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Technological & institutional
changes In the telcos industry

» Convergence
¢ Internet (VOIP), Wireless,....
¢ Broadband

» Change inl regulatory: regimes
¢ Deregulation
¢ Glepbalisation
» Competition




The changing role of economic
modeling

¢ Modeling, forecasting and strategies

¢ Opportunities, threats and market
Pehavioul:

¢» Economic valtue and! inaustry
PEPrManCE




Economic and financial models in
the telecommunications

¢ Economic and financial models are
Important tools for

— [elecommunications operators

— Regulatoers
— Government




Economic and financial models in
the telecommunications

¢ Economic and financial models can be
used to:

— \/alue certain key economic and financial
Variables

— Fix prices for telcos services according to

economic and fimancial’ criteria

— Compare and make a selection off the: best
alternatives thiat, I USEd properly, Will increase
the telcos productivity and technoleaical lead

— FOrECasSt CErtalnt ke, Economic and iRancial
Varaplesrthat WillShelprterplaniiititlre  ECoRnemMic
dCLIVIGIES

—Helpradevelop appropriaite strategies

— [MProVerEICIENCY, aRNEdreéconomIc performance




What Is economic and financial
modeling

¢ Real-life phenomena are complex and
difficult to understand

¢ Models are simplifications of real-life
Situations

¢ Models, because they are simpler, are

used to
— explain the past and
— predict the futlre

¢ Because It Is Impoessible tor make
prediictions Withrarnighrdearee; o
PIrECISIon) prowabilitiEst arerattached tortihe
OCCUrrENECE; Ol filtUre phERGIMENE

¢ RIS makes predictionstless acelirate but
et Valleless




Economic models applied to
telecommunications

¢ Economic models are used to explain the theory

¢ lelecommunication services obey the law of
demand, I.e., an increase (decrease) in price will
decrease (Increase) the guantity demanded,
ceteris! paripus.

¢ Simple models based on the concept of Utility
(marginal); arer quite peweritl and capable to
explaiming the law: off demand o) telCor SErVICES

¢ Few models dealing With thier explanation off the
IaW Gl dEmand are thes

— Ordinal
— Cardinal
— Hedonic




Economic models applied to
telecommunications

¢ The cost of telecommunication services is
also affected by a number of factors,
internall and external to the firm

¢ [he production and the cost fiunctions

follew! certain paths (the law’ off
diminishing returns;, I.e., the total
ProdUCtioN INCrEases at a decreasing rate
WHER an EVERINErEasing NUMBbEr Off a
Variable faCtor o prodUCtHon IS Combined
With a fixed - onRe (Capital):




Economic models applied to
telecommunications

¢ IThe modeling of the production and cost
functions are important tools to estimate
the costs and productivity ofi the
telecommunications InduUstry.

¢ Both, forecasted demand andl costs can be
USed for planning and strateglc deciSions
such as
— [Upgradingl the mifrastructure
— IRAVEstment INFNEW tECHNBIOEIES
—[RVvestmentintNEW!: ProdUCES aneEl SERVICES
— BUNEING EXCESS Capacity,




Economic models used to forecast
the future

¢ By the same token, economic models are
used for forecasting purposes

¢ Ihe demand for telecommunication
Services may vary. in the future

(Increase/decrease or remain the same)
andl this sk an Impertant Variable; fior

1€ dOVEernment

e regulaterand particuiaiEy,

1e firm




Economic models used In
forecasting

¢ A variation (increase or decrease) in
demand will affect
— Prices
— Costs

— Profitaility,

— IRndustry, structurre

— GoeVErNMERNT POlICIES
= FlFl StirategIEes

¢ Forecastingl the nature and size; off these
IMPaCctS areropVieusiy  guiteNmportant to
allFECOREMIC adents:




Economic forecasting and risk
management

¢ Risk management is intimately
associated with moedeling and
forecasting

¢ [he estimates economists get from

good! ferecasting models are used: to
develop: strategies! (marketing,,
IAVestment, competition, risk, etc.)

¥ RISkl managemERt teEchnigues reduice
fiSKk and ChErelore InErease; the) fiFms:
PEdsiterNaVvearnigher profitaiity.




The economic, forecasting and risk
management modeling chain

Economic &
financial
modeling

Parameter Forecasting & Risk Strategies &
estimation planning management ~ performance

Investors,

: : financial rating "
financial analysts : competition
agencies

firms and regulators : authorities
firms and regulators

Economists, Firms, regulators,

N _/
N

Agents interested in the chain of economic modeling and forecasting




The change In interest and needs
ofi economic modeling and

_ forecasting _
¢ I he interest and needs in economic

moedeling and forecasting| is changing
constantly.

¢ [[his change in interest depends on:

1anges In regulatoery: regimes
1anNges| inl technelogies

H1anges) inl the levell off competition: in
the Industry,

—Chan@ges N prierities o pUBlic pPolCIES




The change in interest in economic

modeling and forecasting

¢ Changes in_requlatory. regimes:

¢ he regulatory reguirements are not the
same in every regulatory regime.

¢ [herefore, the degree of sophistication in
Economic modeling Varies.

¢ For Instance, the change off regulation
firom RRR £o, PCs (price caps) have; shifited
INtErest In econemic moedeling (frem
PIrECISE estimations off cost eifcapital and
tarifis structlires tor estimations: off

PreGdUCEHVILY galnsiane simple ratesi of
IRHatien:):




The change in interest in economic

modeling and forecasting

¢ Changes in technologles:

¢ [he changes in technologies affect the
cost structure of the firms and the
demand for traditional and new: telephone
services

¢ For'instance, the advent of fibre optics
and Internet has chiangedt dramatically: thie
subadditivity: off the: cost function: of
IRCUMBENt MEeNOPBIIES.

¢ EConomic medeling, by estimating the
degree olf cost stubaadditivity, Wasiable toe
sed mere light on Wiether the
IRCUmBERtsTWere stillsnattiralimonepolies.




The change in interest in economic

modeling and forecasting

¢ Changes in technologies (contd):

¢ At that time, this information was of great
Interest to regulators

¢ Nowadays, this information Is of lesser
Interest because, In many segments of the
Industry, competition is the rule off the
game.

¢» Nonetheless, modeling telces  production
fURction ma?/ e stilif el great Interest to
CEOs fior he Eing them to take; decisions
€ CapaCiity O tAE N HIFm &

CONCERMING t
COMPELE N the market place:




The change in interest in economic
modeling and forecasting

¢ Changes in_the level of competition
[ the industry:

¢ As the level of competition in the
Industry increases;, the need for

sephisticated econemic modeling
dECreases

o SIMmply, flrms Aave nelther the; tine
MEF thE FESOUREES (o developingl and
estimating sephnisticatedrecOnoIMIC
Medels;




The change in interest in economic
modeling and forecasting

o Changes in _the_level of competition in the
industry. (cont’d):

¢ However, modeling and! forecasting; demand fior
traditionall and new services and new
technologies (broadband, fior instance) are still a

Major priekity ffer many. telcos, particulariy: inia
COMPELItVE eEnVironmMEnt

¢ [heories such first- and Ssecond-moever
adVantages andr stratedies that fiolliew: the
exploltation OfF these advantages are used: by,
2Ny, Major telces tordevelop: strategies in a
COmMPEttivVe envirrenment ((game theory):




The change in interest in economic
modeling and forecasting
o Changes. in._priorities of public
DOJICIES:
¢ As the priorities of public policies

chamnge sor dees the requirement for
economic moedeling

¢ FO INStance;, thie goVvernment may.
Want torINCreaser the, deploy/meERt off
Preadband tEchnelogy iR the CoOURNEEYA




The change in interest in economic

modeling and forecasting
¢ Changes in priorities of public policies

(contd):

¢ Economic mode
the benefits anc

INg can help to identity:
costsl off such a policy ana

evaluate the im
¢ Likewise, telcos

Pact on social wellare.
may. Want te deploy: the

proadband technelegy. Depending omn cost
andl competition), they: may: decide te do; it

SOORENR O Iater:

¢ Economic modeling canr el toridentify,
the optimal time; paith off SUChr deploymeEnt
andrevalliate theimpact Gn CompPany~s

ProjitaDNiity:




Change in interest and needs of
economic modeling and forecasting

Changes in
regulatory
regimes

Changes in
technologies

Change in interest
and needs of
economic modeling
and forecasting

Changes in the Char_lges in
level of pr|<_)r|t|e§ <_)f
competltlon public policies




Main economic and forecasting
models

¢ No model can claim to be the best in
estimating and predicting key
economic variables in all situations

¢ Nonetheless, some economic moedels

arre better thamn others: in estimating
and predicting) key: eConemic
Variables inl semie sitluations




Static and dynamic economic and

forecasting models in the telcos

¢ [The telecommunications industry is
undergoing important new technological
and market developments in the mobile
segment of the market.

¢ [hese dynamic changes have hadlas an

efffect to change dramatically the structure
and behaviour off the Industry-.

¢ Despite these dynamic changes, the static
moadels are still userul

¢ Thus, both the static and dynamic
models are well stited 1R estimating anad
[Orecasting seme Key: ecConomic Varables.




Forecasting in
lelecommunications
InAuStry.




Why forecasting

¢ Uncertainty:

¢ Improve the efficiency of the decision-making
PrOCEess

¢ [0 predict where one will be; inl the, fiuture

¢ [0 control compamny: operations
Financiall planmning
Investment 1 infrastructure
PUrchase off materials
ManRpewWerrEqUIremeERts
Setting production and inventory: levels
Determining salesrtaraets
[Deciding on’ advertising expenditures




Forecasting Methods

¢ Subjective methods

¢ Model-based methods
¢» Econometric methods

¢ [he Delphi method

¢ EXtrapolation metheds
9 InpUt-eutpUt Mmethod



Forecasting Methods

¢ Subjective methods
— [nformal way: te process information.

¢ Subjective methods are based on
— guesses
— eXpPEerience and
— JRtttien




Forecasting Methods

¢ Model-based methods:

— [t 1S a formal way: to process
Information.

¢ [Wo type off models:
— Causal models
— Non-causal models




Forecasting Methods

¢ Causal models — explain how the values of
variables are determined

¢ Non-causal models - provide prediction
PUL Ne emphasis Is given on
Understanding the behavioulr of the
Variables (time-series models)

¢ Examples off non-causal moedels:
—irend extrapolation

— [DEecomposition analysis
— Bex-Jenkinstunivariate time SERES medel:




Forecasting using the Delphi
method

¢ It is a non-causall method off ebtaining
Information for predicting the future level of
— Sales of a new product or service
— Sales of a new technology.

— Growthi of a new: technology (broadband, fior instance)
over the next five years

¢ Information Is ebtained threugh a guestionnaire
addressed! to a nNUMBEr off EXPErtS! IRl a SErIES! of
forecastingl rounds

¢ [he Delphimethod isimost appropriate for:
- Ion%er term forecasting Where past data may. be

misleading

— gualitative; forecasting Such as) predicting winat
technolegicalrchianges willsoccur and WhEnRL:




Forecasting using extrapolation
methods

¢ It iIs a non-causal method based on the idea that
past patterns in the data will be repeated in the
fiuture

¢ [here are basically three main extrapolation
technigues:

— Simple extrapolation

— General extrapolation models based on| trends
— [Decomposition: analysis

— Smeothing methods

¢ For these methods, the time profile off the
OBSERVationsi st quite Important, se; that time-
SErES! rather thian! Cross-Section datal are
elevant.




Forecasting using the simple

extrapolatior

¢ his is the naive, "no-c

> Accordinfg to this mode
of sales fo
Is the same value of sa

— Y = Yiq

method
lange” model

. the forecast value

F wireless services Y for period t

es In period t-1.

¢ he probapilistic nature of time: Series Is
taken intoeraccount by adding a randoem: or
SteEhastic terms UL ter the equation

- Yt = Yt-l + Ut
9 IS eguation cant BENWHEtERFaS Y=Y = Ux

S50 thiat ther changennt Y st ranedem
(rzlnlelope) Welli< rrlacle)):




Forecasting using the simple
extrapolation method

¢ The random or stochastic term U is a
White noise. or classical error and has the
classical properties:

— E(uy) = 0 (mean zero)
— E(U=,) = o7 (@ constant variance)

= E(u.ue) = 0 fior t£s (uncorrelated with other
Vallesi of u)
¢ he advantage oii this moedel s that the
only miermatieon NEeded: tor malke; a
[OrECast oK the nNeEXt period IS the current
VallUeroifthervarianle:

¢ [T ISl a univariate model in that data on
ethERVariablestarengnerea:




Forecasting using the general
extrapolation model (trend
analysis)

¢ [here are many general extrapolation models.

¢ lhey are based on trends defined as the general
moevement of a series in a particular direction™.

¢ For instance, the demand for cell phones Is
growing as customers become more acquainted
Withr the; preduct, through' advertising and
experiencing the product.

¢ Because these fiactors are difficult tor measure
PrECcISely, they: canl be represented by time-trena:
Variablert  WhiCh IRCrease by, one Withreach
SUCCEesSIve observation.

& I trends extiapolation, e tyPe ol thend
epserved in cells phones SalesHsidetermineEd and
ENIS IS proejecteatinter thie futuire:




Forecasting using the general
extrapolation model (trend
analysis)

¢ [he trend may be linear or nonlinear and can be
measured
— Py a regression method or
— Py fiormingl a moving average of a Series

¢ FOr al series) off observations Y, Yo, Ys, Ya, Y
a linear trend can| be estimated firom the
fEgression model
- Y, = a + Bt + u,

— Where @ anadl 6 are the Intercept and slope terms
respectively.

¢ [he estimate B gives the averadge abselute
INCrEASENRN Y. PEF URIE O CimE:

% NS Correspends ter anrarithmEtCISErIES, WhHERE
CHERENS 2l CoNStantiChaNge Each PEROGS




Forecasting using the general
extrapolation model (trend

analysis)
¢ In telecommunications, there are better
models to forecast

¢ For instance, the growth off cell phones
can be expressed

— ejther as gepmetric or compound growth at a
fate o P! PEr URIt off time
o Y. = A (1+ p)ti0" transformed to
¢ log Y. = leg A +t leg(1+ p)+u
— OF IR SOME CasSeSias eExponentiall o continuols
growth at a rate; oA PEr URIt off times:
s Y. = A et £l transiormed to
¢ N Y, = In A £ At + U




Forecasting using the general
extrapolation model (trend

analysis)
¢ Alternative, the characteristics of a
varying trend may. be captured by a

simple moving average model
¢ For example, aiven Ya, Y5, Y5, Y, a fifith

Order mowving averagde forecast fior period
Ae-1S GPtalnNed fifom

== (Yn+ Yoot Yoot Yoz &+ Yn—4)/5

9 [hisHiis arsimpleunivariate modelfWhere a
Variablel s explained purelN iR termS) o1 lits

OWhRIpPast Valles.




Forecasting using decomposition
analysis

¢ [his model is based on the assumption that a
series of data can be split into four components:
— a trend term
— a cyclical term
— g seasonal factor and

— anl irregular or residual element

¢ [he relationship amongl these; components may:
)=

— additiveror:
— multiplicative

9 e assumption: ei: this medell s that Each O
CHESE; COMPONENES canl BENdERtIHEd IT-eml past
data andrthenr e projectedNnter thettlRe.




Forecasting using the logistic and
Gompertz models

¢ Growth curves are used to forecast
demand for goods and Services

¢ [he basic assumption is that the growth
curve isi S-shaped withi various saturation

AES

¢ According te these models, the; growthi in
demand Is simply: a fuRction off time and
CalsaliVariables sUchras PrICES and
adVErtising have; ne; direct effiect.




The S-shaped growth curve

» A S-shaped growth curve with a
saturation level of 90%: Is indicated
A the diagram:

% growth in demand




Forecasting using the logistic and
Gompertz models

¢ [he most common growth curves
Uused to forecast demand In the
telecommunications' Industry: are:

— the logistic and
— the Gompertz models




Forecasting telecommunication
services using the logistic model

¢ Ihe logistic model takes the form:

_ a
"1+ Bexp(y—t)

X

—wWhere a a, b, V. > 0rand

—dl (S| the saturation level

— X IS the cumulative telcos sales
=G IS timeranad

—exp ISfeExpoReEntial




Forecasting telecommunication
services using the logistic model

¢ If a Is known, this eguation can be
transformed to:

¢ Given time-Sseries data on X, the
rEmaINING pPaaIMELERS; Braney, can
PE estimated.




Forecasting telecommunication
services using the Gompertz

models
¢ [he Gompertz model takes the form:

X, = aexp(— Blexp(- 1))

—where a a, b, V. > 0 and

—dl (S| the saturation level

— X IS the cumulative telcos sales
=G IS timeranad

—exp ISfeExpoReEntial




Forecasting telecommunication
services using the logistic model

¢ If a Is known, this eguation can be
transformed to:

log{log %} =log f—n

4

¢ Given time-Sseries data on X, the
rEmaINING pPaaIMELERS; Braney, can
PE estimated.




CONCLUSIONS (T)

¢ This paper examined the empirical
evidence and compared economic and
forecasting models used in the telcos

industry.
¢ The goal was to identify models that can

be useful for predicting demand and
investment in infrastructure in the telcos
industry as regulations, competitive
conditions and government priorities vary,
and to warn against models that should

not be used.




CONCLUSIONS (2)

¢ In general, one should weigh costs and benefits
of each model.

¢ Some static or naive models used in the
telecommunications industry are appealing
because of their simplicity and easiness in getting
some results.
Unfortunately, they cannot capture the dynamic
aspects of the industry.
Dynamic models are more sophisticated
theoretically but difficult to apply in practice.
Nonetheless, structured methods are superior
than the unstructured ones.
Depending on data availability, the use of
quantitative and econometric modeling,
extrapolation techniques, rule-based forecasting,
and causal methods are far better than simple
intuition or unstructured estimates.




CONCLUSIONS (3)

¢ If data are not easily available,
methods that structure judgement such as
surveys of intentions and expectations and
simulations are quite useful.

¢ Forecasting economic models should also
incorporate the knowledge of the telcos
managers and engineers.

¢ These models, such as Delphi improve
accuracy of predictions and industry
performance.




CONCLUSIONS (4)

¢ The majority of telcos use a small number
of economic and forecasting models.

¢ The guidelines given in this paper, if
followed, will improve the effective use of
modeling and forecasting technique sin

the telcos industry.

¢ Thus, there are opportunities for the
telcos industry to improve their efficiency
by adopting the modeling and forecasting
techniques presented in this paper,
especially in during a period of rapid
changes in the regulatory, technological
and competitive environment.




