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OPTIMIZATION OF THE UNIVERSITY PROMOTION PLAN

This paper provides a methodology for university promotion planning, directed towards a tar-
get group of potential students. An important aim is to point out the possibility of modeling the uni-
versity promotion, as well as optimization of the plan for specific promotional activities. The pre-
dominant problem researched was how to create an accurate timetable for visiting high schools,
with the aim of promoting the university with the same goals, content and expected effects, but at a
different location. An original Goal Programming (GP) model was developed, a decision-making
model for organizing visits to high schools, as target groups, with the aim of promoting a universi-
ty. The model allocates participants of promotion to high schools, while the basic criterion is an
equal distribution of the load. The proposed model was applied on the case study of organizing pro-
motion of the University of Belgrade, Faculty of Organizational Sciences, with a target group of
high school students as potential users.
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OIITUMI3ALIIA ITVIAHY PEKJIAMYBAHHS HABYAJIBHOI'O
3AKJIALY

Y cmammi npedcmasaeno memoo0oao0cilo NAGHY8aHHS PEKAAMYBAHHS YHIGepCUMIEMY,
Hanpaeaeny Ha uiavogy epyny nomenuitinux cmydenmie. Buodiseno moxcausicme modearosanusn
3A60aHHA DPEKAAMYBAHHA, A MAKONC ONMUMI3AUIl NAGHY CREYUMIYHUX DEKAAMHUX 3aX00i6.
OcHoéna npobaema 00CAi0NHCeHH — AK CHIGOPUMU MOYHUI PO3KAA0 GI3UMI6 6 WKOAU 3 MEMO0
PEKAAMYBAHHS YHIGEpCUMEmY, 3 MUMU HC ULAAMU, 6MICIOM | O4IKy6aHuMuU epekmamu, aie 6
inmomy micui. Po3pobaeno opuzinaivHy moodeadv Ui1b08020 NPOPAMYBAHHA 04 OPeAHI3AUIT
6i3umie y wikoau y 6ueasnoi uiiboeux epyn, 3 OCHOGHUM KpUmepiemM PIGHOMIPHO20 PO3NO00ily
HABAHMANCEHHA MIXC YHacHUKamu pexiamyeanns. Modeav Oyia 3acmocoeana 041 opeanizauii

pexaamnoi kamnanii beazpadcvkozo ynisepcumemy (haxyivmemy opeanizauyiiinux Hayx) cepeo
VHUHI8 WIKIA AK ROMEHUIIIHUX CHYOeHmi6.

Karouosi caoea: uinvoge npoepamyeanus; pekAamy8aHHs, YHieepcumemu; QaKyibmemu;
CKAAOAHHS PO3KAAOY.

Mumma Koctnu-Crankosny, /Iparana Makaiinga- Hukommu,
Munaan Maptuy

OIITUMMBALINA IIVTAHA PEKJIAMUPOBAHUA
YYEBHOI'O 3ABEJEHUA

B cmamve npedcmasaena memo0oao2uss RAGHUPOGAHUS PEKAAMUPOSAHUS YHUGEPCUMema,
HANPABACHHAS HA UEACBYI0 2PYNNY NOMEHUUAAbHBIX CHyOeHmos. Bovideaena 603moncrocmo
MOOCAUPOGAHUS 3A40a4 PeKAAMUPOBAHUS, A MAKMHCe ONMUMU3AUUN NAAHA CHeuupuuecKux
pexaamuvix meponpusmuiti. OCHOBHAA npobaema uUccae006anuss — KAk co30amb MOUHOEe
PACRUCAHUe BU3UMOE 6 WKObL C UEAbI0 PEKAAMUPOGAHUS YHUGEPCUMEMA, C MeMU JHce UeAIMU,
codepycanuem u oxcudaemvimu ppexmamu, 1o é opyzom mecme. Pazpabomana opucunaavhas
Modeab Uene6020 NPopamMmMuposanus 0431 OP2AHUIAUUL GUSUNOE 6 WKOAbL 8 6UOe KAK UeCACBbIX
2pynn, ¢ 0CHOGHbIM Kpumepuem paeHOMepHO20 PACHPEOeACHUS HAZPY3KU MeXHcOy YHACMHUKAMU
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pexaamupoganus. Modeav Oviia npumenena 041 OpP2AHU3AUUU PEKAAMHOU KAMAAHUU
beaepadckoeo ynusepcumema (paxysvmema opeanu3ayuoHHbIX HAYK) cpedu Y4eHUKO08 WKO0A KAK
HOMEHYUANLHBIX CHYOEHMO08.

Karouesvie caosa: uenegoe npoepammupoganue; peKAamMupoganue;  YHUGepCumemol;
gakyrvmemot; cocmagnenue pacnucausl.

1. Introduction. Under modern business conditions, it is impossible to make
business decisions without considering the conditions of market environment,
regardless the activities of an organization. For a long time it was believed that the
terms such as market, customer, competition, marketing and public relations, were
only related to business. University and faculty executives believed that it was only
necessary to develop a good study programme, which would spontaneously enroll
a certain number of students each year. Such a management philosophy could
operate in the environment of a complete monopoly. However, with Serbia's shift
from a centrally planned economy to a market one, strengthening of private sec-
tor, opening of the borders as well as gradual termination of government subven-
tions, many higher education organizations have been marginalized since they did
not realize the necessity for market orientation on time. Numerous factors point
to the necessity for planned communication between higher education organiza-
tions and their environment (Kostic et al., 2011): education reform; changes in the
sources of financing (the introduction of self-financing student status, for students
who fully bear the costs of their studies); higher scholarships; establishment of pri-
vate universities; expansion of university activities (participation in projects; coop-
eration with the economy; research; seminars etc.); a tendency of hiring youth
after their graduation from high school, due to the decrease in the standards of liv-
ing.

The aim of this paper is to point to the necessity for the introduction of a com-
munication strategy within the business strategy of a university and a faculty.
Furthermore, the aim of the paper is to prove the hypothesis that it is necessary to
plan promotional activities at universities within the communication strategy, in addi-
tion to service planning, determination of optimum sale price, and definition of the
ways to provide services. The extent and form in which a university will plan and sys-
tematically conduct promotional activities, depend on the factors such as: competi-
tion; the quality of service; the manner in which a university responds to changes in
the environment; the level of management responsibility; organizational structure,
available resources, current image and reputation etc (Petrovic et al., 2011; Rusu,
2011).

In this case, the authors observed the allocation of university representatives,
delegated as university and faculty promoters at high schools, to high school students
as potential customers. In order to solve the problem of timetabling, the participants
in the promotion of a university, an original mathematical model of Goal program-
ming (GP) (Schniederjans, 1995) was developed. That model will be presented in this
paper.

The problem of timetabling was previously resolved with GP as well. GP models
which could be used for making timetables for college and university courses were
described in (Badri et al., 1998) and (Mirrazavi et al. 2003). The problem of time dis-
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tribution and balancing sports events on several locations and its modelling with GP
was described in (Urban&Russell, 2003). Kwak&Lee (1997) and Azaiez (2005) devel-
op GP models for the distribution of medical staff, while Mathirajan&Ramanathan
(2007) also deal with the problem of allocation of employees with GP, but in the field
of marketing. In the field of public relations, Kostic-Stankovic, Makajic-Nikolic and
Slijepcevic developed GP model of the decision-making process regarding the selec-
tion of the optimal public relations campaign implementation method (Kostic-
Stankovic et al., 2011). Kalpic et al. (1995) present a GP model for the optimization
of a timetable for production processes, which provides maximum productivity and
minimum duration of resource employment. Due to the specific nature of the prob-
lem of timetabling promotion participants which is considered in this paper, the prob-
lem of timetabling was formulated as a system of distinct representatives (SDR)
(Anderson, 2002).

2. Description of the problem. The process of planning communication activities
of higher education organizations requires constant improvement and advancement,
until certain quality standards are reached. Quality standards are considered to be
reached when target groups are defined and precisely profiled, when there is a well
defined plan of business communication activities within the organization, and when
the consistency of implementation and communication programme control is pro-
vided. When planning communication activities of higher education organizations,
there are various tools of marketing and corporate communication at one's disposal:
advertising, sales improvement, personal communication and communication
through the Internet, as well as public relations.

Considering the nature of the activities of higher education organizations, the
specifics of the services they provide and the relationship they establish with the envi-
ronment, it can be concluded that the concept of integrated business communication
is the most suitable for the organization of communication activities, with equal
development of marketing and corporate communication tools (Kostic-Stankovic,
2011).

In general, bearing in mind the specifics of the offer of higher education institu-
tions, the environment in which its business process develops, as well as the manner
in which the functions of marketing and public relations at universities are common-
ly organized, the process of communication can be achieved within the following
phases (Kostic et al., 2004):

1. Analysis of the university and its environment;

2. Identification of the target public;

3. Research and determination of the existing image and reputation;

4. Setting communication goals;

5. Formulation of a communication strategy;

6. Setting communication activities and tasks;

7. Evaluation and monitoring of the accomplished results, and evaluation of
their effects.

Considering the topic of this research, phases 5 and 6 will be considered in more
detail.

For the purpose of achieving the goals of the Faculty of Organizational Sciences,
University of Belgrade, bearing in mind the information gathered in the analysis of
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the University, the analysis of the environment, the identification of target groups and
determination of the university's image with the public, it is possible to define the fol-
lowing strategies:

- Informing the public about the study programmes and extracurricular pro-
grammes, as well as the development of a positive image, will be established through
corporate identity development, promotional material, special events organization,
establishment and maintenance of good relationships with the media, as well as mul-
timedia promotions.

- Development of a sense of belonging to the faculty in employees and students
will also be established through the above mentioned activities, with intensive work on
the improvement of formal and informal internal communication, as well as organi-
zation of various events which would positively influence interpersonal relations and
satisfaction at the workplace.

Considering the fact that the budget for promotion is limited, in the case of state
faculties, it is necessary to develop communication activities with a precisely defined
target auditorium. With regard to this, the possibility of mass communication was not
an option, in the promotion strategy of the Faculty of Organizational Sciences; there-
fore, the strategy of personal communication was applied. In this case, it was neces-
sary to determine a database. When setting up a specific model in this paper, the most
numerous potential users — high school students — were observed as the priority tar-
get group. High school students are becoming the target market for a greater number
of faculties, both private and public.

It was necessary to identify an appropriate tactic for the implementation of a
communication strategy of the Faculty of Organizational Sciences, University of
Belgrade. In this case, the tactic is a list of activities, or tasks, which must be execut-
ed; and the persons in charge of executing these tasks, as well as the deadlines.
Therefore, a tactical plan of activities should include answers to the questions: who;
when; what; where; how and why.

The activities that needed to be conducted within the implementation of the
communication strategy, within one academic year, are grouped as follows: develop-
ment of corporate identity; organization of special events; design, publishing and
distribution of informative and promotional material; internal communication;
media relations and the promotion of the Faculty and its services. In addition, dif-
ferent approaches to particular activities have been established, depending on the
development of the strategy for specific target groups of the public:

- Undifferentiated strategy — development of corporate identity.

- Differentiated strategy — communication adapted for various target groups of
the public (students, seminar attendants, associates from business organizations),
which, among other, includes the use of various informative and promotional mate-
rial.

- Focus strategy — intensifying communication and promotional activities dur-
ing the period when high school students are choosing a university (presentations in
schools, Internet presentation, posters etc).

This paper pays special attention to one of the activities applied within the
focus strategy: promotion in the form of a presentation of study programmes and
extracurricular programmes of the Faculty of Organizational Sciences to high
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school students in Serbia. At the operational level, this activity is performed by a
designated group of university/faculty representatives (further — promoters), con-
sisting of its employees. They should visit schools they attended, or those schools
that are related to their profession or geographical origin. When doing so, attention
is paid to making sure that they are equally loaded, considering the fact that, dur-
ing the period of promotions, they have everyday work at the university/faculty as
well.

The presumptions of the problem addressed in this paper are as follows:

1. A group of schools is observed, and a promotion must be held in each of
them.

2. The group of promoters going to the selected group of schools is observed.

3. Each school receives the time of promotion.

4. Each promoter receives a group of schools where she/he can hold a promo-
tion.

5. The time of each promoter should be in approximately equal intervals.

6. If it is not possible to fully comply with the listed presumptions, it is necessary
to make a schedule of promoters which varies as least as possible.

3. Formulation of the model for participant allocation in a promotion. Prior to the
mathematical model, the notations will firstly be presented, as well as the relations
that define the previously mentioned assumptions. Let k& be the number of the pro-
moters participating in the promotion, and » the number of schools where the pro-
motions are held. Each promoter is assigned a school where she/he can participate in
the promotion, defined by parameter ¢, i=1,....,k,s=1,...,n:

_ |1 ifthe promotericango to the school j
® 10 otherwise

By introducing variable:
_ |1 ifthe promoterishould go to the school
® 10 otherwise

it is possible to define the two following conditions:

K
Y agxis=15=1..,n (1)
i
K
Y xis=1s=1...,n ()

i=1

Equation (1) models the condition where in each school the promotion is held
only on the days when it was possible, and equation (2) provides a promotion held in
each school once.

Let bs, 5=1,...,n be the parameter, which denotes the time (date) when the pro-
motion is to be held in school s. The basic problem that needs to be solved is the set-
ting of different times for each of the promoters. When doing so, attention needs to
be paid to making sure that the load on the promoters is distributed equally, which is
expressed by the condition that the interval between two rounds must be at least 5
days.
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In accordance with the previously introduced notation, let y;, be the time (date)
when promoter i will go to a school, s,i=1,...,k,s=1,...,n. This variable is not inde-
pendent, and its value depends directly on the value of the variable x;. The relation
that connects these two variables is:

Vis —bs - X;s =0,i=1...,k,s=1,...,n 3)

Now, the condition that the time interval between two rounds of each promoter
is at least 5 days can be expressed as follows:

|Vis =Yigri =1-..k,5,=1,...,n,s#q “)

Condition (4) is nonlinear. The formula/equation with an absolute value can be
linearized in several ways. Here, this will be done by introducing an additional bina-
ry variable S,Sq,i =1...,k,5,g=1,...,n,s #q:

qu_ O |f'mSy’s'y’qS'5

where m is a large number, at least n- 7. Now the non-linear condition (4) can be
replaced with the following equivalent linear conditions:

y,-s-y,q—m8,3q+5(1—8,-sq)£0 i=1...,ksqg=1..,ns#q

Yis ~Yig =985 +M(1=08,54)20 i=1....k,;5,g=1,...,n,s#q

(&)

Input data, i.e. parameter o, can be such that it is not possible to make a time
interval of 5 days for each promoter. Condition (4) will not be satisfied then. However,
based on presumption 6, this condition can be receded. This is why deviation vari-
ables d,-sq, i=1,...,k,5,g=1,...,n, s#q are added, and their value will in fact show in
which case and how much the set demand has varied. These deviation variables are
also the reason why the mathematical model was formed as the model of goal pro-
gramming.

Based on the previously introduced parameters, goals and conditions (1-5), the
following mathematical model of mixed integer programming is proposed:

. kK n n B kK n n N
mmz:zz ZdzqurZZ zd/’sq
i=1s=1q=1,g#s i=1s=1g=1,9#s
s.t.

Yis =Yig —MBjsq +5(1-8,55) —disg <0 i=1...,k,5,g=1...,n,s%q

Yis “Yig =98jsq +M(1=0;55)+—disq 20 i=1...,k;5,g=1,....,n,s#q
Kk
Y agxis=1s=1...,n
i=1

k
Y xis=1s5=1..,n
=1
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Yis20,i=1...,ks=1...,n
X €{0,1},i=1,....,k,s=1,...,n

disq€{01,i=1,....k,s=1,...,n,s#q
disgr disq 20,i=1,....k,s=1,...,n,5 % q

The dimensions of the model depend on the number of schools and the number
of promoters.

The mathematical model has k - n? binary and k-n-(2n—1) real variables.

4. Numerical results. The formulated model was tested using the GNU linear
programming toolkit/GNU math programming language (GLPK/GMPL), an open-
source program for solving problems of linear and mixed integer programming. The
solution to the described problem of allocating 6 promoters to 16 schools will follow.

Table 1 shows the time when the promotion is scheduled at the schools. This
time is the ordinal number of the date, during the period designated for all the pro-
motions. Table 2 shows the parameter , i.e. the relationship between the promoters
and the schools.

Table 1. Times of promotions in schools
School |S1 |S2 |S3 |S4 [S5 |S6 |S7 |S8 |S9 |S10 | S11 | S12 |S13 | S14 | S15 | S16
Time |5 12 |2 9 15 |7 |4 10 |3 |8 20 |17 |21 1 23 119

Table 2. Connection of promoters to schools
S1[S2 |S3 [S4 S5 [S6 |S7 |S8 |S9 [S10 |S11 [S12 |[S13 |S14 | S15 |S16

[EN UG NG ) [N PN

0
1
1
0
1
1

_= = OO

Ol = OO =

JHG PRI G U (I P

_— O = (= (O

Ol = [ O ==

1
0
0
1
1
1

>

Iy
i e [l
Ol = = =D
i =l e e
(=1 e =l
_ O = (O =
_ O O ===
O[O = ==
i i=li=R N

Considering that the mathematical model, which was formulated for the given
input data, is of large dimensions, it was not possible to obtain an optimal solution
within an acceptable time. This is why the time of the execution has been limited to
3600 seconds, after which the solution shown in Table 3 was obtained.

Table 3. Optimal schedule of promoters

SAS [P Y[SL[DH[ I AV S| SI2] SI6| SIL| SI3] SO
Al 1 1
A2 1 1 1
A3 1 1 1
A 1 1
Ab 1 1 1
Ab 1 1 1
Tme| 17 2[374[5 /7] 8[9/0[2H[I/ B A3

Based on the obtained results, it is evident that the condition of distribution was
met for all the promoters. The columns are sorted based on the last row of the table,
which represents the time of the promotions, so that the condition of distribution
could be more easily noted.

5. Conclusion. For conducting communication activities of the Faculty of
Organizational Sciences, University of Belgrade, the following basic goals have been
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defined: introduction of the Faculty to public (study programme, extracurricular
activities programme, the existence of human and material resources for the realiza-
tion of curricular and extracurricular activities) and the development of a positive
image and reputation. Business communication goals formulated in such a manner
and related to the target groups of the University and the faculty are further defined:
improvement of relations with internal and external target public groups; improve-
ment of the qualitative structure of students who are enrolled; creation of an idea of
social responsibility of the faculty; introduction of the principle of positive business
communication between the employees; a more formal correspondence with external
target groups; formation of a positive culture and atmosphere at the faculty; forma-
tion of the feeling of belonging to the faculty, in both its employees and its students.

In order to achieve the defined goals, communication strategies have been iden-
tified. As a strategy for achieving a number of goals, the strategy for promotion of the
Faculty of Organizational Sciences in Belgrade has been defined. In this case high
school students were identified as the most numerous and strategically important tar-
get group, or potential students. While setting and identifying the specific activities
within the promotion strategy, a clear need to plan the profile of the participants
emerged, i.e. the promoters as well as the optimization problem of allocating the par-
ticipants (promoters), depending on the need for a promotion at specific high
schools. In order to solve this problem, a mathematical model of goal programming
has been developed, and its application on the problem of scopes similar to real ones
has been illustrated. The model can be further expanded by giving schools the oppor-
tunity to choose a period more suitable for promotion. Significant improvements
could be made by including an analysis of the data on expected and/or wanted effects
of the promotion, expressed through the number of expected students, as well as the
data regarding the expenses of the promotion.

6. References:

Anderson, 1. (2002). Combinatory of finite sets. New York: Dover Publications Inc., Mineola.

Azaiez, M. N. (2005). A 0-1 goal programming model for nurse scheduling, Computers&Operations
Research, 32, 491-507.

Badri, M. A., Davis, D. L., Davis, D. F., Hollingsworth, J. (1998). A multi-objective course schedul-
ing model: combining faculty preferences for courses and times" Computers and Operations Research,
25/4, 303-316.

Kalpic, D., Baranovic, M., Mornar, V. (1995). Case Study Based on a Multi-Period Multi-Criteria
Production Planning Model, European Journal of Operational Research, 87, 658-669.

Kostic-Stankovic, M., Filipovic, V., Viastelica, T. (2011). Planning of Public Relations in Higher
Education Organizations, Business economic, V/5, 112-125. (in Serbian)

Kostic-Stankovic, M. (2011). Integrated Business Communications, Belgrade: Faculty of
Organizational Sciences (in Serbian)

Kostic-Stankovic, M., Makajic-Nikolic, D., Slijepcevic, M. (2011). Planning of Social Corporate
Responsibility Campaign, Management, 59, 15-27.

Kwak, N. K., Lee, C. A. (1997). Linear Goal Programming Model for Human Resource Allocation
in a Health-Care Organization, Journal of Medical Systems, 21/3, 129-140.

Mathirajan, M., Ramanathan, R. (2007). A (0-1) goal programming model for scheduling the tour
of a marketing executive, European Journal of Operational Research, 179, 554-566.

Mirrazavi, S. K., Mardle, S. J., Tamiz, M. (2003). A Two-Phase Multiple Objective Approach to
University Timetabling Utilising Optimisation and Evolutionary solution methodologies, The Journal of
the Operational Research Society, 54/11, 1155-1166.

Petrovic, N., Isljamovic, S., Jeremic, V., Drakulic, M. (2011). Towards framework for higher environ-
mental education. Management, 16 (60), 11-17.

AKTYAJIbHI NNPOBJIEMW EKOHOMIKU, Ne1 (139), 2013



HOBUHU CBITOBOI HAYKU 385

Rusu, C. (2011). University leader and quality in higher education. Management, 16(58), 75-79.
Urban, T. L., Russell, R. A. (2003). Scheduling sports competitions on multiple venues, European
Journal of Operational Research, 148, 302-311.

Crarts Hagiiuuia no pegaxii 24.05.2012.

ACTUAL PROBLEMS OF ECONOMICS, #1(139), 2013



