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Abstract: One of the main objectives of this study is to develop a qualitative model that will serve the
decision makers' CFOs (chief financial officers), where, as a rule, it is decided without deeper
processing of information many factors that affect each other significantly. Lack of appropriate
statistical information in connection with turbulently changing environments suggests that further
research is needed to extend existing IPO models based on statistical analyzes. The paper is using basic
qualitative research of trends. A qualitative trend model can be developed under conditions when the
relevant quantitative model must be heavily simplified. The key information input into IPO is expert
knowledge. The solution of a trend model M(X) is a set S of scenarios where X is the set of n variables
quantified by the trends. All possible transitions among the scenarios S are generated. An oriented
transitional graph G has as nodes the set of scenarios S and as arcs the transitions T. An oriented G path
describes any possible future and past time behaviour of the IPO system under study. The case study
presents a model based on integration of equationless relations using 8 variables e.g. Market condition,
Recognisability or Liquidity risk. There are 17 scenarios S and 41 transitions T among them. All pairs
of relationships are based on trends, either increasing, constant, or decreasing. The key input of the
correct IPO timing analysis is based on the knowledge of experts traced from qualitative heuristics. The
transition graph is a qualitative interpretation of all possible quantitative time series of all variables used
in our IPO timetable and should be used as an effective tool to support CFO decisions.
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Introduction

In this study, is intend to offer a different point of view on decision making within the Initial
public offering. Where there is no adequate statistical data or shortness of implying any
mathematical function for sharp variables on IPO timing, is in this paper given solution by
developing a qualitative model supporting chief financial officers (CFOs) when considering
going public under conditions of emerging and underdeveloped capital markets. Recent
academic theories as well as empirical research documented a wide range of factors that affect
decision making on IPO timing in well-developed capital markets, Meluzin, Zinecker (2014),
Meluzin et al. (2016).

Forecasting and Decision-making related to IPO are often based on models of unique systems.

It means that conventional statistical methods, which are, directly or indirectly, related to the
basic law of large numbers, are difficult or impossible to apply, see e.g. Sen, Singer, (1994).
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IPO experts do not use systematically mathematical/numerical models as the basic framework
for their reasoning. Experts rely usually on knowledge represented by common-sense
logic/reasoning.

1 Information Shortages

Deep knowledge items are such items which reflect generally accepted elements of the relevant
theories, e.g. the law of gravity is a well-known example of a deep item. Unfortunately there
are no IPO deep knowledge items.

A shallow knowledge item is a heuristic. It has many exceptions; see e.g. Lipmann, Bogen
(1923). However, just recently developed computer programs can solve complex tasks
including IPO problems, see e.g. Bredeweg, Salles (2009).

It means that knowledge items of different levels of subjectivity must be taken into
consideration to develop the best possible model of a unique task under study. Therefore, many
bankruptcy observations are required. However, they are not available. This is the reason why
information non-intensive formal tools are used more and more frequently, see e.g. fuzzy and /
or rough sets Docekalova, Kocmanova, (2016); Meluzin et al., (2016); Bockova et al., (2012)
Common sense formalization has attracted attention long time ago; see e.g. Lipmann, Bogen,
(1923), Bredeweg, Salles, (2009). Common sense algorithms based just on four values -
positive, zero, negative, anything — are studied in this paper.

Many IPO related knowledge items are available just as verbal descriptions based on trends:
plus/increasing; zero/constant; negative/decreasing. For example:

If the net capital inflow is increasing, the trade surplus is also rising. (1)

All pairwise relations X and Y given in Fig. 1 are trend relations. It means that nothing is
quantitatively known.

Six examples of quantifier-less pairwise trend relations are given in Fig. 1.
Figure 1: Examples of trend pair-wise relations
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For example, the relation 22 indicates that:

. The relation Y = f(X) is increasing
. There is a linear relationship between Y and X 2
. If X =0then Y is positive.

The heuristic (1) is represented by the shape No. 21, see Figure 1.
Moreover the following two types of pairwise proportionalities / relations between variables X
and Y are considered in this paper:

Support X Y

Reduce X Y 3
Support An increase in (X) has a supporting effect on (Y)
Reduce An increase in (X) has a reducing effect on ().

The relations (3) are based just on the first derivatives dY/dX. The relations given Fig. 1 require
trend quantification of the second derivative d2Y/dX?. It means that the relations (3) are the
most vague trend relations.

2  Trend Models

There are many different interpretations of trend concepts, see e.g. Stekler, Symington, (2016),
Kamstr, Kennedy, (1998), Kim, Han, (2003). The trend concepts as it is used in this paper is
based on four values: Positive +, Zero 0, Negative — and any value represent by * (which is
hardly used), see e.g. Bredeweg, (2009), Vicha, Dohnal, (2008):

Positive Zero  Negative Any Value
+ 0 - * ()

An equationless trend model M is a set of w pair-wise relations

M = Ps (Xi, Xj)
s=1,2,...... w (5)

Examples / shapes of the relations P (5) are given in Fig. 1.

An algorithm, which can be used to solve the model (5), is based on pruning of a specially
generated tree of combinations. It is not the goal of this paper to describe such algorithm, as it
is a purely mathematical combinatorial task, see e.g. Vicha, Dohnal, (2008).

The model (5) is solved and the set of n dimensional scenarios is obtained S(n, m). There are m
scenarios:

S(n, m) = (X1, DX1, DDX1), (X2, DX2, DDX2),..., (Xn, DXn, DDXn);,
j=1L2,...,m (6)

where, DX is the first and DDX is the second time trend derivatives. For example, the following
three dimensional scenario, n = 3 (6)
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X1 X2 X3
(+++) (+-0) (+--) )

indicates that Xy is increasing more and more rapidly, X2 decreases linearly, X3 is decreasing
more and more rapidly. All variables are positive — see the first symbol of all three triplets (7).

It is possible to take into consideration higher trend derivative, e.g. the third one DDDX.
However, studied tasks are ill known and the third trend derivatives DDDX are not available.

Another simplification is that the second derivatives are ignored if the studied information items
are so poorly known that the second derivatives DDX cannot be evaluated. If the second
derivatives are ignored or unknown then the model (5) cannot be described by the shapes given
in Fig. 1.

Trend proportionalities are therefore introduced, see (3). DTP is a direct trend proportionality
and ITP is an indirect trend proportionality:

DTP If X is increasing then Y is increasing
If X is decreasing then Y is decreasing DX =DY
(8)
ITP If Xisincreasing then Y is decreasing
If X is decreasing then Y is increasing DX =-DY

DTP represents the following three shapes, see Fig. 1: 21, 22, and 23. ITP represents 24, 25,
and 26.

3 Transitional Graphs
The set of scenarios S (6) is not the only result of a trend modelling. It is possible to generate
transitions among the set of scenarios.

Figure 2: A trend description of a quantitative oscillation
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74



2019 Volume XI1X(1): 71-83
Acta academica karviniensia DOI: 10.25142/aak.2019.006

The triplets given in Figure 2 describe a broad spectrum of different oscillations, e.g. dumped
oscillation or irregular oscillations with randomly or deterministically changing frequencies and
/ or amplitudes.

A complete set of all possible one-dimensional transitions is given in the following table:

Table 1: A list of some one-dimensional transitions

From To Or Or Or Or Or Or
1 +++ | ++0
2 ++0 | > +++ [+ +-
3 +4+- | ++0 [+0- [+00
4 +0+ | +++
5 +00 | > +++ [ +--
6 +0- |> +--
7 +-+ | > +-0 |[+0+ |+00 |0-+ [00+ |00O0 |0-0
8 +-0 |> +-+ [+-- |0-0
9 +-- | > +-0 [0-- |0-0
Source: own

For example, the third line of Tab. 1 indicates that it is possible to transfer the triplet (+ + -)
into the triplet (+ 0 —). This transition is not the only possible. There are two more possible
transitions. Fig. 3 gives a trend description of an oscillation using the one dimensional triplets.

Any quantitative one-dimensional oscillation, see e.g. Fig. 1 and Fig. 2, can be represented by
a simple oriented graph, see Fig. 3. There are 8 one-dimensional scenarios, m = 8, n=1(6). Any
forecasting related to the oscillation Fig. 1 is trivial. For example the scenario (+ + -) is
transferred into the scenario (+ 0 - ), see Fig. 3.

Figure 3: Transitional one dimensional graph of an oscillation, see Tab. 1
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Source: own

An example of a more complex transitional graph is given in Fig. 4. There are 5 scenarios, m =
5 (6). The transitional graph in Fig. 4 is an example of an unsteady state behaviour of a more
complex model (5).

If a forecaster accepts the model (5), then the corresponding transitional graph represents all
possible trend forecasts and all possible trend histories to choose from; no feasible forecast can
be overlooked / ignored. It means that the transitional graph is a generator of trend-based
forecasts.
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Figure 4: Transitional graph based on the set of 5 scenarios

Source: own

Let us suppose that the scenario No. 4 is under study as a current forecasting root. The
following paths are two-steps forecasts:

S4 —S3—Ss
S4 —S2—S3 9)

No other two steps behaviours / forecasts are possible.

The complete description of all past two steps histories is given in (10), if the current root is
again the scenario No. 4, see Fig. 4.

S1 —S2 —S4 (10)

4  Case Study
The expert on decision making within IPO was contacted and after thoroughly interviewed the
list of case study variables was generated for the hypothesis:

Ho: Hardly quantifiable variables have a major influence on the process of

entering the capital markets. (11)
Market condition MCD

Competition COM

Political situation POL

Firm size FRS

Recognisability REC (12)
The Firm location  FRL

Issue size ISS

Liquidity risk LQR

4.1 Description of the variables

Market condition MCD

According to Businessdictionary is variable Market condition defined by characteristic of a new
product, acquisition, new direction of the company or the venture capital that will be introduced,
such as number of the competitors, level or intensity of competitiveness, and the market's
growth rate. For the purpose of this study is the market condition crucial for further evaluation
and implementation of the qualitative trends for decision making.
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Competition COM

Due to influence of the increasing competitiveness during the IPO through the different part of
the economic cycle IPO spreads have declined significantly over time as the firms going public
more recently are riskier, underwriting efforts have increased and recent IPOs are much larger
than IPOs in the past. Controlling for time trends, larger IPOs have lower average spreads
Mukesh, et al., (2008). The market for underwriting IPOs seems to be competitive with entry
of new firms during the hot markets (Mukesh, et al. 2008). IPO incites significant contagion
effect and competition effect in the market. This conclusion has been empirically supported by
the exiting data Liang, (2012).

Political situation POL

It is not possible to analyse the IPO only through the micro environment by taking into account
only market factors, it is necessary to look on the researched problem from ‘“above” and
implement the macro variable represent by political situation Radu, (2015). Every economic
system must be integrated and harmonized with the country's continued development, a trend
that reflects technological change and innovation, as well as political conflicts that lead to
representing and changing interests and institutions. Therefore, it is important to include
political factors to analyse the economic process Boyer, (2011) and to analyse to what extent
and in what way the regime type of state administration affects its economic performance.
Therefore, a vague variable such as the Political situation that enters the model and influences
the relationship between the other variables is very important.

Firm size FRS

As was proven the Firm size has influence on oversubscription of initial public offerings (IPOs).
The presence of firm size in influencing oversubscription further enables to test the information
asymmetry argued by Beatty and Ritter (1986). The finding of the study by Tajuddin et al.
shows that firm size has a significant and negative influence on oversubscription. The result
indicates that large firm which have a proven records of accomplishment would have lower
information asymmetry and do not need to under-price their IPOs to attract investors and
decrease the probability of oversubscription.

Recognisability REC

This variable serves best for the successful entering into capital markets as the one of the first
variables that is visible for the potential investors. For the good example can serve the case of
initial public offering of the Facebook.

The Firm location FRL

The firm geographic location matters in IPOs because investors have a strong preference for
newly issued local stocks and provide abnormal demand in local offerings. The study by
Baschieri et at., (2016) provide consistent evidence that the isolated private firms have higher
probability to go public, larger IPO under-pricing cross-sectional average and volatility, and
less pronounced long-run under-performance. Similar but opposite evidence holds for the local
concentration of the investor wealth

Issue size ISS

The issue size of a bond offering is the number of bonds issued multiplied by the face value.
The issue size reflects both the borrowing needs of the entity issuing the bonds, as well as the
market’s demand for the bond at a yield that’s acceptable to the issuer.
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Liquidity risk LOR

Liquid assets trade with small direct transaction costs such as commissions and bid-ask spreads,
with a minimal time delay in execution, and with little or no price impact of the trade. Consistent
with the notion that market liquidity affects individual stock prices, there is evidence that
publicly listed firms trade at a premium over private companies, and that individual bid-ask
spreads affect expected stock returns.

5 Trend analysis
The very nature of the variables (12) indicates that they are difficult to quantify, see e.g.
Recognisability.

Let us suppose that there is a team of experts (managers for IPO)
From the obtained interview variables, the team developed the following model:

21 MCD COM see (8), see Figure 1

DTP MCD POL

ITP COM FRS

21 COM LQR

25 COM ISS (13)
DTP POL FRL

DTP FRS ISS

ITP REC LQR

OO OIS WN B

There are 17 scenarios; m = 17

# MCD COM POL FRS REC FRL ISS LQR
oC oC oC UN UN UN UN OC

1 +++ A+ - +-- +++  +-- +++
2 ++0 +++  ++0 +-- +-- ++0  +-- +++
3 ++- +++  ++- +-- +-- ++- +-- +++
4 ++- ++0 ++- +-0 +-- ++- +-0 +++
5 ++- ++- ++- +-+ +-+ ++- +-+ ++-
6 ++- ++- ++- +-+ +-0 ++- +-+ ++0
7 ++- ++- ++- +-+ +-- ++- +-+ +++
8 +0+ +0+ +0+ +0- +0- +0+  +0- +0+ (14)
9 +00 +00 +00 +00 +00 +00 +00 +00
10 +0- +0- +0- +0+ +0+ +0- +0+ +0-
11 +-+ +-+ +-+ ++- ++- +-+ ++- +-+
12 +-0 +-+ +-0 ++- ++- +-0 ++- +-+
13 +-- +-+ +-- ++- ++- +-- ++- +-+
14 +-- +-0 +-- ++0 ++- +-- ++0 +-+
15 +-- +-- +-- +++ A+ - +++  +--
16 +-- +-- +-- +++  ++0  +-- +++ +-0
17 +-- +-- +-- +++ 4+ +-- +++  +-+

There are 41 possible transitions among 17 scenarios (14). The transitional graph is very
complex, see Fig. 5.
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Figure 5: Transitional graph based on the set of 17 scenarios (14)

Source: own

The set of scenarios is the complete set of all possible scenarios, which satisfy the relations
given in the model (13). For example, the scenario No. 8 has the entire first and the second
derivatives zeros. It is therefore the qualitative steady state.

The set of scenarios (14) can be used to answer qualitative questions, for example:
Is it possible to? :

Increase REC i.e. D(REC) = + AND

Increase ISS i.e D(ISS) = + AND

Decrease COM i.e D(COM) = - AND (15)
Decrease LOR i.e D(LQR) = -

If the studied query (15) is confronted with the set of scenarios (14) then it is clear that there
are few scenarios that could be the target ones. It means that the answer to the query (15) is
YES.

The variables (12) are into two subsets of variables UN, OU:

UN (Under control of a decision maker):  FRS, REC, FRL, ISS (16)
OC (Outside control): MCD, COM, POL, LOQR
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This variable splitting (16) represents a point of view and is done on an ad hoc basis. It means
that different decision makers can choose different UN and OC sub sets.

Let us suppose that the current situation / scenario under study corresponds to the scenario No.
3 (14). Let the current situation is the worst possible. The target variables ISS and LQR are at
the worst position.

The worst trend description of entering capital markets are:

LQR Increase more and more rapidly DSAT=+ DDSAT =+
ISS  Decreasing more and more rapidly DSOL=- DDSOL=- (17)

The target scenario Starget IS the scenario No. 15; see (14) which represents the best possible
IPO variant / scenario.

The target scenario 15 can be reached from the following scenarios in one-step; see e.g. Fig. 6:

Figure 6: A reachable sub graph of the complete transitional graph, see Fig. 5

Source: own

The shortest path is the path leading from the worst scenario Sz to the target scenario Sis; see
e.g. Fig. 6:

33 —Ss —>Se —>Ss —>Sg —>S15

(18)
The sequence of scenarios is, see (18):

# MCD COM POL FRS REC FRL ISS LQR

ocC oC ocC UN UN UN UN oC
3 ++- +++ 4+ +-- +-- ++- +-- +++
4 ++- ++0  ++- +-0 +-- ++- +-0 +++
5 ++- ++- ++- +-+ +-+ ++- +-+ ++- (129)
6 ++- ++- ++- +-+ +-0 ++- +-+ ++0
9 +00 +00 +00 +00 +00 +00 +00  +00
15 +-- +-- +-- +++ A+ - +++ 4

The scenario No. 3 represents the worst possible situation for entering the capital markets. The
scenario No. 15 is the best variant according to a IPO managers. The path (19) leads from the
very problematic situation to the optimal one.
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The decision maker will therefore decide on what is able to influence in the scenario if he
identifies the state of process in initiative Scenario No. 15. The decision maker will evaluate
whether or not he is able to change the transformation with his own power or the use of other
methods if the variable that prevents the process from achieving the goal of successful IPO is
beyond its control. If the variable is out of control of the decision maker, it is important to
evaluate with which help he will be able to get through such a barrier in the process. If the
scenario is clearly defined in what state the variable should be, the procedure is appropriately
chosen. For example if it is necessary to increase the Recognisability it is obvious to use the
help of outside marketing company to increase public awareness of this company. Of course,
if, the POL (Political Situation) variable is a major variable that will obstruct successful
completion, it will be very difficult to change this variable.

A decision maker has no free choice to change the variables (13). Some variables are not under
his/her control (16). Therefore, there are variables selected by OC as out of control. It means
that any forecast is partially based on available descriptions of OC variables.

Conclusion

At present, most of the techniques used for various analyses of entering on capital markets
problems are of analytical and/or statistical natures. As a matter of fact these precise
mathematical tools do not always contribute as much as is expected towards a full
understanding of such tasks. With help of the trend modelling and the result from the case study
is obvious that research question used in hypothesis (11) is valid. The hard-quantifiable
variables have a major influence on successful IPO and it is necessary to count with them on
the initialization of IPO. The are several other methods that can be used as alternative for the
decision making within the vague variables such as fuzzy logic or using decision making trees
with water probability or reconciliation Polacek, (2018).

A decision maker requires transparent and easy to understand explanations why and how
different algorithms generate some forecasts. If formal tools are mathematically too demanding
then it is very difficult to introduce them into the broad forecasting community. The trend
transitional graphs can be explained using just elementary concepts of derivatives.

There are two main advantages of the trend based forecasting:

e It is possible to develop multidimensional models based on verbal knowledge items,
e.g. heuristics. The set of trend scenarios is a superset of all meaningful scenarios, i.e.
forecasts.

e No reasonable forecast can be missed if the analysis is based on a good trend model.

The main advantage of a qualitative IPO trend analysis is that no numerical values of constants
and parameters are needed and the set of qualitative solutions is a superset of all meaningful
scenarios, i.e. forecasts. No reasonable forecast can be missed if the analysis is based on a good
qualitative model.

A decision maker requires transparent and easy to understand explanations why different
algorithms generate some forecast. If formal tools are mathematically too demanding then it is
very difficult to introduce them into the IPO community. Qualitative models are difficult to
solve but easy to interpret.
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There are several unsolved problems of qualitative modelling and therefore results of qualitative
approximations of some qualitative models can be problematic. If there is no scenario, m =0
(6), then the studied model itself is not consistent. If there is no scenario then it is a reliable
indication that a mistake was made in process of model developing meaning the variables are
at some point in contradiction.

It is very probable that developments of relevant formal tools of artificial intelligence will have
important consequences. Naive physics and consequently algorithms based on common sense
reasoning will be used in IPO models and related tasks more and more extensively.

In conclusion, the choice of variables for the behaviour of the model is a purely subjective
opinion of the authors with the help of experts in the field.
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