 4191 77.4 3246 75.5 2451 83.0 2036 52.4 1067 58.7 626 78 .9 

Telemarketing Experience: Yes 3972 82.8 3292 78.4 2582 87.8 2269 63.7 1466 61.1 895 77.3 
No 5036 78.3 3944 77.3 3050 84.5 2579 57.0 1470 60.7 893 76.5 

Excellent Spanish: Yes 412 79.6 328 71.9 236 88.1 208 82.7 172 67 .4 116 73 .3 
No 8596 80.3 6908 78.1 5396 85.9 4640 59.6 2764 60.5 1672 77.2 

Total 9008 80.3 7236 77.8 5632 86.0 4848 60.6 2936 60.9 1788 76.9 



Table 3. The Probability of a Job Candidate Completing a Step of the Rec1·uitment Process: 
Bivariate Pro bit Model with the A~ent- Referrer's Performance as a Predictor, Controllin~ for Selection at the Previous Steps t 

Steps o f the Recmitment Process 

Tests Taking Tests Passing Voice Test Approval Agent Creation Training 
Type of Selection Self-Selection Objective Self-Selection Subjective Self-Selection Objective 
Hiring Channel (Internet) 

Rated Agent 
Performance of Rated Agent 

Umated Agent 
Friend 
Other 

Female 

Education (Secondill:J::) 
Higher 
Advanced 

Call Center Experience 
Sales Experience 
Excellent Spanish 
Previous Job Experience 
Telemarketing Experience 

Agents from Same State (1, OOOs) 
Income 
Asian 
Black 
Hispanic 

Constant 

.308 (.094)*** 

.263 (.090)** 

.333 (.080)*** 

.247 (.039)*** 

.124 (.045)** 

-.01 1 (.041 ) 

.024 (.036) 

.063 (.066) 

.216 (.031 )*** 

.007 (.005) 

.062 (.015)*** 

.004 (.051) 

.399 (.510) 

.003 (.091) 
-.024 (.083) 
-.061 (.079) 
-.171 (.040)** * 
-.111 (.047)* 

-.097 (.042)* 

.27 4 (.035)*** 

.37 4 (.068)** * 

.1 03 (.034)** 
-.005 (.005) 
-.167 (.069)* 
.057 (.016)** * 

-.028 (.033) 

-1 .099 (.519)* 
-.192 (.067)** 
-.111 (.088) 

-.044 (.496) 

.190 (.117) 

.089 (.1 09) 

.126 (.096) 

.131 (.049)** 

.109 (.057) 

.023 (.050) 

-.086 (.046) 
.010 (.084) 

.150 (.039)*** 

.019 (.006*** 

.110 (.097 

1.156 (.072)*** 

-.258 (.1 04)** 
.202 (.099)* 
.083 (.1 01) 

-.001 (.052) 
-.075 (.056) 

.160 (.046)*** 

.021 (.056) 
-.023 (.092) 

.289 (.072)*** 

.031 (.007)* *~ 

.891 (.114)*** 

.039 (.040) 

-.976 (.107)*** 

.345 (.267) 

.110 (. 137) 

.532 (.1 57)*** 

.470 (.1 53)** 

.360 (.079)*** 

.161 (.074)* 

.051 (.069) 

.105 (.082) 

.192 (.133) 

.077 (. 128) 

.005 (.011 ) 
-.018 (. 145) 

-.047 (.053) 

.631 (. 186)*** 

-.099 (.665) 

-.013 (.186) 
.486 (.1 91 )* 
.119 (.192) 
.070 (.116) 
.045 (.112) 

.094 (.089) 

-.067 (.1 06) 
-.006 (.167) 

-.024 (.127) 
.015 (.012) 

.047 (.071) 

-.491 (.168)* * 

.352 (.795) 

Sample Size 9008 7236 5632 4848 2936 1788 
Rho(chi2) -.948 (9.100)* * -.867 (8. 140)** -.467 (2.490) -. 177 (. 170) .169 (.190) 
Log Likelihood -4342.649 -8083.300 -8019.486 -9102.341 -7315.992 -5192.880 
1 The model for the first step is simple pro bit. The selection models for the subsequent steps are omitted and available from the authors upon request. 



Table 4. The Probability of a Job Candidate Completing a Step of the Rec1·uitment Process: 
Bivariate Pro bit Model with the Agent- Referrer as a Predictor, Controlling for Selection at the Previous Steps t 

Steps of the Recruitment Process 
Tests Taking Tests Passing Voice Test Approval Agent Creation 

Hiring Channel (Internet) 
Agent .509 (.042)*** -.027 (.042) .246 (.052)*** -.052 (.076) .250 (.104)* 
Friend .247 (.039)* ** -.171 (.040)** * .131 (.049)** -.003 (.051) .187 (.07 4)* 
Other .124 (.045)** -.111 (.047)** .109 (.057) -.076 (.055) .098 (.060) 

Sample Size 9008 7236 5632 4848 2936 
f Only the coefficient estimates for the hiring channels are shown. The other coefficients are identical to their counterparts in Table 3. 

Training 

.1 03 (. 146) 
-.066 (.095) 
-.012 (. 101) 

1788 
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Fig.1. The Effect ofthe Referrer's Performance on 
the likelihood of Taking Tests 
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Fig. 3. The Effect of Referrer's Performance on the 
likelihood of Taking the Voice Test 
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Fig. 2. The Effect of the Referrer's Performance on 
the likelihood of Passing Tests 
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Fig. 4. The Effect of Referrer's Perfonnance on the 
likelihood of Being Approved 
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Fig. 5. The Effect of Referrer's Performance on the 
Likelihood of Becorring an Agent 
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Fig. 6. The Effect of Referrer's Performance on the 
Likelihood of Passing the Training Stage 
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Appendix A 

The Dictionary of the Independent and Control Variables 

Variables 

Hiring Channel 
Rated Agent 
Unrated Agent 
Performance of Rated Agent 
Friend 
Internet 

Education 
Secondary 
Higher 
Advanced 

Call Center Experience 
Sales Experience 
Previous Job Experience 
Telemarketing Experience 
Excellent Spanish 

Agents from the Same State 

Asian 
Black 
Hispanic 
Log(Income) 

Definition 

= 1 if the referrer is a current agent with performance record 
= 1 if the referrer is a current agent without a perform. record 
= mean relative utilization rate of the agent across pay periods 
= 1 if the referrer is a non-agent friend 
= 1 if the referrer is an Internet based channel 

(chat room, bulletin board, job ad) 

1 if the applicant graduated from a secondary school 
1 if the applicant has a university degree 
1 if the applicant has an advanced degree 

= 1 if the applicant has call center experience 
Number of years of experience in sales 
Number of previous jobs held by the applicant 
= 1 if the applicant has telemarketing experience 
= 1 if the applicant speaks and writes perfectly in Spanish 

= Number of agents in the VCC sy stem, from the same state 
with the applicant 

Percent of Asian population in the in the applicant' s zip code 
Percent of Black population in the in the applicant' s zip code 
Percent of Hispanic population in the in the applicant' s zip code 
Logged of income in the applicant's zip code 




