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Abstract. The relevance of market cycles is known in the financial markets and in the 
context of real estate valuations it manifests itself in the estimate of the “exit value” of 
the Discounted Cash Flow Analysis. The hypothesis that the market cycle has a behav-
iour very similar to what happened in the past introduces some risks and uncertainty 
in the estimated value. To allow a more extensive use of cyclical capitalization in for-
mulating value judgments, this paper proposes two methodological adaptations to the 
original model: the first, based on the presence of a regular market trend; the second 
based on the hypothesis of irregular market cycles and therefore more representative of 
the dynamics to which a specific real estate segment is exposed. In the perspective of a 
more extensive availability of information, data and extra-data, other application areas 
are also identified on which further investigations need to be developed. 

Keywords: Cyclical capitalization, Dividend Discount Model, g-factor, Real estate valu-
ation, DCFA.
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1. INTRODUCTION1

Gordon e Shapiro (1956) developed the well-known model Dividend 
Discount (DD) to estimate the present value of a firm distributing growing 
dividends at a percentage g, defined growth factor. The term growth factor 
or g-factor can be considered imprecise because it may be either positive or 
negative (Smith et al., 1998). In general term the model is the following:

 (1)

where
VDD = firm value

1 This paper is based on the presentation provided by one of the authors during an event in honor 
of prof. Marco Simonotti in Catania his hometown organized by Geo.Val. It is the first article on 
an Italian review dedicated to this brand new income approach models. The work was carried out 
in close cooperation between the two authors. The merit of the publication must be equally divi-
ded among them.

http://www.fupress.com/substantia
http://www.fupress.com/substantia
http://www.fupress.com/substantia
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D = Dividend distributed 
Y = Discount rate
g = growth or degrowth factor 

The model was developed for the valuation of firm 
able to distribute dividend, subsequently the model was 
applied to property valuations. Since the 50s of the last 
century, the growth of the inflation rate and the growth 
of the price and rent in real terms determined the appli-
cation of these models to the property market (French, 
2019). Traditionally in real estate market is used the 
ratio between rent and overall capitalization rate or yield 
rate based on market comparables as in the Equation 2 
below (where NOI is Net Operating Income):

 (2)

Such method is normally applied in the valuation 
of market value whilst the Dividend Discount Model 
(DDM) is applied for the valuation of investment value 
and the determination of scrap value in the Discounted 
Cash Flow Analysis (DCFA).

In the application of the DDM to income produc-
ing properties the term D in the Equation 1 is replaced 
by Net Rent or Net Operate Income, whilst the g-factor 
is calculated, according to US standards, as the product 
between the sinking fund factor per the future variation 
in term of capital and rent for the remaining life of the 
property.  According to Commonwealth Standards the 
g-factor is calculated subtracting from the expected rate 
of rental growth the expected depreciation calculated in 
different ways (Baum and Crosby, 1998). 

A first method is the extrapolation of the g-factor 
using time series of rental values reflecting both long 
term trends and cyclical variations, a further approach 
is using economic variables that may affect property 
yields like interest rates and finally a combination of 
approaches may be a combination of both approach-
es. The depreciation rate can be calculated in several 
different ways. The former is the so-called empirical 
approach through a comparison between the current 
rental value of a new building with the one to be esti-
mated. An annualized difference become a measure of 
depreciation. Another method is the so-called theoreti-
cal approach (Baum,1991) deducting the land value and 
calculating the depreciation of building cost over the 
building life. In this model the cyclicality of the prop-
erty market is not included in the model but in the 
g-factor determination. In Italian Standard for appraiser 
of Italian Association of Bankers (ABI, 2022) a general 
indication is provided in the “yield and change for-

mulas” method deriving the overall capitalization rate 
as a difference between the discount rate or yield rate 
and a D which can be considered a way to include the 
g-factor as a part of Italian Standards.  In general term 
it can be considered as the variation in term of prop-
erty price and rent of the property along the time. In 
US Standards there are several methodologies to esti-
mate the g-factor. One of the most important is the 
so-called Inwood Premise. In this case the g-factor is 
estimated as a product between the growth rate cal-
culated in the market segment multiplied by a sink-
ing fund factor (Italian “quota di reintegrazione”) at 
the risk-free rate referred to the economic life of the 
property. Early applications of this model (d’Amato, 
2013; d’Amato,2015; d’Amato 2017a; d’Amato, 2017b; 
d’Amato, 2018; d’Amato et al., 2019) referred to the US 
standards in order to test the valuation accuracy com-
pared to the traditional direct capitalization techniques. 
In the early applications the meaning of the Inwood 
Premise was changed. The g-factor become a product 
between the variation in term of rent a price in a spe-
cific market phase instead of being the variation along 
the building life. Therefore, different property market 
phases depict different g-factors and, as a consequence 
the overall cap rate became a dynamic concept instead 
of a static one. 

Therefore, discount rate is the target rate of return, 
whilst the difference between the target rate of return 
and the growth rate will be the capitalization rate or all-
risk yield, which will be calculated also to determine the 
exit value in the DCFA.  

Several papers highlighted limits of the application 
of DDM showing a meaningless valuation accuracy with 
an important difference between the value and price 
(Jacobs and Levy, 1988). In some cases, this difference 
is approximated to 88% and it is 4,21 times compared 
to the results obtained applying the Price Earnings ratio 
(Hickman and Petry, 1990).

Although the problems have been raised in the 
financial applications, critical remarks may be also 
referred to the applications in real estate valuations. 
Imprecise determination of g-factor may have an impact 
on the final result (Gehr, 1992). 

This paper proposes a variation of the original Divi-
dend Discount Model applied to property valuation. In 
particular, a g-factor determination is realized, based 
on the evolution of property market cycle in the specific 
real estate market segment (Roulac, 1996).

After the Global Financial Crisis, the relevance of 
the role of property market cycle in the valuation pro-
cess has been increasing. The role of property market 
cycle has been stressed and an extensive literature review 
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is provided in a seminal work (Born and Pyhrr, 1994). 
In particular, Roulac stressed in a visionary contribu-
tion that “…the concept of market cycles dominates the 
concerns of, and is employed as a rationalization by, real 
estate investment professionals. Perceptions of real estate 
cycles influence market participants’ strategies and trans-
actions decisions…” (Roulac, 1996, p.2). Subsequently, 
the analysis of the trend of the real estate market cycles, 
led to the identification of some valuation models called 
“Cyclical Dividend Discount Models” (d’Amato, 2001), 
which allow evaluate a property whose Net Operate 
Income increases or decreases cyclically.

Recently, has been proposed an initial classification 
of cyclical capitalization models in four different groups 
(d’Amato, 2018). In these groups have been included not 
only the direct capitalization based on the Dividend Dis-
count Model but also a model based on the traditional 
form of direct capitalization. One of the groups is dedi-
cated to the application of cyclical capitalization to lim-
ited in time rent. 

The paper is organized as follows: in the first part is 
provided a brief introduction on property market cycle 
and the first version of cyclical capitalization (d’Amato, 
2001). In the following paragraph after presenting a 
second version of the model (d’Amato, 2003) will be 
exposed the results of several applications of the model. 
Final remarks and future directions of research will be 
offered at the end.

2. PROPERTY VALUATION AND MARKET CYCLE: THE 
FIRST MODEL (2001)

The relevance of property market cycle has been 
stressed even in the Holy Bible (Chapter 41 of Genesis). 
In this chapter is described a Pharaoh’s dream with 
seven fat cows and seven lean cows. Prophet Joseph was 
able to interpret this dream with a cyclical alternate of 
expansive and recessive property market cycles. Kuznets 
pioneer work highlighted property market cycle with an 
amplitude of 15-25 years strongly correlated with immi-
gration, growth of building activity (Kuznets, 1930) 
among the others. Hoyt (1933), analyzing the value of 
the land in Chicago between 1830 and 1933 described 
different cycles relate to population growth, rent level, 
management cost of building and land prices. Bjorklund 
and Pritchett (1984) proposed the vacancy rate between 
price and rent as an appropriate indicator for property 
market cycle.

Peiser (1983), studying the relationship between 
inflation and discount rate, proposed a causal relation-
ship between the decreasing of overall capitalization 

growing expectation on inflation rate. Hekman (1985) 
demonstrated the cyclicality of building sector in an 
analysis of the property market trend in the office mar-
ket of 14 cities in the period between 1979 and 1983. 
Witten (1987) explored the relationship between eco-
nomic cycle and property acquisition, whilst Voith e 
Crone (1988) discovered a strong relationship between 
vacancy in the office market and property market cycle 
in 17 great metropolitan areas in the United States in the 
years 1980-1987  

In a seminal article, Pyhrr, Webb and Born (1990) 
proposed a Discounted Cash Flow model to measure 
the relationship between the economic variables and 
the performance of property. In this paper a relation-
ship between a cyclical variable like inflation rate and 
real estate return has been highlighted. In another suc-
cessive contribution Born and Pyhrr (1994) introduced 
in the valuation model the cycles of demand and sup-
ply of property in a specific market segment, the life 
cycle of the building and the economic cycle of urban 
area. In this paper they included in the model an anal-
ysis on their impact on the valuation procedure, debt 
structure and real estate investment diversification. 
Clapp (1993) showed the correlation among economic 
variables like labor, demand and supply and absorp-
tion and vacancy rate in real estate market segment of 
office, using a case study. Afterwards, Mueller e Laposa 
(1996) explored the rent distribution in different prop-
erty market cycle. Hendershott (1996) observed that the 
value of real estate properties, in the expansive phases of 
the market cycle, tends to be overestimated by investors, 
whilst during the recessive phases, it is underestimated. 
Other analyses (Clayton, 1996) concerned the property 
market cycle of residential properties during the period 
1982-1994 in Vancouver, through a historical series con-
ducted on eight different market segments. DeLisle and 
Grissom highlighted the procyclical nature of the tradi-
tional direct capitalization (DeLisle and Grissom,2011). 
An application of HP Hodrick-Prescott filter to build 
Real Estate Cycle Indicator (RECI) (Witckiewicz, 2002). 
A taxonomy of property market cycle is proposed by 
Phyrr et al. (2003). In their seminal work (Malpezzi 
and Wachter, 2005) presented a model of lagged supply 
response to the price change and speculation may be 
able to generate real estate market cycles. The relevance 
of housing price and transactions as indicators for real 
estate market cycles has been proposed (Festa et al., 
2012). The importance of bubble the economy is indi-
cated in literature (Grover and Grover, 2014) together 
with the delicate role of the bubble in the market seg-
ment of commercial property because of the inelasticity 
of supply.  The use of Markov Chain to provide forecast 
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for portfolio’s future risk across cycle was developed by 
Evans and Mueller (2016). A rigorous analysis on real 
estate research is provided by (Kampf Dern et al., 2018).

As for the formulation of the cyclical capitalization 
model, it should be remembered that in the valuation of 
an investment, the capitalization rate used is determined 
by combining the Fisher Approximation Equation with 
the Gordon formula (Baum and Crosby, 1998). There-
fore, the capitalization rate can be defined as the sum of 
the following components:

r = RFR + RP – g (3)

where:
r = overall cap rate/yield rate
RFR = risk free rate
RP = risk premium rate
g = g-factor

However, real estate tends to lose value over time 
because of physical deterioration and functional obso-
lescences. The determination of the previous capitaliza-
tion rate, therefore, should be reformulated taking into 
account an incremental term that allows to include 
obsolescence and deterioration in the determination of 
all risk yield (Baum, 1988). Therefore:

r = RFR + RP – g + d (4)

where, d is the expected depreciation caused by both 
physical deterioration and functional obsolescence. 
The relationship between the real estate value and 
the microeconomic variables can therefore be defined 
strong. Cyclical capitalization fundamental models pre-
sented focus the attention on the relationship between 
the g-factor and the real estate market cycle, assuming 
the other terms of the relationship are constant. Market 
cycles, in turn, have numerous classifications and among 
the most commonly used is the one that divides the 
cycle into two main phases: “expansion-contraction” and 
“recovery-recession” (Mueller and Laposa, 1994). Assum-
ing that the discount rate is constant and that the cycli-
cal phases of the real estate market have the same dura-
tion, in the first version of the proposed cyclical capitali-
zation, the distinction with the Gordon-Shapiro model 
(1956) can be represented as schematized in Figure 1.

In fact, whilst in the first case more than one 
g-factor is determined, distinguishing a property mar-
ket phase of growth from a phase of contraction both 
in terms of income and capital gain, in the second case, 
it is possible to observe an ever-growing value over the 
time.

A cycle may have two phases, the former of expan-
sion-contraction, with negative g-factors, the latter of 
recovery-recession with positive g-factors, therefore it is 
necessary to distinguish two different g-factors or dif-
ferent capitalitazion rate/yield rate. Opinion of value 
will be equivalent to the sum of the different “intervals” 
elaborated using different g-factors. The sum of different 
slices of value.

Consequently, valuation of the property is character-
ized by a defined market cycle based on the hypothesis 
that future cycle has a behaviour similar to what hap-
pened in the past. Valuer, according to the time of the 
valuation may start predictably with a Recovery-Reces-
sion phase or with an Expansion-Contraction phase hav-
ing a duration equal to t. It depends on the data avail-
able and the characteristics of time series observed by 
the valuer. The time series may refer to a specific inter-
val of time that has been defined “backward holding 
period” of 10-15 years in which it is possible to observe 
the temporal lag of each property market phase and the 
rate of variation in term of property price and prop-
erty rent. The value of the property in each property 
market phase will be calculated through the difference 
between the value of the property at the beginning of 
the Recovery-Recession phase (moment 0), and the val-
ue of the property at the end of the Recovery-Recession 
phase, discounted at time 0. Therefore, each interval will 
be summed up reaching the opinion of value as in the 
Equation 5 below:

 (5)

Figure 1. The relationship between value and time in the DD mod-
el and in the CC model assuming the constant discount rate.
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Using Dividend Discount Model the expression is:

 (6)

The value in the first cycle (composed by one phase 
of recovery recession) will be summed up to the second 
property market phase (expansion-contraction) as in the 
Equation 7 below:

 (7)

Considering a number n of phases and assuming trr 
= tec = n, then, we have:

 (8)

The model assumes that the cycle is substantially 
repeated in an identical and continuous manner. The 
valuer’s forecast shifts from a single capitalization rate 
representative of all future f luctuations, to two or a 
plurality of which represent the cyclicality of the mar-
ket. The assumption that the phases of the cycle have 
the same duration may be considered strong. Normally, 
market cycles may have irregular phases, with an expan-
sion phase that can be shorter than the recession phase, 
or vice versa. Anyway, starting from Equation 8 it is 
possible to write:

 (9)

Therefore:

 (10)

Finally:

 (11)

The second part of the Equation 11 represents an 
infinite geometric progression. When the common ratio 
for an infinite geometric progression is included in the 
following interval -1 <r <1, the progression will tend to 
the following Equation 12:

 (12)

where 

Consequently, it follows that the value of perpetuity 
can be calculated as in the following Equation 13:

 (13)

And finally:

 (14)

In this formulation, the cyclical capitalization mod-
el is based on two different g-factors, but it can also be 
applied with reference to two different capitalization 
rates. From Equation 12 it is easily possible to go back 
to the original model of Gordon-Shapiro (1956) as a par-
ticular case of the cyclical capitalization model. In fact, 
in the presence of the same cap rate or yield rate, it is 
possible to write:

 (15)

And therefore:

 (16)

The application of the model can be carried out by 
determining the g-factors through an econometric anal-
ysis of time series (d’Amato, 2015) or it can be developed 
using the variation ratio on the observed time series 
(d’Amato, 2022). Capitalization rates can be calculated, 
respectively, one on the basis of the comparables avail-
able at the time of the valuation (commonly known as 
“support”) and the other one on the basis of forecasts 
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formulated by of the valuer or a company specialized on 
market analysis. It is clear therefore the role of the valu-
er and the property market cycle in the process of prop-
erty valuation. The first version of the proposed model is 
conditioned by the hypothesis that the cyclical phases of 
the market have the same temporal length.

3. SECOND VERSION OF THE MODEL (2003)

The second version of the cyclical capitalization 
model therefore aims to seek a methodology that inter-
prets market cycles that have variable duration, in rela-
tion to the context of real estate valuations as outlined in 
Figure 2.

This model is also applicable in this condition by 
dividing the market cycle into a series of intervals of 
time having a temporal length equivalent to the shorter 
one between the two phases of “Recovery-Recession” and 
“Expansion-Contraction”. The entire cycle is therefore 
divided on the basis of the duration of the smaller phase, 
as illustrated below:

 (17)

The entire cycle can then be plotted by a num-
ber of g-factors - with n> 2 (otherwise we have the first 
model 2001) - whose temporal length is the duration of 
the shortest cycle phase. Assuming a cycle that can be 
described by four g-factors, we have:

 (18)

Assuming that the cycle occurs with the same regu-
larity over time:

 (19)

where 4t represents the duration of the cycle consisting 
of 4 time intervals of equal length. Similarly, to what 
was previously highlighted, also in the new formulation 
of the model it is possible to observe that the third part 
of the formula represents a geometric progression with 
the following ratio included in the interval -1< r <1.

 (20)

Therefore

 (21)

Then,

 (22)

Finally,

 (23)

There may also be two g-factors for the Expansion-
Contraction phase and a single g-factor for the Recov-
ery-Recession phase, in the event that the latter is the 
shortest phase of the cycle. This kind of forecast allows 
for the definition of a more flexible cyclical capitaliza-
tion model in methodological terms and represents a 
further method of “reading” the market cycle relating to 
the market segment of the property to be appraised. In 
general terms, the two models can be summarized in the 
following Table 1.

Both cyclical capitalization models present some dif-
ferences compared to the traditional direct capitalization 
model with explicit growth, as described in Tab. 2 in 
terms of assumptions and inputs 

Consequently, it is possible to calculate two differ-
ent capitalization rates which also take into account the 
cyclical trend of the market segment to which the US 
refers and the relative real estate value thus determined. 
Using Dividend Discount Model, the capitalization rate 
can be obtained as follows:

Figure 2. Second Version Cyclical Capitalization Models.
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 (24)

Using Cyclical Capitalization it is possible to calcu-
late a “dynamic cap rate”

 (25)

Therefore:

 (26)

Finally,

 (27)

It is clear that the “dynamic” capitalization rate cannot 
simply be defined as a “… constant annual rate”. It takes 
into account the trend and intensity of the market cycle. 
Starting from the second version it is possible to write:

 (28)

Finally,

 (29)

A first application of Cyclical Capitalization (first 
version) was carried out in the British real estate market 
comparing the valuation variation between the values 
obtained with the first version and those obtained either 
with the direct capitalization of the Gordon-Shapiro 
model (1956) or the direct capitalization without explicit 
growth (d’Amato, 2013).

Table 1. Two early version of Cyclical Capitalization.

Cyclical Capitalization First Model (2001)

Regular Cycle no more than two different all risk yield rate 
– cap rate per each phase

Cyclical Capitalization Second Model (2003)

Cycle not regular more than one all risk yield rate – overall 
capitalization rate

Table 2. Comparison between Explicit Growth Model and Cyclical Capitalization.

Dividend Discount Model
Traditional Growth Explicit Model

Cyclical Capitalization Model First Version 
(2001)

Cyclical Capitalization Model Second Version 
(2003)

Premise
There is one g-factor representing the 
combination between the capital and the rent 
growth

The valuer may estimate a g-factor both in 
the recession and in the expansion market 
phase

Property market cycle can be represented by 
more than two overall capitalization rates, all 
risk yields

One only growth factor The valuer knows the temporal length both 
of the single phase and of the cycle.

The valuer knows the temporal length both of 
the single phase and of the cycle.

Inputs
Discount Rate – Target Rate of return - 

Equated Yield
Discount Rate – Target Rate of return - 

Equated Yield
Discount Rate – Target Rate of return - 

Equated Yield
Rent – Net Operate Income Rent – Net Operate Income Rent – Net Operate Income

One  g-factor Two g-factors More than two g-factors
t =oo tRR = tEC t
Y > g Y > gEC Y > gEC
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Subsequently, it was highlighted that the values 
deriving from cyclical capitalization can be character-
ized by a tendential prudence (d’Amato, 2015). This 
peculiarity would suggest the possibility of using cycli-
cal capitalization models in for the valuation of mort-
gage lending value of commercial properties (d’Amato 
et al., 2019). The model can include in the valuation also 
vacancy lag (d’Amato, 2017b).

Furthermore, from 2017, the cyclical capitaliza-
tion seems to be indicated by the International Valu-
ation Standards as a way to calculate the “exit value” 
in the discounted cash flow analysis. In fact, for the 
first time since 2017, the concept of “cyclical asset” 
was introduced in the international valuation stand-
ards. This concept demonstrates the growing impor-
tant role of the property market cycle in the valuation 
process. It is specified: “…for cyclical assets the termi-
nal value should consider the cyclical nature of the asset 
and should not be performed in a way that assumes 
“peak” or “trough” levels of cash flow in perpetuity…” 
(International Valuation Standards, 2020, paragraph 
50.21 letter e). Considering that cyclical capitaliza-
tion appears to be the only methodology close to this 
description, the proposed methodological tool is offi-
cially recommended from International Valuation 
Standards. The interest in this methodology may also 
be justified by the information more and more avail-
able in the age of information. 

The greater availability of qualitative and quanti-
tative data and information, in aggregate and disag-
gregated form, with respect to a “local” scale and the 
easier accessibility, much greater than in the past, allow 
the valuer to acquire more extensive elements of knowl-
edge and analysis. Traditional technical and economic 
knowledge of the “comparable” is accompanied, with 
increasing frequency, by a quantity of complimentary 
information. They are useful for carrying out the com-
parison and can contribute to improve the property 
appraiser’s knowledge of the property to be estimated 
and its market segment. Even in the most recent man-
uals, the role of these complimentary information is 
growing. An example may be the calculation of data 
variable in the Market Comparison Approach or the 
Segment Comparison Method (MCS), both assuming 
extra-data, in the valuation process (Simonotti, 2019). 
Moreover, the analysis of time series can be of help to 
the estimation of the property market cycle. These anal-
ysis are useful for the determination of a plurality of 
capitalization rates based on recognised procedure such 
as ARIMA models, now easily executable with the aid 
of free software available on the net.

4. CONCLUDING REMARKS AND FUTURE 
DIRECTIONS OF RESEARCH

In this contribution two different variants of cycli-
cal capitalization have been illustrated which may be of 
interest in the context of real estate valuations extend-
ing the scope beyond the determination of the exit value 
in the context of the estimate for discounting cash flow. 
Cyclical capitalization models offer the opportunity to 
determine the value starting either from the historical 
series of real estate values relating to the segment being 
valued or on the basis of factual evidence and the ability 
to formulate forecasts by the valuer. In the former model 
the market cycle considered is regular, while in the sec-
ond, irregular market cycles are taken into considera-
tion.

Assessment of the real estate market cycle may 
assume a strategic role in capitalization models although 
“... over the past twenty-five years of research on the sub-
ject, authors have recounted numerous reasons for and 
arguments on the irrelevancy of cycles.… Support for 
these assertions is based on fundamental concepts embod-
ied in the efficient market hypothesis ...” (Roulac et al., 
1999).

A hypothesis that, beyond the integration processes 
between the financial and real estate market, is incom-
patible with the characteristics of real estate market.

The proposed analysis also points out the need to 
develop further insights into the nature of the process 
of extracting capitalization rates, which allows to lead 
to an assessment based not on a single and static fore-
cast but on a dynamic approach. A further need that 
has emerged is to establish the empirical relationships 
between the selection of capitalization rates and the time 
series of incomes and prices currently available. If the 
capitalization rates can be determined subjectively by 
the valuer, the question arises as to which procedures to 
use and whether it is possible to entrust the determina-
tion of the two (or more) assays to sensitivity analyzes.

In this sense, it may be useful to deepen the study 
of cyclical capitalization models, not only to broaden 
the knowledge on a still innovative methodological tool 
in the context of real estate valuations, but also because 
these models are consistent with the need to estimate 
cyclical assets, introduced by the International Valua-
tion Standards in 2017 and confirmed in the IVS 2020. 
Future research directions may be found in integrating 
this methodology with the use of trigonometric func-
tions for forecasting the market cycle.
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