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Abstract

Both the online dating and labor markets are matching markets in which firms and agents

must agree they’re a good fit for one another. As a result, the model of the labor market can

be used to illuminate factors in the online dating markets that are well explained by traditional

neoclassical economic theory. Some of these characteristics include search theory, preference

signaling, and thick markets. A large portion of this paper focuses on preference signaling, the

ability of agents to signal to employers strong interest in a position. This model can also be used

in the realm of online dating. Professors Soohyung Lee and Muriel Niederle from the University

of Maryland and Stanford University, respectively, designed an experiment to determine the

effect of virtual roses on accepting proposals from online daters. However, there are factors

in both of these markets that run contradictory to neoclassical economic theory. Examples

include the paradox of choice made famous by psychologist Barry Schwartz and the presence of

asymmetric information, which through cooperative game theory can lead to efficient outcomes

in the online dating market.
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1 Introduction

“I’m looking for someone to be the Kim to my Kanye, the Angelina to my Brad, the Beyonce to

my Jay-Z, you get the picture. All kidding aside, I’m looking for someone who is spontaneous and

adventurous. I’m looking for someone who is not afraid to try new things. My ideal match would

be someone with a good sense of humor and who could engage in witty banter with me. If you feel

that you meet many of these prerequisites please feel free to message me with a freestyle rap or

haiku since I hear that’s how kids these days communicate.”

This except was taken from my profile on Match.com. Online dating has become a popular

alternative to the traditional form of dating. Daily we are bombarded with advertisements for online

sites such as eHarmony, Christian Mingle, and BlackPeopleMeet.com. Online dating provides an

opportunity to sift through potential mates while at home - what could be better? Surprisingly,

there are numerous economic concepts present in this complex market. The labor market has many

similar facets to the online dating market. As a result, analyzing the labor market can illuminate

characteristics of the online dating market well explained by neoclassical economic theory. However,

there are instances in both markets that run contradictory to neoclassical economic thought. In

these cases, online dating can help shed light on these facets observed in the labor market.

2 Background

The field of labor economics seeks to understand the markets for wage labor. This paper will focus

on the interaction between workers and employers specifically explaining patterns of employment.

The labor market is unique in that there is expected to have a persistent level of unemployment.

Similarly, the existence and success of online dating sites is predicated on having consistent pool

of available singles. Utility maximization is an important aspect of neoclassical economic theory,

which presents a particular assertion of human behavior. These behaviors will then be assessed

whether they confine to traditional neoclassical economics and their analysis will provide insight

into the online dating and labor markets, respectively.
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3 Search Theory

There’s no perfect substitute for “the one”

The opportunity costs associated with searching for a job is high for both the agent and the firm.

Additionally, dating is time consuming especially for those engaged in professional careers. The

alternative of online dating provides decreased opportunity costs associated with the traditional

form of dating. Yet we make these investments of our time because we believe they are worth it.

In both of these markets, frictions are present that disrupt the efficiency of the traditional supply

and demand model. This is referred to ’frictional unemployment.’ But employment may also be

the result of failed negotiations between two agents regarding wages. For example, say there’s an

agent X who has a reservation wage wr, the lowest wage the agent is willing to accept. Agent X

will be employed if he is offered a wage greater than wr and unemployed if he is offered a wager

less than wr.

There are also frictions present in the online dating market. There isn’t a single marketplace

where agents are matched together; there are numerous online dating sites with prospective partners.

High opportunity costs in the traditional dating market is a primary reason for the popularity of the

online dating market. Ironically, the abundance of choice at the simple click of a mouse may lead

to high “romantic unemployment.” Much like in the labor market, online daters have reservation

“utilities” before they can withdraw from the marketplace. In this context, withdrawing from

market means no longer being single. In an article entitled Matching and Sorting in Online Dating

in The American Economic Review, establishes reservation utilities for prospective matches. Let

vM (m) and vW (w) be the reservation utilities for men and women, respectively. The following

equations are based on Hiroyuki Adachi’s theory on two-sided search (Hitsch 2010).

1. AW (m,w) = [woman w accepts man m] = [UW (m,w) ≥ vW (w)]

2. Am(m,w) = [man m accepts woman w] = [Um(m,w) ≥ vM (m)]

But what happens to reservation wages when the duration of unemployment increases? We

would expect that as unemployment continues that a worker is willing to decrease his or her reser-
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vation wage. The worker feels as though his or her current reservation wage may be pricing out

prospective employers. A study analyzing the reservation wages of New Jersey workers for duration

of 6 months illustrated a decrease of 5% to 14% in reservation wage per week of unemployment

(Krueger 2013). An interesting insight discovered by Krueger and Mueller. Workers older than 50

appear less selective in the job market and adjust their reservation wage accordingly. “The appar-

ent willingness of older workers to lower their reservation wage the longer they are unemployed is

consistent with the view that job search is an investment, the cost of accepting a lower paying job

is less for those who plan to spend less time in the labor market,” argues Kruger (Krueger 2013,

pg. 16).

Much like in the labor market, online daters have certain reservation utilities that prospective

matches must meet. As the length of being single (romantic unemployment) increases, we would

expect that these reservation utilities to decrease similar to the labor market. In online dating,

it is difficult to measure the reservation utilities in terms of a single unit such as dollars. As a

consequence it is difficult to quantify and therefore test a decrease of reservation utilities as the

duration of being single increases.

4 Preference Signaling

Will you accept this rose?

Economist Michael Spence first developed the idea of preference signaling in the late 1970s, long

before the existence of online dating. In his model, the world consisted of skilled and unskilled

workers. According to Spence, higher education served only to signal to employers whether workers

were skilled or unskilled. In this model, talented workers can validate their skill level by graduating

college. Unskilled workers may attempt to receive a college education but the course load will

ultimately prove too difficult. This is the key aspect of Spence’s model of signaling, signals become

meaning only if they’re costly (Oyer 2013). Receiving a college education is a costly investment.

Owner and CEO of a midwestern cement block company echoed these sentiments when he was

asked why he hires college graduates. “It doesn’t mean you’re smarter by having a college degree.
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It means you’ve put up with a lot of stuff for four years and you were able to get through it.” (Oyer

2013, pg. 104).

Spence could not have foreseen the implications that the Internet would have on his model of

signaling. Now it is easy to submit many job applications with a click of a button. Similarly, it is

just as easy to message numerous potential partners through online dating websites. According to

an article in The Economic Journal, approximately 86% of those unemployed with home internet

access used the web in one aspect of their job search (Kuhn et al 2013, pg. 1216). Comparatively,

only 9% of the adult population has used an online dating site (Smith et al 2013, pg. 2). Of the

entire online dating population, 66% have gone on at least one date with someone they encountered

through this medium. Additionally, 23% of online daters report entering a long-term relationship

or even meeting their spouse. While technology has increased the scope of both potential job

opportunities and dating prospects, it also has created some challenges. Most notably, it is difficult

to determine the level of interest in a particular person or job if the opportunity costs of completing

a job application or messaging a prospective partner are quite low. As a consequence, Spence’s

model of signaling has become increasingly important in these matching markets.

The signaling model can be written more formally. Imagine a scenario where there are two firms

f1 and f2 that are competing over two workers w1 and w2. In this market, matches between groups

yield a payoff of 1 while unmatched groups yield a payoff of 0 (Coles et al 2012). In addition, the

probability that firm strictly prefers w1 to w2 is 50 percent and vice versa. In this game, workers

are not aware of each other’s preferences. If a firm receives a signal from its top worker, than that

firm will certainly send a job offer to that worker knowing it will be accepted. If a firm receives no

signal, then it will still send a job offer to its top worker not knowing if it will be accepted. What

if the firm receives a signal from the second worker but not its top worker? If it offers the second

worker a job offer then the firm is “responding” to the signal and if it chooses to still offer the job

to its top worker then it is choosing to “ignore” the signal.

If each worker can only send one signal to one firm and each worker in the market uses this

signaling mechanism then it is inferred that if one firm receives just one signal the other firm

received a signal from one agent in the market. In the case of f1 and f2, let’s say that f1 prefers

42



w1 to w2. In the scenario in which w2 signals to f1, then if f1 sends an offer to w2, it will then

receive a payoff of X (Coles et al 2012). In the case that f2 ignores the signal from w1, there’s a

50 percent probability that it was the firm’s preference with. This would result in payoff of X for

f2 and a payoff of 0 for f1. Table 1 illustrates the payoff matrix for f1 and f2. If X is greater than

0.5 then both firms respond to signals.

Table 1: Firm f1’s payoffs condition on receiving a signal from it second ranked

worker1

f1/f2 Respond Ignore

Respond X X

Ignore 0 1/2

Has the creation of the Internet led to inefficient outcomes in both of these markets? While

there has been a substantial increase in the level of competition in both the job and online dating

market, people with strong qualifications and interest in a particular job stand a far better chance

than those who are not qualified and have little interest. But is there a way to signal strong interest

in a particular opportunity or prospective partner? On Match.com, users are able to signal strong

interest in a person by sending out VIP messages. Users are only able to send a VIP message once

a week, thus illustrating a strong investment in that person. Other online dating sites allow users

to purchase a virtual rose for some arbitrary amount of money.

Professors Soohyung Lee and Muriel Niederle from the University of Maryland and Stanford

University, respectively, wanted to determine the effect of virtual roses on accepting proposals

from prospective online daters. (Lee et al 2011). They conducted an experiment consisting of 613

participants, approximately of which 50% were female. Each participant was given 10 electronic

messages, a proposal, to give out to potential partners. In addition, each participant was given two

“virtual roses” but randomly selected 20% of participants were given eight. A virtual rose was a

way to signal special interest in a person and was valued because of their limited allocation.

Through this experiment, Lee et al wanted to determine the effect the virtual roses had on

accepting proposals. In order to do this, they ran multiple regressions on the sample set of partici-

1Coles et al. June 2012. Preference Signaling in Matching Markets. Pg. 7.
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pants accounting for different factors. The only variable in this analysis was whether a virtual rose

was attached to a proposal and the senders’ desirability rating. The experiment consisted of two

stages: a proposal stage and a response stage. During the response stage, it is important to note

that participants did not know whether proposals were accepted or rejected. Lee et al discovered

that a rose improved the chances of acceptance by 37% and that having eight roses improved the

chances of a date for men by more 60% (Lee et al 2011, pg. 31).

Not surprisingly most of the 1,921 proposals were sent by men, compromising 66% of the sample

(Lee et al 2011, pg. 11). Additionally, Lee et al studied the effect roses had on the acceptance

of proposals from different desirability categories. A priori, we would expect the effect of roses to

be greater for those in the middle or bottom desirability categories because these groups lack the

confidence of top tier prospects. As a result, a rose is a gesture of reassurance for the recipient

especially those in bottom desirability categories. Without attaching a rose to a proposal, an offer

from a person in the top desirability index is approximately 18 percentage points more likely to be

accepted than an offer from someone in the bottom desirability group (Lee et al 2011, pg. 21). The

addition of a rose increases acceptance among all groups by 3.3 percentage points.
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Unfortunately virtual roses are not available in the labor market but preference signaling is

still practiced. Because technology had made it significantly easier to apply to numerous jobs at

low costs, competition is high for a limited number of positions. There are even formal structures

in place that allow prospective employees to signal their interest in a company. The American

Economic Association (AEA) operates a service in which economics graduate students can signal

their interest in an interview with two firms at the annual Allied Social Science Associations (ASSA)

meeting. Much like Lee and Nierdle’s research, signaling may be necessary for top tier job candidates

to demonstrate genuine interest to middle desirable firms. This may be the case for overqualified

candidates who have geographic preferences and interest in second-tier employers. The preference
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system was created for just this reason. The AEA recommends job applicants use their signals on

employers “you like but that might otherwise doubt whether they are likely to be able to hire you”

(Oyer 2013, pg. 116). This signaling mechanism increased chances of getting an interview from

25% to 32% and the effect was prominent for candidates for small liberal institutions compared to

Ivy League teaching positions.

At the University, Ross School of Business students are able to bid for interviews for both

internships and full-time positions. The system is not limited to just undergraduates but also

includes MBA students as well. In order to obtain an interview with an employer, each Ross

student must submit their resume and cover letter in iMpact, the school’s exclusive career portal.

Each Ross student is allocated with 1,000 points, which they can use to bid for interviews. If a

candidate is selected for an interview after a review of their information in iMpact then they will

be charge 50 points if they chose to accept an interview invitation. Those who are not selected for

an interview invitation can bid for an interview. In this scenario, if students who bid are successful

then they’re charged a Market Clearing Price and placed on the interview schedule. If unsuccessful

candidates are then placed on a waiting list, which is ranked by bid amount. Bid points are not

deducted until the candidate has chosen to accept an invitation for an interview. In the appendix

is a flowchart outlining this process.

The bidding system at the Ross School of Business is a prime example of signaling in the

labor market. If a student is really interested in a prospective employer and is not selected for an

interview after the initial round then the candidate will bid a significant portion of their points

in order to secure an interview. However, an invitation for an interview does not guarantee being

offered the position. The candidate must assess when and where to use the allocation of points to

best maximize utility.

Within these markets, employers and potential dating partners are unable to sift through all

potential candidates. The creation of the Internet has made search easier but as a consequence

opportunity costs have decreased substantially. Michael Spence’s model of signaling becomes more

important as a result of online search mechanisms. Through applications, resumes, cover letters and

other forms of communication, candidates can signal their preferences to employers and potential
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dating partners. Spence’s framework asserts that signals only become meaningful if they’re costly.

Virtual roses are effective because online daters are unable to give them to all suitors, making them

costly to give one prospect and not another. Employers and potential dating partners then respond

to signals to make “hiring” decisions.

5 Thick vs. Niche Markets

Size Matters

Neoclassical economic theory suggests that thick labor markets are preferable to think markets.

According to the barter model, “the probability of finding a trading partner depends on the number

of potential partners available, so that an increase in the thickness of the market makes trade easier”

(Moretti 2010, pg. 1286). As a result, metropolitan areas are attractive to both firms and agents

because it’s likely to lead to better matching between the two. This is known as the thick market

effect where the more options in a market, the greater probability a buyer or seller is to find a

good match. Economists Hoyt Bleakley and Jeffrey Lin illustrate that thick markets offer more job

mobility for agents (Bleakley et al 2012). They also discovered that this greater job mobility leads

to happier workers. Younger workers are more likely to shop around for the “best fit” because of

the greater number of opportunities in thick markets. However, as agents progressed through their

professional careers they are less likely to switch jobs because it becomes more costly to do so as

a result of presumably better matching in thick markets. Additionally, these occupation changes

occur more often in large, diverse local markets compared to small, specialized ones (Wheeler 2008).

A secondary benefit of thick markets is that is mitigates risk of idiosyncratic shocks to both

workers and firms (Moretti 2010, pg. 1287). The numerous opportunities available in thick markets

leave agents better off in terms of finding employment in the event of a negative demand shock.

Moreover, firms benefit from having a large pool of candidates ensuring vacancies are filled.

But do thick markets also lead to better matching in the world of online dating? An online

dating site would be of little use if only one person participated. Sites such as match.com and

eHarmony benefit from network externalities, the value of using such sites is dependent on the
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number of others using it similar to the proliferation of cellular telephones. The available pool

of potential matches on these sites makes it more likely to find a suitable partner. After sorting

through members that meet the agent’s set of preferences, the pool of candidates becomes much

smaller. As a result, starting with a larger supply of prospects is to the benefit of the consumer.

ChristianMingle, JDate, FarmersOnly, and BlackPeopleMeet are all niche markets. They consist

of a single characteristic that defines that market. If a larger pool of candidates leads to better

matching then why are these sites successful? These are sites successful because all candidates

within these niche sites share the characteristic of the site that is usually of prominence for these

candidates. Segregation through a specific religious affiliation is common for many couples so it

comes to no surprise that many of these sites are characterized by certain religious beliefs. “People

are joining ChristianMingle because that’s the driving force in their life, and when you get there,

you’re already among those who share those same values,” says ChristianMingle spokeswoman

Ashley Reccord (Hill 2013).

But even for these niche characteristics, online daters benefit from using thick markets such as

match.com and eHarmony. “I also pretended to be a vegetarian (I am not, but I’m willing to imagine

for a few minutes? I would draw the line at pretending to be vegan). There were twenty-two women

between forty and fifty living within twenty miles of me on VeggieDate.com” (Oyer 2013, pg. 173).

Specialist dating sites may increase overall consumer welfare but size matters and a larger pool of

candidates is better ceteris paribus. If vegetarians are only willing to date other vegetarians then

the pool of possible matches becomes increasing small. These agents stand to benefit from residing

in a metropolitan area where it’s more likely to find other vegetarians. However, vegetarians living

in rural areas may have to compromise on this and other characteristics in prospective partners.

6 Paradox of Choice

More is Less

While scrolling through prospective matches on Match.com, members can refine prospects

through numerous characteristics such as appearance, interests, background, and lifestyle. Sites
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such as Match.com and eHaromony.com offer an abundance of choice for consumers. Neo-classical

economic theory would suggest that the increase in available options would result in greater con-

sumer utility. However, psychologist Barry Schwartz argues more choice does not increase consumer

welfare but decreases it. Schwartz, author of The Paradox of Choice: Why More is Less, believes

that more choice sometimes leads to an inability to make a choice at all. “I feel stymied by the

sheer numbers of men who are dating online now,” says New Yorker Ali, 32 (Singleton 2011). “It’s

intimidating to figure out who I like, but even harder to consider that, for the average dude checking

out online profiles, I’m just one of a million girls in the big city.”

Schwartz highlights that when one does make a choice, the abundance of choice often leaves us

dissatisfied. This dissatisfaction is result of opportunity costs, the value of the next best alternative.

“All these choices make it impossible not to constantly wonder if there’s someone better out there,”

says Jenny, 28, a Los Angeles native (Singleton 2011). Jenny echoes the sentiments of many online

daters; with so much choice we should be able to find the “perfect” match. Especially in western

culture where the institution of marriage plays an important role in shaping our satisfaction within

our lives. Social comparison theory suggests that this dissatisfaction may be a result of comparing

ourselves with friends who not only are married but also have children. As a consequence, there is

added social pressure in the realm of online dating.

A similar phenomenon occurs in the labor market. The presence of so much choice often leaves

many employees wondering if they could land a better job with a better compensation package.

Even those who are employed measure themselves amongst friends and neighbors as a tool of self-

evaluation. While there are numerous opportunities in the labor market, these choices are limited

by qualifications, education level, and skill set. This is one area in which the labor market differs

from online dating. Employers seek the best candidates that make an immediate contribution to

their organization. On the other hand, online daters have a set of preferences but decision-making

is rarely dictated by economic theory.
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7 Asymmetric Information

“This is like writing a resume and trying to be honest..but not TOO honest :)...”2

In both the online dating and labor markets, both suffer from the problem of asymmetric

information. As a result, it’s difficult to mitigate risk in both markets. Especially in the world of

online dating, it is difficult to verify if a person’s profile is completely truthful. As a consequence,

these information asymmetries lead to inefficient outcomes. A potential partner may spend a great

deal of time focusing on someone who may be a great fit but later realizes when physical interaction

is involved that the person lied to increase their prospects. Because search is costly, this leads to

a market failure. In the labor market, the same is also true. A potential job candidate may lie on

their resume to enhance their chances of landing a job. If a firm does not due their due diligence,

then the problem of asymmetric information becomes very costly. The problem of asymmetric

information poses a challenge to finding the best match for both parties.

If asymmetric information is so costly, what can be done to resolve the problem? Some online

dating sites go to extreme measures to validate the credentials of its members. They require

potential members to submit government documents to verify their identity and age. Moreover,

they require proof of employment to validate one’s personal income. Some even go as far as to

take physical measurements of candidates to very personal information that is often exaggerated

on these sites.

What is the overall effect of asymmetric information in totality of these markets? Prospec-

tive employers and matches become increasingly suspicious of candidates’ qualifications. This is

extremely prevalent in online dating. On average, members of the online dating community lie

regarding their height, weight, age and income. It is typical for male members to increase their

actual height by one to two inches and women to underreport their weight (Oyer 2013, pg. 46). As

potential partners get older, age becomes a more significant characteristic in a match. As a result,

many older members underreport their age by two years.

2Oyer, Paul. December 2013. A woman’s “self-summary on OkCupid. Everything I Ever Needed to Know About
Economic I Learned from Online Dating. Harvard Business Review Press. pg 42.
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The lack of perfect information in the online dating community hurts all members of the mar-

ket. A member will wonder if a potential match has a body type that is “about average” or “a

few extra pounds.” Members will also suspect other information of a candidate’s profile. They will

assume that most members are over reporting their information to appear more attractive to po-

tential partners. A male member will assume that a potential match who lists herself as “average”

body type is actually “a few extra pounds” unless the member posts numerous photos illustrating

otherwise. This lack of perfection information will lead to fewer matches between “good” matches

especially if the agent deems one of these characteristics “non-negotiable”.

Much like “profile-inflation” in online dating, resumes are often padded to bolster qualifications

of a candidate. Checks in this area make it difficult to tell blatant lies and thus these markets

function more efficiently than those found in online dating. References can be used to verify

previous employment. In addition, many employers require transcripts to demonstrate proof of

education. A recently study found that economists are known to exaggerate information found on

their resumes and as a result hiring managers discount such information accordingly (Synder 2011).

“When people know that the information they provide will compared with information gathered

elsewhere, they have more incentive to tell the truth, and others are thus more likely to believe

them,” states Oyer (Oyer 2013, pg. 53).

Game theory is a field of economics that focuses on strategic decision-making, which usually

involves a winner and a loser between two agents. Specifically cooperative game theory involves

decision-making when both agents’ interests are perfectly aligned. In the case of online dating,

agents are looking for long-term partners. The success of cooperative game theory is dependent

on perfect information between the two agents. Rarely does this occur in the world of online

dating. As a consequence, sometimes it is better to lie regarding minor details on your profile.

Initially, if a prospective partner discovered one of these details then there never would have been

an opportunity for interaction between the two agents. Once there is interaction, the one agent now

finds after spending some time with the prospective partner that detail is not a significant part of

her preferences in her utility function. As a result, the relationship never would have formed under

perfection information between the two agents.
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However, there are instances where it’s best to be honest. For example, if an agent has children

from a previous relationship then it is best to be forthcoming about this information to prospective

matches. “I can’t be in a relationship with someone who will not feel comfortable with my children

(they’re with me half the time) or my dog (who is always with me)” (Oyer 2013, pg. 51). Lying,

hiding, or misrepresenting this information would run against interests of prospective partners. In

cooperative game theory, the more the interests of agents are aligned then lying becomes less of a

concern.

This version of cooperative game theory runs contradictory to ideas of corruption and bad

faith. Activities of corruption and bad faith not only lead to bad outcomes for US citizens but also

played a significant part in each of the past three economic contractions. During the recession from

2007 - 2009, unemployment peaked at 10% in October 2009 (Bureau of Labor Statistics 2012). In

December 2007, the national unemployment rate was just 5% and remained near or at the figure for

the previous 30 months. While the scale of activities of corruption and bad faith in online dating

are nowhere near to bring about a contraction in the US economy, it is interesting to note that

these activities do result in efficient outcomes and increase the welfare of consumers.

8 Conclusion

Economists have studied no market as extensively than the labor market. Many behaviors exhibited

in this market are dictated by traditional neoclassical economics specifically utility maximization.

What makes the labor market unique is the market is defined by two-sided search; both employers

and prospective employees must agree that they’re a good fit for one another. Similarly, the on-

line dating market shares this structure. As a result, the model of the labor market can highlight

numerous characteristics in online dating that are well explained by neoclassical economic the-

ory. However, they are instances in both markets that run contradictory to neo-classical economic

thought. In these cases, online dating can help shed light on these characteristics observed in the

labor market.
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