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ABSTRACT. Business associations often promote forums between entrepreneurs. One strategy for estab-
lish contacts among participants is to organize them into small groups assigning them to tables so that
participants in the same group can present their companies and projects. After an interval, a new round
begins with new groups in order to establish new contacts. The repetition of this strategy allows each partic-
ipant to expand his/her business network, but the repeated contacts between participants should be avoided.
We present an Integer Linear Programming model that minimizes the repeated contacts when the partici-
pants are successively assigned to new groups. The model was implemented in R programming language
and it has been applied to organize business forums. In order to illustrate the model application, this paper
shows the results from a case study with 108 participants.

Keywords: integer programming, business networking, business forums.

1 INTRODUCTION

Networking is a powerful tool to leverage the growth of any business. Connectivity favors the
emergence of ideas (Johnson, 2010) and initiatives to promote innovation and economic growth,
benefiting the whole society. For this reason, often, business associations usually promote forums
between entrepreneurs from different segments.

A typical strategy for establishing contacts among the participants in a business forum is to
organize them into small groups assigning them to tables, so that participants in the same group
(table) can present their companies and projects to the other ones in the same group. After an
interval, a new round begins in order to form new groups of participants. The repetition of this
strategy until the closing of the forum allows each participant to sign business and to expand
his/her business network.

However, in order to be successful in expanding the business networks it is essential to mini-
mize the repeated contacts between participants. To avoid or minimize the repeated contacts it is
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necessary to optimize the sequence of tables to be visited by each participant. This problem is
similar to the problem of designing seating plans for large social events such as weddings and
gala dinner, where the objective is to organize the guests on dining tables based on their affini-
ties and preferences (Lewis & Carrol, 2016). The Wedding Seating Problem (WSP) was first
addressed by Bellows & Peterson (2012) that presented an integer linear programming (ILP) to
design seat plans for their own wedding dinner. Lewis & Carrol (2016) stated the WSP as a graph
partitioning problem.

In addition, the participants must visit several tables during the event. Thus, the problem pre-
sented in this paper also has some similarity with the Traveling Salesman Problem (TSP), a
classic problem solved by ILP in which the objective is to establish a sequence of cities to be
visited in such a way that each one is visited only once (Chvatal, 1989; Langevin et al, 1990,
Orman & Williams, 2004, Goldbarg et al, 2016, Pureza et al, 2018, among others).

The ILP has a broad practical application, it provides solutions to several kind of problems, for
example, to find the best route or locating facilities (Ragsdale, 2016), it can find the solution to a
Sudoku puzzle (Bartlett et al, 2008; Gabor & Woeginger, 2010) and it can organize the guests to
a wedding party based on the affinities between them (Bellows & Peterson, 2012). More recently,
Miao et al (2018) presented an integer programming model to optimize the restaurant reservation
management considering table combination.

This paper describes an ILP model designed to establish the sequence of tables to be visited by
the participants of a business forum in such a way that the total number of repeated contacts is
minimized. The model was implemented in R language programming (R Core Team, 2014) and
it is worth mentioning that the proposed model has been applied in the organization of business
events in Rio de Janeiro since 2016 (Pessanha & Santos, 2017). This paper is organized into
five sections. The formulation of the Integer Linear Programming Problem is described in the
section 2 by means of a simple example involving only six participants and three tables. Then,
in the section 3 there is a brief presentation of the computational implementation in R. Next, the
section 4 presents some results from the proposed model for a forum with 108 entrepreneurs.
Finally, the last section presents the main conclusions.

2 PROBLEM FORMULATION

Consider a forum with n participants, m tables and p people per table. Based on the Dirichlet’s
box principle or pigeonhole principle (Simdes Pereira, 2013) we know that to avoid the repeated
contacts in the first rounds the number of people per table must be less than the number of tables
(p <m).

A participant iV i = 1,n can be assigned to table jV j = 1,m and to represent this possibility
let a binary variable x;; that assumes value equal to 1 if the participant i occupies the table j,
otherwise x;; is equal to 0. For a forum with n participants and m tables there is a total of nm
binary variables x;; € {0,1} ¥V i=1,n and j = 1,m. In addition, the number of participants in a
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table j must be equal to p, then, for each table j, the variables x;; for all i = 1,n must satisfy the

following constraint:
n

Y xij=pVi=1,m (1

In addition, each participant i can only occupy a table in each round, then the variables x;; V
j =1, m must satisfy, for each participant, the constraint:

m
Zx,-jzlwzl,n 2)
j=1

The tables are numbered from 1 to m and when the participants arrive at the forum, they are
randomly assigned to the tables in order to setup the first configuration (first round or s = 1).
Since each table has p seats, the participants that occupy table 1 are identified by the integers
1 through p, the participants at table 2 receive the numbers (p+ 1) up to (p+ p) and so on up
to participant n at the table m. Figure 1a shows the initial configuration (s = 1) and Figure 1b
presents the respective assign matrix.

Table 1

II h A Ii - 4 Table 3 o
LIA II X11:1, X21:1, X31:0, X41:0, X51:0, X61:0
Table 2
L' F( X12:0, ng:(), stzl, X42:1, stzo, X520
I X13:0, X23:0, X33:0, X43:0, ijzl, X63:1
(a) n = 6 participants, m = 3 tables, p = 2 seats (b) Assign matrix

Figure 1 — Assignment of participants in the first round.

After a time interval the participants must be assigned to other tables in such a way that repeated
contacts are minimized. For the second round (s = 2) the new distribution of n participants in
m tables is determined by the following Integer Linear Programming Problem (ILPP), whose
objective is to minimize the number of repeated contacts, i.e., the variables y in the objective

function:
m(m—1)(s—1)
min s.t. 3
nil 1:21 Y 3)
n
Y xij=pVi=1,m 4)
i=1
Y xj=1vi=1n ®)
j=1

xi<l+yNk=1,mVj#k=1mNl =1,m(m—1)(s—1) (6)

i € table k in round < s
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x;€{0,1}Vi=1,nVj=1m @)
we{0,1,2,... . WWIi=1m(m—1) )

The constraint in (7) indicates that the x;; are binary variables: x;; is equal to 1 if participant i is
assigned to table j, otherwise x;; =0. The m constraints in equation (4) are equivalent to equation
(1), i.e., each table must have p participants. The n constraints in (5) are equivalent to equation
(2), i.e., each participant can be assigned to only one table in each round. The constraint in (8)
informs that the variables y; are integer variables. The variables y; counts the number of repeated
contacts between participants assigned to a same table at a previous round. For example, as
illustrated by equation (6), for the second round (s = 2) [ ranges from 1 to m(m — 1). This means
that for each table k (V k = 1,m) we should add m-1 constraints, one inequality constraint for
each remaining table j # k, as illustrated below, in order to restrict the repeated contacts between
participants that occupied a same table k at previous round:

xi<l+Wk=1,m, Vjtk=1m )

participant i € table k in a previous round

In the inequality constraint (9), when y = 0 means that among the participants assigned to table
k at a previous round only one will be assigned to table j#k in the round s, i.e., there is no
repeated contact at table j. Otherwise, when y>0 it counts the number of repeated contacts, at
table j, between participants assigned to table k at a previous round.

At each new round s (V s>2), a total of m(m — 1) constraints (6) and m(m — 1) variables y are
included in the ILPP model in order to constraint the number of repeated contacts. The assign
matrix for the round s is achieved by the minimization of the sum of variables y, as indicated in
the objective function in (3). Thus, for the case illustrated in Figure 1 with n = 6 participants,
m = 3 tables and p = 2, the arrangement for the second round (s = 2) is determined by the
following ILPP model:

H;lyn Yi+y2+y3+ystys+ye st (10)
x31 +x41 +x51 +x61 =2 (table 1) (11)
X12 +x20 + x50 +x6p =2 (table 2) (12)
X13+x23 +x33 +x43 =2 (table 3) (13)
x;p+x13=1 (participant 1) (14)
X2 +x3 =1 (participant 2) (15)
x31+x33 =1 (participant 3) (16)
X41 +x43 =1 (participant 4) (17)
Xs51+xsp =1 (participant 5) (18)
X61 +x62 =1 (participant 6) (19)
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Xx12 +x22<y;+1 (constrains repeated contacts between participants 1 and 2 at table 2) (20)
x13+x23<y2+1 (constrains repeated contacts between participants 1 and 2 at table 3) (21)
x31 +x41<y3+ 1 (constrains repeated contacts between participants 3 and 4 at table 1) (22)
x33+x43<ys4+1 (constrains repeated contacts between participants 3 and 4 at table 3) (23)
Xx51 +x61<ys+1 (constrains repeated contacts between participants 5 and 6 at table 1) (24)
x50 +x62<y6+ 1 (constrains repeated contacts between participants 5 and 6 at table 2) (25)
x;€{0,1}Vi=1,6,Vj=1,3 (26)

yj€{0,1,2,...}Vj=1,6 27

Note that the constraints from (20) to (25) are generated directly from the solution shown in
Figure 1b and they aim to constrain the repeated contacts between the participants assigned to

the same table at the first round. The solution of the ILPP above results in the optimal assignment
illustrated in Figure 2. In the new solution, the sum y; + ... + y¢ is zero, so there are no repeated

contacts.
® Tihle1 @
Ii Ll A iI ® Tiple3 @
h A X11:0, Xn:O, X31:1, X41:0, X51:1, X61:0
e &) I x12=1, X270, X370, X42=0, x52=0, Xe2=1
Table 2 " B - - o .
x13—0, ij—l, x33—0, X43—l, ij—o, ij—O
LIIF‘ yi=0, y>=0, y:=0, y.=0, ys=0, ys~0
(a) n = 6 participants, m = 3 tables, p = 2 seats (b) Assign matrix

Figure 2 — Assignment of participants in the second round.

Next, the participants must change their position again. Then, to find a new configuration we
must solve a new ILPP with m(m — 1) additional constraints that constrain the repeated contacts
in all previous rounds. These new constraints are derived directly from the configuration of the
preceding round. Thus, throughout the evolution of the forum, at each new round a total of
m(m — 1) constraints are added to the ILPP. In addition, all variables x;; that assumed unitary
value in previous round are removed from the new ILPP so that each participant visits each table
only once time. For example, to achieve the configuration of the third and last round for the case
with n = 6 participants, m = 3 tables and p = 2 the following set of constraints should to be
added to the ILPP:

x52<y7;+1 (28)
x33<yg+1 (29)
Xe1<y9 +1 (30)
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x13<y10 + 1 3D
x41<y11 +1 (32)
x0<y12+1 (33)

Naturally, in this case, at the optimal solution y7, yg, 9, Y10, y11 and yj» are equal to 0. Then at
the last round the participants 4 and 6 are assigned to table 1 (xg;=1, x41=1), the participants 2
and 5 are assigned to table 2 (x22=1, x5p=1) and the participants 1 and 3 are assigned to table 3
(x13=1, x33=1) as illustrated in Figure 3.

ﬁ Table 1 *
hIA 2 Table 3 2 x11=0, x2:=0, x3:=0, x41=1, x5:=0, X6:1=1
ﬁhld ﬁ X12:O, X22:1 5 ijZD, X42:0, ngzl, fX@:O
- Table 2 2 X131, X2370, X35~ 1, X430, X5370, Xe5=0
ﬁm ﬂ y1:05 y2:05 y3:0: Y4:0= Y5:0= YG:O'
YTZO, YS:(), y9:0, Y1o:0, Y11:0, }’12:0
(a) n = 6 participants, m = 3 tables, p = 2 seats (b) Assign matrix

Figure 3 — Assignment of participants in the third round.

3 MATERIAL AND METHODS

Based on R programming language (R Core Team, 2014) it was possible to build a R package
to assembly the ILPP in each round and solve it with the Rsymphony package, version 0.1-22
(Harter et al, 2016). The Rsymphony provides a high-level interface between R and COIN-OR
Symphony solver.

More specifically, at each round the R package build and solve an ILPP by applying the function
Rsymphony_solve_LP(obj, mat, dir, rhs, types), where obj is the vector with the objective function
coefficients, mat is the matrix of the constraints coefficients, dir is a character vector with the
directions (“<=" and “=="") of the constraints, rhs is the vector with the right hand side of
the constraints and fypes is a character vector giving the types of the variables, in this case “I”
and “B” corresponding to integer and binary variables, respectively. In addition, by default the
Rsymphony_solve_LP minimizes the objective function.

In order to facilitate the use of the program, a MS Excel worksheet was programmed (Ragsdale,
2016) to prepare the data input file, trigger the execution of the R program and show the ILPP
solution and others results, for example, the total number of repeated contacts. The input data
file has only three parameters: the number of tables (1), the number of people per table (p) and
the number of rounds (s). Based on these three parameters the program prepares a schedule for a
forum with n = mp participants with p<m and s rounds.

The interface between R and MS Excel was done through a .TXT input data file (from MS Excel
to R) and .XLSX files (results from R to MS Excel) exported to MS Excel format by the xIsx
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package (Dragulescu, 2014). In addition, the MS Excel worksheet provides the tags with the
sequence of tables to be visited by each participant. The registered participants receive the tags
when they arrive at the business forum.

4 CASE STUDY

To illustrate the results provided by the proposed model, consider a forum for n = 108 partic-
ipants with maximum duration of 180 minutes and with 3 minutes for a participant to present
his/her project at each round. In addition, the room reserved to the forum has capacity to a maxi-
mum of 20 tables. How much tables (m) and seats per table (p) we should adopt to this forum in
order to maximize the number of contacts between participants?

Initially, we can examine the factor pairs of 108: 1 x 108, 2 x 54, 3 x 36, 4 x 27, 6 x 18, 9 x
12. In this case the number of participants () has six factor pairs and based on these results we
should evaluate two alternatives: 18 tables with 6 seats per table and 12 tables with 9 seats per
table. Note that in the other alternatives the number of tables are greater than the capacity of the
room. Following the same approach, we can examine the factor pairs of 110, 111, 112 and 114
participants. It is important to note that 109 and 113 are prime numbers, these alternatives were
discarded. The factor pairs of 108, 110, 111, 112 and 114 are presented in Table 1 where the
good choices are in bold and italic. The option for 114 participants and 19 tables with 6 seats
must be discarded because one table will be idle.

Table 1 - Factor pairs (p participants per table x m tables).

108 participants 110 participants 111 participants 112 participants 114 participants

1x 108 1x110 1x111 1x112 1x114
2x54 2x55 3x37 2x 56 2x57
3x36 5x22 4x28 3x38
4x27 10x 11 7x16 6x19
6x18 8x 14

9x12

Table 2 — Durations, contacts and number of rounds for each alternative.

Tables  Participants  Duration of each ~ Number of rounds ~ Total duration ~ Contacts performed

m per table round (minutes) s = floor(180/d) ds by each participant
p d=3p (minutes) s(p—1)

12 9 27 6 162 48

18 6 18 10 180 50

11 10 30 6 180 54

14 8 24 7 168 49

16 7 21 8 168 48

Considering 3 minutes to each participant to perform his/her presentation turns to be possible to
estimate the time needed to complete each round. Table 2 presents the expected duration in each
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round and the number of rounds which can be performed without exceeding the duration of the
event, i.e., 180 minutes.

The proposed model was applied to each alternative described in Table 2 in order to assign the
participants to the tables that minimize the number of repeated contacts. The simulation was
carried out by a machine with operating system Windows 10 Home, processor Intel® Core ™
i3-7100U CPU @ 2.40 GHz and 8.00 GB of RAM.

Some results from simulations are presented in Table 3. Based on these results the configuration
with 18 tables and 6 seats per table is the best solution because it allows 50 contacts (Table 2) for
each participant with few repeated contacts (Table 3).

On the other side, the alternative with 11 tables is the worst solution because the large number
of repeated contacts, then this alternative must be discarded. In addition, the alternative with
12 tables has 58 repeated contacts while the alternatives with 14 and 16 tables have 49 and 27
repeated contacts respectively. Then, these two latter alternatives are better than the alternative
with 12 tables.

Table 3 — Total number of repeated contacts.

Participants 108 108 110 112 112
Tables 12 18 11 14 16
Participants per table 9 6 10 8 7
Number of rounds 6 10 6 7 8
Elapsed time to achieve the optimal solution (seconds) 369 740 370 380 483
Repeated contacts up to round 2 0 0 0 0 0
Repeated contacts up to round 3 0 0 0 0 0
Repeated contacts up to round 4 5 0 17 0 0
Repeated contacts up to round 5 23 1 57 4 0
Repeated contacts up to round 6 58 1 148 16 2
Repeated contacts up to round 7 2 49 11
Repeated contacts up to round 8 5 27

p—
W

Repeated contacts up to round 9
Repeated contacts up to round 10 27

In order to illustrate the main results from the ILPP model consider the alternative with 12 tables.
It is not the best, but it is the most fast among the five cases evaluated. Table 4 shows the size of
the ILPP solved in each round for the alternative with 12 tables. As illustrated in Table 4, at each
round 132 = 11 x 12 constraints (equation 6) are added to the ILPP model described in section
2. Then, a total of 132 integers variables (y variables in equation 6) are added to the ILPP model
while 108 binary variables are removed, i.e., at each round 24 variables are added to the model.

The assignments of participants for all six rounds are illustrated at Figure 4. This result allows
the event organizers to quickly view the distribution of participants in the m tables throughout
the rounds.
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Table 4 — ILPP size in each round for the alternative with 12 tables.

Number of Binary ~ Number of Integer ~ Number of Number of Elapsed time to
Round variables variables variables constraints solve the ILPP
pm—s+1) (s—L)(m—1)m m+n+(s—1)(m—1)m (seconds)

s=2 1188 132 1320 252 <1

s=3 1080 264 1344 384 1

s=4 972 396 1368 516 121

s=5 864 528 1392 648 121

s=6 756 660 1416 780 123
ROUND 1 |seat 1|seat 2|seat 3|seat 4|seat 5|seat 6 |seat 7|seat 8[seat 9 ROUND 2 [seat 1|seat 2|seat 3|seat 4|seat 5|seat 6|seat 7| seat 8|seat 9
Table 1 1 2 3 4 5. 6 7 8 9 Table 1 36 45 54 63 72 81 90 97 108
Table 2 10 11 12 13 14 15 16 17 18 Table 2 27 44 53 62 71 80 89 96 107
Table 3 19 20 21 22 23 24 25 26 27 Table 3 29 43 52 61 70 79 88 95 106
Table 4 28 29 30 31 32 33 34 35 36 Table 4 6 18 51 60 69 78 87 94| 105
Table 5 37 38 39 40 41 42 43 44 45 Table 5 3 17 26 59 68 77 86 93 104
Table 6 46 47 48 49 50 51. 52 53 54 Table 6 9 16 25 28 67 76 85 92 103
Table 7 55 56 57 58 59 60 61 62 63 Table 7 8 15 24 35 42 75 84 2 ol 102
Table 8 64 65 66 67 68 69 70 pal 72 Table 8 7 14 23 34 38 50 74 83 101
Table 9 73 74 75 76 77 78 79 80 81 Table 9 5 13 19 33 41 46 58 82| 100
Table 10 82 83 84 85 86 87 88 89 90 Table 10 2 10 20 32 37 49 55 66 98
Table 11 91 92 93 94 95 96 97 98 99 Table 11 1 12 22 31 40 48 57 65 73
Table 12 100 101 102 103| 104| 105 106 107 108 Table 12 4 11 21 30 39 47 56 64 99

(a) Round 1 (s=1) (b) Round 2 (s=2)

ROUND 3 |seat 1 |seat 2 |seat 3 |seat 4 |seat 5|seat 6 |seat 7 |seat 8[seat 9 ROUND 4 |seat 1 ‘ seat 2 ‘ seat 3 [seat 4 |seat 5 |seat 6 |seat 7 |seat 8|seat 9
Table 1 18 19 34 44 48 76 84 93 106 Table 1 68 78 85 102
Table 2 7 29 41 55 72 75 86 92 105 Table 2 64 77 87 95 103
Table 3 8 17 30 37 53 60 81 83 103 Table 3 1 13 28 44 49 63 69 75 101
Table 4 4 12 20 54 58 68 80 95 101 Table 4 9 11 24 37 52 72 73 89 104
Table 5 21 36 50 61 69 73 85 91 100 Table 5 5 15 22 47 62 81 83 92| 106
Table 6 6 10 24 31 38 70 77 99 108 Table 6 20 29 42 60 65 74 90 93 100
Table 7 9 13 27 32 43 47 65 87 97 Table 7 4 16 19 36 40 66 88 96 105
Table 8 2 16 22 33 39 51 63 89 102 Table 8 10 25 30 43 48 58 86 91 107
Table 9 3 15 23 28 40 56 71 90 98 Table 9 8 18 26 32 50 57 67
Table 10 14 25 35 46 57 64 79 96 104 Table 10 7 12 21 33 53 59 70
Table 11 5 11 42 49 59 67 78 88 107 Table 11 6 17 39 54 55 71
Table 12 1 26 45 52 62 66 74 82 94 Table 12 3 14 31 41 51 61 80

(c) Round 3 (s=3)

Table 1
Table 2
Table 3
Table 4
Table 5

Table 6

Table 7
Table 8
Table 9

ROUND 5 ‘ seat 1 ‘ seat 2 | seat 3 |seat 4 |seat 5[seat 6|seat 7

ROUND 6

seat 1|seat 2 seat3|seat4 seat 5 |seat 6|seat 7 |seat 8|seat 9

(d) Round 4 (s=4)

Table 1

Table 2

Table 3
Table 4

Table 6

104

Table 7
Table 8
Table 9

Table 10 62| 67 93| 105| | Tablelo
Table11| 8 56| 76| 87| 101  Table11
Table12| 2 so 72] 7 Taber2

(e) Round 5 (s=5)

(f) Round 6 (s=6)

Figure 4 — Assignment of participants to the tables (each number represents a participant).

At round 4 there are five repeated contacts as illustrated at Table 3 and they are indicated by the

black cells at Figure 4d and correspond to the following pairs of participants: (56, 98) at table
1, (23, 34) at table 2, (81, 83) at table 5, (99, 108) at table 9 and (35, 79) at table 11. The 58
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ROUND 1 |seat 1|seat 2|seat 3 |seat 4|seat 5|seat b ROUND 2 |seat 1|seat 2|seat 3 |seat 4 |seat 5|seat 6

Table 1 1 2 3 4 5 6 Table 1 78 84 90 96| 100] 106
Table 2 7 8 9 10 ik 12 Table 2 77 83 89 95 99| 105
Table 3 13 14 15 16 17 18 Table 3 76 82 88 94 98| 104
Table 4 19 20 21 22 23 24 Table 4 75 81 87 93 97| 103
Table 5 25 26 27 28 29 30 Table 5 66 71 74 80 86 92
Table 6 31 32 33 34 35 36 Table 6 65 72 73 79 85 o
Table 7 37 38 39 40 41 42 Table 7 74 46 54 59 64 70
Table 8 43 44 45 46 47 48 Table 8 18 30 42 53 63 67
Table 9 49 50 51 52 53 54 Table 9 24 29 41 60 62 69

Table 10 55 56 ST 58 59 60 Table 10 28 36 40 48 61 68
Table 11 61 62 63 64 65 66 Table 11 23 24 35 39 47 52

Table 12 67 68 69 70 Tk 72 Table 12 9 34 38 45 51 58
Table 13 73 74 75 76 77 78 Table 13 1 33 37 44 50 57
Table 14 79 80 81 82 83 84 Table 14 6 13 32 43 49 56
Table 15 85 86 87 88 89 90 Table 15 2 12 17 21 31 55
Table 16 91 92 93 94 95 96 Table 16 a4 11 16 22| 101| 107
Table 17 97 98 99 100| 101| 102 Table 17 3 10 15 20 26| 108
Table 18 103| 104| 105| 106| 107| 108 Table 18 5 8 14 19 25| 102
(a) Round 1 (s=1) (b) Round 2 (s=2)
ROUND 3 |seat 1|seat 2 |seat 3 |seat 4 |seat 5|seat b ROUND 4 |seat 1|seat 2|seat 3 |seat 4|seat 5|seat 6
Table 1 24 27 36 58 83| 102 Table 1 32 52 59 66 88 95
Table 2 4 17 23 25 32| 106 Table 2 29 37 54 67 76 87
Table 3 6 11 20 40 53 96 Table 3 12 26 33 38 73 92
Table 4 5 12 66 68 76 85 Table 4 2 7 a1 43 51 63
Table 5 15 72 78 81 88| 107 Table 5 39 48 56 69 99| 108
Table 6 18 28 41 74 84 87 Table 6 21 47 50 70 82 96
Table 7 3 9 14 77 94| 101 Table 7 4 13 27 65 68 84
Table 8 7 13 38 79 95| 104 Table 8 11 57 61 72 75| 102
Table 9 57 64 73 82 86 93 Table 9 14 22 28 58 85 98
Table 10 63 71 89 91 98| 103 Table 10 15 35 a4 74 79 105
Table 11 21 30 44 54 69 97 Table 11 1 9 18 40 89| 100
Table 12 1 8 29 35 42 80 Table 12 5 17 36 81 90| 104
Table 13 2 26 48 49 60 90 Table 13 19 30 45 83| 101| 103

Table 14 34 3 46 52 55 99 Table 14 20 31 60 71 97| 106
Table 15 16 19 33 43 70| 108 Table 15 42 46 49 62 i 93
Table 16 10 39 65 75| 100| 105 Table 16 3 8 24 34 53 86
Table 17 22 31 47 51 56 61 Table 17 6 25 64 80 91| 107
Table 18 45 50 a9 62 67 92 Table 18 10 16 23 55 78 94

(¢) Round 3 (s=3) (d) Round 4 (s=4)

Figure 5 — Assignment of participants to the tables (each number represents a participant).

repeated contacts up to round 6 are indicated by Figures 4d, 4e and 4f. As illustrated at Figure
4e, at round 5, only tables 5 and 11 are free of repeated contacts. A participant can revisit more
than one participant in a same round. For example, the participant 79 meets the participants 29
and 71 in table 7 at round 5 (Table 4e), before he/she met the participant 29 in table 3 at round 2
(Figure 4b) and the participant 71 in table 11 at round 4 (Figure 4d).
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The alternative with 18 tables, the best solution, is illustrated in Figures 5, 6 and 7. The first
repeated contact happens at round 5 (Figure 6a) between participants 70 and 96. Before the

participant 70 met the participant 96 in table 6 at round 4 (Figure 5d).

ROUND 5|seat 1|seat 2 |seat 3 |seat 4 |seat 5|seat b ROUND b|seat 1|seat 2|seat 3 |seat 4|seat 5|seat 6
Table 1 7 35 50 87 94 108 Table 1 10 18 25 45 56 93
Table 2 38 60 66 78 93 101 Table 2 62 84 86 94 97 107
Table 3 22 25 37 68 81 95 Table 3 23 34 48 66 91 100
Tablesd | 32] 42| as|ED) P Table4 a4l 8] 26| 40| 8] o9
Table 5 4 41 47 59 76 103 Table 5 11 24 37 70 90 105
Table 6 2 8 52 57 67 89 Table 6 12 16 20 29 64 88
Table 7 15 31 43 62 82 90 Table 7 5 21 28 33 67 83
Table 8 14 24 33 51 65 106 Table 8 17 35 77 85 92 103
Table 9 3 11 13 36 80 99 Table 9 59 63 68 74 101 104
Table 10 5 26 39 53 72 97 Table 10 7 14 31 52 76 80
Table 11 17 19 48 58 73 88 Table 11 22 32 38 53 il 102
Table 12 12 18 23 49 61 98 Table 12 5] 46 50 75 89 106
Table 13 9 46 56 63 84 85 Table 13 3 51 35 69 81 96
Table 14 1 10 21 74 102 107 Table 14 9 27 44 73 98 108
Table 15 4] 29 44 7l 83 100 Table 15 30 47 57 65 78 95
Table 16 30 40 55 64 F 104 Table 16 15 19 36 41 49
Table 17 16 27 34 54 92 105 Table 17 13 42 58 72 87
Table 18 20 28 69 75 86 91 Table 18 39 43 54 60 61 79
(a) Round 5 (s=5) (b) Round 6 (s=6)
ROUND 7 |seat 1|seat 2 |seat 3 |seat 4 |seat 5|seat b ROUND 8 |seat 1|seat 2|seat 3 |seat 4 |seat 5|seat 6
Table 1 9 13 29 33 48 103 Table 1 34 40 a7 62 72
Table 2 22| 271 42| 64| 75| 90|  Table2 3] 18] 48 71] 85
Table 3 4 45 35 85 97 108 Table 3 9 42 43 69 78
Table 4 14 36 53 57 84 92 Table 4 6 10 35 54 58 104
Table 5 18 43 52 73 102 104 Table 5 5 7 22 49 89 96
Table 6 6 17 24 30 39 59 Table 6 25 55 61 86 101 105
Table 7 25 34 50 69 74 98 Table 7 26 36 44 51 88 93
Table 8 16 21 58 71 76 99 Table 8 32 60 74 82 100 108
Table 9 75 23 40 65 67 88 Table 9 1 16 31 39 81 Ll
Table 10 3 12 19 47 87 100 Table 10 8 17 38 70 83 94
Table 11 10 60 72 7 80 96 Table 11 13 28 45 5% 76 106
Table 12 11 41 54 78 82 91 Table 12 15 37 56 65 77 97
Table 13 28 3 79 89 93 107 Table 13 4 24 52 64 87 98
Table 14 5 35 62 70 95 101 Table 14 23 30 41 68 75 92
Table 15 1 26 56 66 94 105 Table 15 14 20 50 63 99 107
Table 16 2 20 38 44 61 81 Table 16 66 67 79 90 102 103
Table 17 H 37| 49 63ﬂ 106| Table17| 11| 21 29H 73H
Table 18 15 32 46 51 68 83 Table 18 2 27 33 53 80 95

(¢) Round 7 (s=7)

(d) Round 8 (s=8)

Figure 6 — Assignment of participants to the tables (each number represents a participant).

The 27 repeated contacts up to round 10 are indicated by Figures 6a, 6¢, 6d, 7a and 7b.
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ROUND [seatel seanaseats) sealdl [seabylseatio ROUND 10 |seat 1 ‘ seat 2 |seat 3 |seat 4 |seat 5|seat 6
Table 1 19| 61| 67| 91| 99| 104 e = ol ™l e g
Table 2 1 24 53 58 100 = o
Table 3 AEE 25 so RS
Table 4 16] 25| 38 52| 77| 90
Table 5 23] 31| 42| 57| 83 s —

Table 6 10] 14| 27 49| 66| 97| "Tapes | o3l 307
Table 7 6| 22| as] 78] 79 @ = ol "
Table 8 12| 41| s6| 81 89| 101 Table 8 P
Table 9 s| 371 71| 75| sa| 108 Table © 102 105

Table 10 LY 33 73 D Table 10 200 27| 37| 51| 85 104

Table 11 29| 33| s5o[EEYERETY Table 11 09

Table 12 3] 44] e0] 64 76| o5 Table 12

Table 13 g| 18] 20 32| a7 10s Table 13

Table14 | 11| 26| 45| e3] 69| 87 Table 14

Table 15 o| 54| e8| 80| 102| 106 Table 15

Table 16 17| s 72| 82| Tablets

Table17 | 39| 55| 70| 74| 88| 103 Table 17

Table18| 13| 21| 35| 40| 93] o8 Table 18

(a) Round 9 (s=9) (b) Round 10 (s=10)

Figure 7 — Assignment of participants to the tables (each number represents a participant).

FINAL COMMENTS

In this paper we addressed a type of business forum where the registered participants are orga-
nized into small groups and each group is assigned to a table, the participants in the same table
present their companies and projects to the other ones in the same group. After an interval, a
new round begins in order to form new groups of participants and so on. This kind of event
aims to promote the maximum number of contacts between participants, but the repeated con-
tacts represents a lost opportunity. The repetitions of contacts between the same participants do
not contribute to leverage the value and the total number of businesses signed, the main metrics
typically used to evaluate the success of a business event.

Thus, to increase the benefits for the participants and achieve a successful business event, the
event managers can apply the optimization model proposed in this paper to schedule the assign-
ment of registered participants and optimize the sequence of tables visited by each participant in
order to avoid or minimize the repetition of contacts between the same participants.

Since 2016 the model described in this paper bas been applied in the organization of business
forums for small and medium companies in Rio de Janeiro with number of participants between
40 and 150 entrepreneurs. The proposed model speeded up the management of the business
forums and improved the quality of the events. Despite the persistency of repeated contacts,
they were minimized and the participants have highlighted the improvement achieved after the
adoption of the proposed model by the event managers.
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