DM Rule Modeling Challenge Online Dating - Corticon - Mike Parish

Consider the following situation. You have been approached by an online dating service that wants to
use a rules engine to improve its process for matching people.

Below is a brief explanation of the “business logic” behind their online dating services:

Each person creates a profile defining their preferences.
The rules check the profiles to determine all the possible matches for a person.
The matches are scored. Higher scores indicate a better match.
Scoring (once the matching criteria are met) is based on the age difference and the number of matching
interests.
Each profile includes:
1. Name
Gender
City
Age
List of interests
Minimum and Maximum acceptable age
Acceptable genders
Minimum number of matching interests.
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And here are the rules (applied to both persons):
1. Gender of the other person must be one of the acceptable genders
2. Age of the other person must be within the acceptable range
3. City must match exactly
4. Matching interests of the other person must match at least the number specified

They even provided an example of a compatible match:
Jane (age 26, lives in Seattle, interests are skydiving, knitting, reading) is looking for a male age 28-32
with at least one of those interests

Jim (age 29, lives in Seattle, interests are skydiving, soccer, knitting) is looking for a female age 24-29
with at least two of those interests

Note that the rules must apply both ways between the two people.



The Process
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Q Determine Possible Matches Based on Location, Age and Gender

Q Score Possible Matches Based on Common Interests and Age Difference

Q Sort and List Matches by Descending Score

Step 1 will try all possible pairs of people to see which ones match on location, age and gender. When
two matching people are found, a possible match record will be created that refers to the two people.

Step 2 will examine each of the possible match records from step 1, calculate the number of shared
interests and check that they are acceptable to both people. A score will also be calculated based on the
number of shared interests and the age difference. A larger score means a better match.

Step 3 sorts the matches (best first) and generates a simple report

A Possible Scoring Algorithm

1. If both minimum interests are met then score = 10* number of shared interests / (age
difference+1) [avoids division by zero]

2. If only one minimum is met then score = smaller minimum / (age difference+1)

3. If neither minimum then score =0

Depending on whether age difference or number of interests was the more important factor you might
change this formula.



Match Persons Based on Location, Age and Gender
Natural language representation (effectively a specification)

E@ eDating_Match_Persons.ers 53
Conditions b1 2| 3 |4]|5 b
a |CHECK LOCATION
b |Both people live in the same city? T F - - | - -
c
d | CHECK AGES
e |Is person 2 in the age range of person 17 T - F - | - -
f |Is personl in the age range of person 27 T - - F| - -
g
h | CHECK GENDERS
i |Is person 2 gender acceptable to person 17 T - - - F
] |Is person 1 gender acceptabe to person 27 T - - - | - F
Actions 4 |
Post Message(s) B | EB| B || B | EA
A | Create a possible match record (still need to
check interests)

A possible implementation where criterial and 2 refer to the selection criteria for personl and 2.
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E§ *abbrev eDating_Match_Persons.ers 52

Conditions 0
personl.
persond.,

personl.
criterial.
criteriaZ.

Actions

Post Message(s)
Match.new[pl=personl, p2=persond]

location = persond.location

age in [criterial.minfAge..criterial.maxfge]
age in [criteria2. minfAge..criteria2.maxfge]
acceptableGenders.contains(person2.gender)
acceptableGenders.contains(personl.gender)
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Rule statements that generate audit trail messages might look like this:

Ref | Post Alias Text

1 | Info personl  {persen2.name} is a possible match for {personl.name}. Location and age and gender are acceptable to both.

2 | |Warn... personl {personl.name}is not a match for {person2.name} because they live in different towns

3 | |Warn... personl {personl.name} {{personl.age}) prefers {criterial. minAge}-{criterial.maxAge}, {person2.name} ({person2.age}) does not meet age criteria
4 | |Warn... person2 | {person2.name} ({person2.age]) prefers {criteria2. minAge}-{criteria2. maxAge}, {personl.name} ({personl.age]) does not meet age criteria
5 ||Warn... personl {personl.name} ({personl.gender)) prefers {criterial acceptableGenders), {person2.name} ({person2.gender}) is not acceptable

6 | |Warn... persond {person2.name} ({persond.gender)) prefers {criteria2. acceptableGenders), {personl.name} ({personl.gender}) is not acceptable

Attributes enclosed in {} will be replaced by actual values at run time.



Match Interests and Calculate a Score

E§ eDating_Match_Interests.ers EE}

Conditions

CHECK FOR SHARED INTERESTS

Does person 1 share an interest with person 27

CHECK INTEREST CRITERIA

Shared interests meets person 1 criteria?

Shared interests meets person 2 criteria?

Actions

Post Message(s)

COUMNT SHARED INTERESTS

Set shared interest count to zero (once per match)

Add one to shared interest count (for each matching interest)

DETERMIME QUALITY OF MATCH

Good Match

Partial Match

Mao Match

SCORING

Score = 10 * shared interests / age difference+1

Score = smaller of minimum interests / age difference+1
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Score=10

ﬂ abbrev eDating_Match_Interests.ers =3

Conditions

il.description=i2.descripticn

match.shared> =cl.minimumlInterestiatch

match.shared> =c2. minimumInterestiatch

Actions

Post Message(s)

match.shared=0

match.shared+=1

match.comment="'Good Match'

match.comment="Partial Match on interests'

match.comment='Mo match on interests'

match.score =
10% match.shared / ((pl.age-p2.age).absVal +1)

match.score =
cl.minimumlInteresthMatch.minic2. minimurmlnterestfatch)
[ ({pl.age-p2.age).absVal +1)

match.score =0




The Vocabulary

The data passed to the rules will be in this form: = Person [1]
= age [26]
= gender [f]
= id [1]
The rules will apply the matching logic and create == location [Seattle]

instances of Match where appropriate: =] name [Jane]

a o— interest (Interest) [1]
F=| description [skydiving]
a =] Match 4 <— interest (Interest) [2]
== comment =] description [knitting]
= ccore 4 <— interest (Interest) [3]
=| shared F=| description [reading]
» = pl (Persaon) a «— searchCriteria (SearchCriteria) [1]
: == p2 (Person) F=| acceptableGenders [m]
= maxhge [32]
== minAge [28]

==| minimumlnterestMatch [1]

Commentary on the Data Model

Some of the other vendor solutions use a flattened data structure. For example the attributes of the
Criteria object could be defined at the Person level. This works fine as long as you only want to allow a
person to have a single search criteria record. If you define the data structure as a one to many
association between Person and Criteria then you allow someone to have many different searches,
possibly in different locations (without any change to the rule model).

Similarly, interests can be flattened as an attribute of Person. But then you are faced with a more
complex problem of parsing the string which contains the various free-form interests with some sort of
delimiter.

In contrast we can easily do this with gender since there are (in this model) only two genders (m,f) to
deal with. This enables us to use the “contains” operator in this syntax

criterial.acceptableGenders.contains(person2.gender)

This works providing gender is constrained to be m or f. If the person was allowed to enter a word like
“female” then this would match both m and f.

In this model all the interests are given equal weight. But it’s possible to allow a person to attach more
significance to certain interests simply by adding a “weight” attribute to the Interest object. This is
something that’s harder to do with the flattened data model.



Test Case

E Person [3]
E Person [1] =] Person [2] = age L]
= age[26] B age [29] g gender (m]
id [3]
=] gender [f] = _E'E”der[m] B=| |ocation [Seattle]
=] id [1] = id [2]_ == name [Tom)]
=] location [Seattle] = location [Seattle] 4 ¢ interest (Interest) [7]
=| name [Jane] =] name [Jim] =] description [skydiving]
4 <— interest (Interest] [1] 4 ¢— interest (Interest] [4] a4 4— interest (Interest) [8]
= description [skydiving] B description [skydiving] = description [cooking]
4 4— interest (Interest] [2] 4 o— interest (Interest) [3] 4 ¢— interest (Interest) [9]
=] description [knitting] == description [knitting] =] description [soccer]
4 <— interest (Interest) [3] 4 ¢— interest (Interest) [6] 4 ¢— interest (Interest) [10]
f=| description [reading] =] description [soccer] =] description [reading]
4 ¢— searchCriteria (SearchCriteria) [1] a ¢— searchCriteria (SearchCriteria) [2] 4 ¢— searchCriteria (SearchCriteria) [3]
= acceptableGenders [m] =] acceptableGenders [f] = acceptableGenders [m,f]
=] maxfge [32] = maxige [29] =] maxAge [29]
= minAge [28] =] minAge [24] =] minfge [24]
=] minimumlnterestbatch [1] = minirmurninteresthatch [2] =] minimurnInteresthatch [2]

This has Jane and Jim from the challenge description, but we’ve also added Tom (age 31) to show how

the scoring works

The rules produce these conclusions

Message

[eDating_Match_Persons,1] Jim is a possible match for Jane, Location and age and gender are acceptable to both,
[eDating_Match_Persons1] Tem is a possible match for Jane. Location and age and gender are acceptable to both.
[eDating_Match_Persons,3] lim (29) prefers 24-29, Tom (31) does not meet age criteria

[eDating_Match_Persons,5] lim (m) prefers f, Tom (m) is not acceptable

[eDating_Sort_Report,0] ---------nnnnnnmmm RESULTS -------mmmmmmem-

[eDating_Sort_Report,0] Jane and Jim scored 500, 2 shared interests,

[eDating_Sort_Report,0] Jane and Tom scored 3.33, 2 shared interests,

Jane-Tom gets a lower score (3.33) than Jane-Jim (5.0) because of the greater difference in ages.



Variations and Enhancements
The model currently requires all the persons that are to be considered for matching to be in memory. If
we had millions of people this could be a problem. And it might take a long time to try every pair.

One simple solution is to modify the Corticon rule sheet that does the matching on location, age and
gender to load only the relevant person data from a database based on location (and possibly age). This
would reduce the number of candidates for the matching considerably.

We'd send a single person to the rules (the “searcher”) and based on that would load potential mates
(“searchees”) that would then be processed by the other rules. This is most likely how it would work if
we were using an iPhone app as the user interface for the search. The searcher’s details would be sent
to Corticon on the server and a list of potential matches would be sent back. Configured in this manner
the Corticon server could support hundreds or thousands of searches simply by allocating more CPUs to
the server as needed.

The only changes to the original rule model required to convert to a database solution are as follows:

Create a database schema to match the vocabulary (Corticon can do this automatically)
Modify the scope and filters on the Person matching rule sheet to accommodate database

access
3. Run the rules with database access set to READ or
READ/UPDATE Scope
a = Match
Here’s what the modified scope and filter would look like: — pl (Person)
— p2 (Person)
Notice that the Person with the little disk icon is the . =1 Person [searcher]
“someone” being searched for in the database whereas the - (29 Person [someone]
Person designated “searcher” is the one that was passed into -
ilters

the rules to drive the search. The filters with the disk icon show

= . .
that the query is processed on the database side. LW | searcher.isSearching

277 someonelocation=searcher.location
3% =earcher.id<>someone.id

The rules themselves don’t need to change (they don’t care 477 interests->notEmpty

about or need to know the source of the data) except for using

a different alias to the Person object to distinguish the

searcher from someone being searched. So now instead of comparing NxN pairs of people, we only need
to compare X (where X << N; X is the size of the set with location matching the searcher)

Conditions

somecne.age in [searchCriteria.minfAge.searchCriteria. maxfge]
searcher.age in [criteria. minAge..criteria2. maxfge]
searchCriteria.acceptableGenders.contains(someone.gender)
criterial.acceptableGenders.contains(searcher.gender]

— ==
M
1

Actions 1

Post Message(s) EA [EA| B | B BA
Match.new[pl=searcher,p2=someone]



