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Abstract. Although various types of wedding partner matching services including on-
line matching sites have been provided for single men and women, some of them recom-
mend the matching partner to their customers based on matchmakers’ experience without
any scientific matching system, which might produce the prejudiced matching results. As
a result, the success rate of those matching services is very low and a lot of customers
are frequently asked to meet other newly recommended partners, which causes customers’
monetary and mental dissatisfaction. We have developed an effective and scientific mar-
riage matching system applying AHP (Analytic Hierarchy Process) method and the the-
ory of optimal stopping problem (in short, OSP). Our new system calculates the partner
seeker’s each score of preference for various attributes, sorts the partner candidates ac-
cording to the calculated score, and recommends the most preferred candidates who are
listed above the optimal recommendation threshold given by OSP.
Keywords: Marriage matching system, AHP, Optimal stopping problem

1. Introduction. One of the most important missions in our life can be said to find
a marriage partner. Arranged marriage had long been very common in Korean society,
where potential partners are introduced by relatives or colleagues with their photos and
resumes. However, younger generations do not like this process, and they prefer to find
partners with their own efforts. For example, they make registration with marriage con-
sultation companies and take part in events for singles, or use partner matching services
on the Internet. However, finding a partner is usually difficult, because young people
are so busy working at their jobs that there are relatively few chances to meet potential
partners.

Recently the marriage problem has become to receive attention. There are also specific
Internet-based services that offer their clients potential partners. Duo [1] has operated
offline marriage couple matching service. It makes clients answer hundreds of questions
about their ideal partner type, and use their own computer software to pick up the
candidates. And then couple managers, who connect each client to proper partners from
their candidates, arrange match-making based on their own intuition and experience. I-
um [2] is smartphone application-based service that everyday provides definite number
of partners to their clients. 70 percent of them are randomly selected, and the other 30
percent are those who are near to the clients.

With regard to the matching problem, Lee [3] suggested an algorithm to solve the prob-
lem with allocation model with weighted score In Kim and Chung’s matching algorithm
[4], the same number of men and women ranks each other, and matching system tries to
satisfy their preferences. In those researches, however, the number of participants should
be limited and the ranking is not able to reflect all participants’ preferences systemati-
cally. Besides the two above, some other types of matching services are designed by the

1843



1844 J.-E. KIM AND J.-D. SON

use of personality test [5,6]. Although lots of researches and online-based services have
introduced or designed various types of matching systems, to the best of our knowledge,
there is no matching system applying the optimal decision making model. In this paper,
we develop an effective and scientific marriage matching system applying AHP (analytic
hierarchy process) decision making method and the theory of optimal stopping problem
(in short, OSP). Our new system calculates the partner seeker’s each score of preference
for various attributes, sorts the partner candidates according to the calculated score, and
recommends the best partner candidates from those who are listed above the optimal
recommendation threshold obtained by OSP.

The remainder of this paper is organized as follows. Section 2 represents the algorithm
with 7 steps of our new matching system. Section 3 summarizes the conclusions obtained
in our research, and suggests some topics to be studied in the future.

2. Development of Matching System. To begin with, let us define two terms for
technical convenience as follows. ‘Partner Selection Criteria (PSC)’ means 8 items, con-
sidered as important attributes in finding potential partners, and ‘Partner Selection Item
(PSI)’ refers to an element of PSC. The 8 attributes of PSC stem from the survey research,
‘2015 Korea single man and woman’s ideal spouse image’ investigated by Duo human life
laboratory [7], targeting singles in Korea. The contents of PSI for 8 PSCs are provided
in Table 1.

Our new marriage matching system consists of the following 7 steps.
Step 1: Input partner seeker’s personal information. Client is required to register

his personal information related to each PSC by selecting each option of PSI from the

Table 1. The contents of PSI for PSC

PSC PSI

Character-MBTI

Energy: Introvert (I) Extrovert (E)
Cognition: Sensing (S) Intuition (N)
Decisions: Thinking (T) Feeling (F)
Behavior: Judgement (J) Perception (P)

Religion

Christian Catholic Buddhist
Hindu Muslim No religion

etc.

Job

Public official Doctor, Pharmacist
Financial occupation Accountant, Patent agent
Researcher, Professor Independent businessman

Office job etc.

Annual income
Less than $20,000 More than $60,000

$20,000 ∼ $30,000 $30,000 ∼ $40,000 $40,000 ∼ $50,000

Age

No gap
1, 2 years older 3, 4 years older More than 5 years older

1, 2 years younger 3, 4 years younger More than 5 years younger

Level of education
Lower than high
school graduate

College graduate

University graduate Graduate school graduate
Living with

parents
O X

Hobby

Reading Travel
Arts, Fashion Cooking

Sports Performance, Movie
Music, Musical instrument etc.
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dropdown lists. The information on the preference of partner whom client seeks is saved
in the record unit of database of the system. In the same way, the data of all members
who join this matching system can be saved in database of the system. When one client
joins the system, candidates for the other gender can be supplied automatically.

Step 2: Check preference in each PSI. Client decides the ranking of several alternatives
that consists of each PSI according to his preference. Based on the client’s ranking, the
system makes scores of all members in the system. As shown in Figure 1, client can
rank his/her preference for items of each PSI from the dropdown lists. In the system the
equal rank can be chosen in the same selection criteria. The choice of ‘None of concern’
deactivates all the selection boxes in PSC, and then client cannot select the ranks. When
the preference is ranked for all PSC, then the preference is transformed to the scores
according to the following calculation procedure. Client can give 10 perfect scores in each
PSC by selecting the first rank or ‘None of concern’. In this case, the scores given to all
the members in database will be 10 points. Note that in the case of character-MBTI,
since it has four categories as seen in Table 1, client can fully give 2.5 points to each
category, the total of which makes 10 scores. Now, for other cases, we can formulate the
following equation that calculates scores, representing the degree of preference, based on
the checked preference rank/level.

dop = 10 × {(x − y + 1) ÷ x} (1)

Here, x and y denote, respectively, the number of ranks in a given PSI and the selected
rank by a client.

In Figure 1, for example, let us assume that client selects the button of ‘younger than
5 years’ in Age gap of PSI, one of PSC, and that there are 1st, 2nd, and 3rd ranks. Then
the number of ranks, x, and the selected rank, y, will be 3 and 1, respectively. Therefore,
system automatically calculates the score of dop from Equation (1) as 10×{(3−1+1)÷3} =
10. Therefore, all the members in database who are more than 5 years younger than the
client will be given the point of score 10 in Age gap of PSI.

Figure 1. Preference check in each PSI
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Figure 2. Investigation of the weighted value of PSC by use of AHP method

Step 3: Calculate the weighted value of PSC. In this step, pairwise comparison of AHP
method ([8,9]) is implemented, and the weighted value among the 8 attributes in PSC
is calculated. Thus, client’s potential preference among the 8 attributes in PSC can be
expressed as a concrete real number. The AHP method provides also consistency index,
based on which client may be asked to do again pairwise comparison if it is lower than
0.01.

Figure 2 shows the screen investigating the weighted value among the 8 attributes in
PSC. Client is required to do pairwise comparison with the two given attributes of PSC
and express his/her own degree of relative impotence in finding his/her marriage partner
as a score between 1 to 10 in the blank, where 10 denotes the most relatively important
factor among PSCs, while 1 represents of no importance. For example, let us assume that
a client compares the degree of importance between ‘Religion’ and ‘Character-MBTI’ and
enters 3 in the blank, implying that the former is 3 degrees more important than the
latter, which is shown in Figure 2. Then the system automatically fills its inverse number
0.33 in the blank of diagonally opposite side, and the diagonal element, comparison with
itself, is given 1 from the beginning. After finishing, the system generates a normalized
8*8 matrix in which each element is a real number obtained by dividing its score with the
sum of each relevant column of Figure 2. Hence the average of each row in the matrix
expresses an eigenvector that provides the weighted value of each PSC.

Step 4: Calculate the total scores of all members. For each attribute of PSC, the system
multiplies the preference score obtained in Step 2 and the weighted value in Step 3, and
then adds all values of each PSC, which creates the total score of one member. In the
same way, it calculates the total score of all members in the system database. Figure 3
shows the calculated score for each PSC and the total score of PSCs seen in the second
column. For example, an ID No. 100001 client gets his/her total score of 7.113. To get
this, system multiplies Character-MBTI score 10 in Step 2 and eigenvector (its weighted
value), which produces 1.89 score in the first row of Character-MBTI column. Repeating
this process for 8 attributes of PSC and adding all of these 8 scores make 7.113 of the
total score in the second column.
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ID No.
Total
score MBTI Religion Job

Annual
Income

Age
gap

Level of
education

Living
with

parents
Hobby

100001 7.113 1.890 3.132 0.49 0 0.686 0.520 0.230 0.165
100002 8.106 1.890 4.176 0.328 0.46 0.824 0.035 0.230 0.165
100003 7.233 1.418 4.176 0.409 0.23 0.686 0.035 0.115 0.165

. . . . . . . . .

Figure 3. The total scores of all members in database

Step 5: Estimate the probability distribution of the total scores of members. Listing the
total score of all members obtained in Step 4 produces a histogram based on that the
probability density function can be estimated by the chi-square method of model-fitting.
The estimated probability density function is used in the next step to derive the optimal
recommendation threshold.

Step 6: Derive the optimal recommendation threshold. The theory of stopping problem,
in short OSP, is applied to derive the optimal recommendation threshold. In OSP [10], a
decision maker searches for offers and must accept one of them at as high value as possible
up to the deadline. The value of appearing offers, ξ, ξ′, · · · , is assumed to be i.i.d. random
variable from a known distribution function f(ξ) with the expectation µ. In every point
in time, the decision maker makes decision on whether to stop by accepting the appearing
offer or not. Now, representing by Vt the maximum expected value obtainable over the
remaining time t, we can express the optimality equation of OSP as follows.

Vt =

∫ ∞

0

max{ξ, Vt−1}f(ξ)dξ, t ≥ 1 (2)

where clearly V0 = µ. From Equation (1), we see that the optimal selection can be said to
stop if and only if ξ ≥ Vt−1, hence Vt−1 is called the optimal decision threshold. Now, let
us suppose that the total score of each member is a random variable from the distribution
function f(ξ) that is estimated in Step 5 as a normal distribution with mean and variation,
5.101 and 1.058. Then we can apply the theory of OSP to our marriage matching system,
and hence the optimal recommendation threshold in each point in time can be obtained,
which is seen in Table 2. In the matching problem, since we implicitly assume that the
process of finding the best marriage matching partner is repeated infinitely, the final
partner recommendation threshold will be the limit value of Vt, which is 7.68 in this case.

Table 2. Optimal decision threshold

t 0 1 2 . . . 15 . . . ∞
Vt 5.10 6.33 6.84 . . . 7.59 . . . 7.68

Step 7: Recommend a partner from the recommendation candidates. The recommenda-
tion candidates will be the members listed above the optimal decision (recommendation)
threshold 7.68, obtained in Step 6, and our system selects and recommends one of the
recommendation candidates. If matching fails, system prints out the next person whose
score is closest to the latest person in the recommendation candidates.

3. Concluding Remarks. By applying AHP method and the theory of OSP, we have
developed the optimal marriage matching system that consists of 7 steps mentioned in
Section 2. Our new system can be expected to have mainly the following two positive
points. 1) Customers can reduce the search costs and time for searching marriage partner
because our matching system recommends them the optimal partners, taking into account
their preference. Hence, the frequency of meeting a recommended partner will decrease,
which might release customers’ mental fatigue as well. 2) To a matching service providing
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company, this system is more competitive in labor costs and maintenance costs than other
existing system that has been dependent on the couple managers’ experience.

Regardless of the positive points mentioned above, our new matching system needs
to consider the following issues, which would also be the important topics to be tackled
in the future in order to make our system more realistic. 1) Utility test to verify the
effectiveness of the system. 2) Technical improvement in both database design and server
building to commercialize the system. 3) Consideration of additional attributes in per-
sonal information such as appearance, residence, and health. 4) Building a website and
developing smartphone applications.
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