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Abstract

Does efficiency of electricity destribution company influence the value of the company?
by Serhii Vasylenko
Head of the State Examination Committee: Mr. Volodymyr Sidenko,

Senior Economist                                                                                                 Institute of Economy and Forecasting,                                                                 National Academy of Sciences of Ukraine 
The study investigates whether efficiency of electricity distribution companies influence the value of the company in Ukraine. The answer goes through the investigating the question of cost efficiency of electricity distribution companies from 2003 to 2006. We estimated cost efficiency score using  SFA. Using panel of data we have found high efficiencies in cost. Based on OLS, fixed and random effect estimations we found positive but insignificant influence of cost efficiency on the value of the company.
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Glossary

CAPEX (capital expenditures) – funds used by a company to acquire or upgrade physical assets such as property, industrial buildings or equipment.

DEA – Data Envelopment Analysis.
EBITDA – the indicator of a company’s performance, which is calculated as a difference between total revenue and total expenses (excluding tax, interest, depreciation and amortization).

PFTS – First Ukrainian Trading System.
SFA – Stochastic Frontier Analysis.
Chapter 1

Introduction

The Ukrainian stock market has developed dramatically during the last years. However, it still has a lot of problems such as lack of proper legislation, poor information disclosure, low liquidity of most stocks, etc. In spite of those problems Ukrainian companies go for IPO (Initial Public Offering) and place their shares on local and international stock exchanges. Before going for IPO and placing shares on stock exchanges, a company must be valued. The value of a company is indeed one of the major factors determining the stock price of the company on the stock market. Valuation of the company lies in the heart of the stock market (Damodaran 2002).

Bosland (1961) emphasizes that valuation of the company is a complex process, which is different from company to company and there is no specific formula for valuation. That is why some companies can be undervalued because one cannot take into account all factors.

Even at the end of the most careful and detailed valuation, there will be uncertainty about the final numbers, tainted as they are by the assumptions that we make about the future of the company and the economy. It is impracticable to expect or require absolute assurance in valuation, since cash flows and discount rates are estimated with error. This also means that one has to give oneself a sensible margin for error in formulating suggestions on the basis of valuations (Damodaram 2002).
The degree of accuracy in valuations is likely to be different across investments. The valuation of a large and established company, with an extended financial history, will typically be much more accurate than the valuation of a young company, in a sector that is in turmoil.
Understanding what factors determine the value of a firm and how to estimate that value is the major purpose of research analysts. In my research, I am interested in determining how the efficiency of electricity distribution companies affects the stock price of those companies. It is common practice to use following factors in valuation of electricity companies: expected growth, reinvestment rate, tax rate, risk, sales, and capacity. Bosland (1961) found that some times efficiency and dividend policies influence the stock market value of public utility companies in USA. However, the author does not give clear explanations why he includes efficiency. We are particularly interested whether efficiency influences a firm’s economic performance in the long run. That is why I want to take into account efficiency, which is one of the major characteristics of electricity distribution companies.

In my research, I am going to test the following hypothesis: efficiency of electricity distribution companies influences the stock market value of the company. Ross (2003) stresses that the history of regulation policy of public utility companies in USA influences on the stock market value of company. Tsaplin (2005) showed that efficiency of electricity distribution companies is the main determinant of regulation policy in Ukraine.

It may seem that making a model more inclusive and compound must improve valuations, but it is not necessarily so. From the practical point of view, if the models become more compound, the number of inputs required to value a firm increases, bringing with it the prospective for more input errors. However, on average, in a regression context adding a variable never hurts.

The results, which I will get, can be interesting for research analysts of investment, assets management, consulting companies, investors, brokers of stock market. For example, if analyst knows that one company is more efficient than another (all other parameters been equal) he can charge higher price for more efficient company. Another example, it is common practice that privately owned fund acquires a company in order to increase the value of the company and after 3 – 5 years resells it. So, managers could pay much more attention how to improve efficiency in order to increase value of the company (here I do not mean that managers should not care about other things. Efficiency is only one parameter, which can influence the value of the company).

The paper will be organized as follow. In the first part of the paper I will provide theoretical understanding and empirical estimation of efficiency of electricity distribution companies. In the second part of the paper I present the complete information about theoretical and empirical estimation of value of electricity distribution companies and testing hypothesis which was proposed above.

Chapter 2

Literature Review

Due to the complexity of valuing a company, there is no single model that incorporates all valuation aspects. Still, much work has already been done in this field and most determinants of a firm’s valuation have been described in different models. Since my paper consists of estimating both the efficiency of electricity distribution companies and the value of company, in this chapter we summarize the main theoretical and empirical studies about efficiency of electricity distribution and determinants of value of electricity distribution companies.

The economic theory of efficiency estimation in different sectors of economy has been extensively developed during past several decades. Efficiency can be estimated by Data Envelopment Analysis (DEA), Total Factor Productivity (TFP), Stochastic Frontier Analysis (SFA) and etc. These methods have been widely applied to efficiency estimation of electricity distribution companies (Jamasb and Pollit 2001).

Methods of efficiency analysis can be divided on parametric and non-parametric, frontier and non-frontier. Parametric methods (SFA) require explicit functional form of cost function. Non-parametric methods (DEA) used mathematical programming and do not require explicit functional forms of the cost function. (Tsaplin 2005) stresses that frontier methods (DEA, SFA) are used repeatedly for estimation the efficiency of Ukrainian electricity distribution companies.

The typical approach using SFA and DEA has been illustrated by Coeli (1996), who expands theoretical side of efficiency estimation. Further his approach was widely used in many empirical studies. For example, Gazizullin (2003) and Tsaplin (2005) used his approach for estimation efficiency of Ukrainian electricity distribution companies. In order to specify the cost frontier function Coelli (1996), follows Aigner, Lovell and Schmidt (1977) and transforms the error term in the following way: 
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 defines how far the firm operates above the cost frontier. Thus he proposes to measure cost efficiency relative to cost frontier. Schmidt and Lovell (1979) in their paper showed that log-likelihood estimation of the cost frontier is the same as the production frontier except for the sign.

Recent research in this field was done by Hirchhausen, Cullmann and Kappeler (2005) for Germany electricity distribution utilities. Based on sample of 307 Germany electricity distribution utilities they apply DEA with constant return to scale and SFA with distance function to estimate efficiency. As inputs they use capital, labor and peak load capacity. The number of customers and units sold were used as output.

The other authors stress that: “DEA is a relatively uncomplicated approach” (Hirchhausen, Cullmann and Kappeler 2005). Standard DEA does not take into account probable noise in the data and influence of particular input factors on efficiency cannot be determined. Therefore they introduce stochastic frontier analysis (SFA). In case of multi-input, multi-output situation production function cannot be estimated with the usual SFA techniques. In order to solve this problem they used trick proposed by Aigner, Lovell and Schmidt (1977) where, error term is split up into two parts: 
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 is a stochastic error, which has half-normal distribution and 
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In spite of difference in methods, the authors show that the results of both methods are almost the same. They found that efficiency depends on geographical allocation of the company, the return to scale play a minor role, consumer density influence on efficiency score. In addition they found that companies with high share of industrial customers are more inefficient and peak load (the maximum load on an electrical power-supply system) of such companies is not an important determinant of efficiency.

However, efficiency scores can be quite opposite when quality measures are included into DEA and SFA models (Berg et al, 2004) because in SFA error term is split up by two parts: random effect (
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) and company inefficiency (
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). In DEA error term is “single” (we do not split error term) that is why we can not recognize if this is a random effect or a company effect. The authors conclude that private companies are more responsive to regulatory incentives toward efficiency improvement than state-owned companies. However, they also are more responsive to incentives for cost inflation under mark-up method of regulation.

The question of ownership is widely discussed among researchers. This question was also investigated for developing countries: Pompo and Ramirez (2002) found that ownership does not play an important role in efficiency level in Colombia and Motta (2004) concluded the same for Brazil.

Moreover, there are some peculiarities. For example, most studies for developing countries estimate production function when doing SFA, while studies for developed countries choose both cost and production functions, depending on particular purposes of the analysis. The reason is that estimating the production function assumes profit maximization behavior, which is not reasonable for state-owned companies, whose percentage is still high for developing countries (Estache et al, 2002).
Important research concerning Ukrainian electricity distribution companies was done by Tsaplin, Berg and Lin (2005). They used panel data, which consists of 24 electricity distribution companies during 1998-2002. They applied SFA in order to determine how type of the ownership affects efficiency of electricity distribution companies in Ukraine. In Ukraine two types of incentives are used: incentives that add to net cash flow (the main determinant of the value of the company) and incentives related to cost-of-service regulation.

They calculate revenue (cash flow before subtracting operating costs) of electricity distribution company in the following way:
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Where 
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 the electricity distribution tariff and electricity supply tariff respectively charged by regulator. 
Based on this formula the authors found that due to 20% losses electricity in network leads to near 27% losses of cash flow.

Based on data set of private and state-owned electricity distribution companies they apply DEA and SFA with three input two output case. As input they used: network length, operational cost, electricity purchased. Electricity delivered and numbers of customers were used as output.

The authors estimate DEA model with network losses and without them. They detected that private owned firms are technically (output) more efficient (close to frontier) than state owned companies. From cost efficiency point of view they found that private-owned companies are significantly more cost inefficient than state-owned. The reason for such results is the following. Enhanced cash flow does not benefit managers in state-owned companies, but in private-owned companies enhanced cash flow is the main goal. However both private and state-owned forms have incentives to decrease network loses.

Another interesting research concerning Ukrainian electricity distribution companies is done by Gazizullin (2003). Based on sample of 24 Ukrainian electricity distribution companies during 1999-2002 he estimated output efficiency of those companies. The author emphasize that state-owned companies are more output efficient then private-owned companies, which is different from Tsaplin (2005). This issue can be explained by differences in input-output variables and model specification. Gazizullin (2003) used following variables: operation costs, total line length and transformer capacity he used as input; electricity distributed, peak demand and number of customers he used as output. These relatively high efficiency scores for state-owned versus private companies are not about successful public management, but rather due to regulation methods used in Ukraine, which create incentive for private firms to increase their costs.
Now I would like to switch the attention to valuation of the electricity distribution companies. Further I will go step by step from general models of valuation of the company to more complex models.

Merton (1966) stresses, that under real-world conditions we meet different kind of securities, different priorities of claims and different rate of interest. That is why we can not find a specific formula for valuating a company. In his paper he focuses on general model for valuation of the electricity company. He used following model:
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Where 
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is a market value of the company, 
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 is average annual earnings generated by assets, 
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 is change in assets, 
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 is a rate of corporate income taxation. Based on IV estimation (total assets, current dividends paid he used as instruments) he found positive significant influence of exogenous variables on endogenous variable.

Indeed, from the financial economics we know the value of the company is the present value of the cash flow expected (cash flow must be discounted). However, Merton (1966) did not take into account interest rate. Tinbergen (1968) tried to take into account interest rate. He proposed following model for the share price:
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 is long-term interest rate, 
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 is dividend yields on nominal capital,
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 is rate of change in share price.

Since value of the company depends from the current situation on the market, Glyn (1973) attempts to expand general models by including such variables as preference stock, trade credit, industry effects.

The author used the following model for market valuation of the utility company:
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Based on OLS estimation he found that coefficient 
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 is negative and significant at 10 per cent level. This result means that the market valuation of a company is lower in fraction to the value of preference stock. The author suspects that OLS estimation could be biased if a high level of valuation encourages use of preferential stock. In order to get rid off bias Glyn (1973) applied IV estimation. An instrument was derived from regressing preference stock (pref) on industry dummies and liquidity.

Glyn (1973) found coefficient (
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) of the trade credit is significant and positive. One of the possible explanations of such result is the following. Trade credit received by a company can be divided into an interest tranche (no costs of taking credit), and a discounts-lost tranche (in this situation the credit has an interest cost dependent on the rate of loss of discounts).

As it was mentioned above there is no exact model for valuation of the company. Brennan (1984), attempts to develop his own model of company valuation and found that initial capital structure, optimal indenture and investment are the major factors, which influence the value of company.

Recognizing other factors that investors face, Ditmar (2000) tries to take into account variables, which are ignored in standard models. Based on a Tobit model he examines how such factors as the distribution policy, investment policy, capital structure, and corporate control influence the value of a company. The author used panel data, which consists of all firms listed in the CRSP (Centre for Research in Security Prices) between 1977 and 1996. Regulated companies were excluded from the sample because their motives for making company more valuable may differ from non-regulated companies.

He used the following Tobit model:
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Controlling for different variables the author found that the company can be undervalued in order to reduce investors’ tax burden. Information asymmetry is another important reason for undervaluing a company. The information asymmetry problem is more important for small firms because these firms are less covered by analysts of investment banking companies and popular mass media. The most interesting for us is the coefficient before MKBK (market value of equity to the book value of assets prior to purchase) which is negative and significant. It means that when company is potentially undervalued the price of stock increases.

The introduced models controls for different variables that we suppose cause value of the company to be different. Damodaran (2006) in his theoretical paper tries to analyze problem which can appear during the estimation.

Damodaran (2006) proposes to use modified multiples (measures, which standardize the value of a company, making them relative to earnings, book value etc.), which consider the most important variables determined multiples. In his paper, which is theoretical, he discusses pros and cons of different types of valuation. One of the advantages of this approach over the “subjective” valuation is that it is an estimation that is based upon real data and shows the degree to which determined variables should affect the multiples. It is understandable that these estimates can have errors, but those errors are an expression of the reality of the market that many analysts prefer not to take into account when they make subjective decision. Second, it allows us to estimate whether all firms in an industry are undervalued, by estimating their values relative to other firms in the industry.
Also, Damodaran emphasizes that the following problem can appear during estimation. First, most multiples are restricted from taking on values below zero. Second, multicollinearity problem, for example, high growth companies will tend to be more risky, which lead to correlation across independent variables. Third, the 
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 in relative valuation regressions almost never be higher than 70% and can be as low as 30-40%.

There is extensive literature on efficiency estimation of electricity distribution companies in the developed and developing countries, while little work has been done to explore this question for transition countries. Researchers apply different techniques, but among the most common are to use Data Envelopment Analysis and Stochastic Frontier Analysis. In developed countries results of the studies are used for regulation to determine the scope for possible efficiency increases. In transition and developing countries efficiency of company is mostly done simply to receive a performance ranking, without any steps for direct regulatory application.
In the simplest model of the valuation of company, researcher should know the relationship between value of company and variables such as growth, payout and risk. The goal of managers is to make company more valuable. It is clearly essential that their decisions affect the market value of the company. For example, when managers make decisions on dividend policy or on capital structure, they must understand the effect of alternative possibilities on the value of the company.

Several authors tried to take into account different variables, which could influence the value of the company and achieve different results. Unfortunately, neither of the studies tries to consider efficiency scores of the company. That is why I would like to expand standard models by including efficiency as one of the explanatory variable.

Chapter 3

Theoretical background
3.1 Efficiency

It has already become a common practice all over the world to apply Stochastic Frontier Analysis (SFA), which is parametric method, in order to determine efficiency of the electricity distribution company. For example, Pablo Arocena (2002) used SFA for determine technical efficiency of public and private electricity generator companies in Spain. Also, Tsaplin (2005) applied SFA and data enveloped analysis (DEA) in order to find output efficiency of electricity distribution companies in Ukraine.

Using duality in production, we can consider cost efficiency. To be able to define cost efficiency, we first need to introduce the cost function which, by the definition, identifies the minimum costs for producing a given output level at given input price and existing production technology (Coelli, Rao, Battese, 1998).

The cost function is defined in the following way: Let 
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An input distance function gives the maximal radial reduction of an input vector, which can continue to produce a given amount of outputs. The input distance function measures how far away the actual input vector lies from the minimal input needed to produce a given amount of output. The geometric intuition behind all concepts described so far is depicted on Figure 1.
Figure 1. Geometric intuition of cost efficiency (Coelli, Rao, Battese, 1998).
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 by multiplying it with the value of cost efficiency. The distance CB indicates allocative inefficiency. So, cost efficiency (CE) can be presented in the following way: 
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As we can see not all firms operate at the cost frontier because firms have different equipment, technologies, capacity, etc. Failure to achieve the cost frontier implies the existence of cost inefficiencies.
To illustrate this econometric approach, following Aigner, Lovell and Schmidt (1977), let us consider the cost function:


[image: image51.wmf]it

it

it

it

v

u

X

C

+

+

=

b

,    
[image: image52.wmf]T

t

N

i

u

it

K

K

,

2

,

1

,

,

2

,

1

,

0

=

=

³

 
(1)
Where:
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. In this study, we employ three explanatory variables first of which is output - electricity delivered, measured in KWt, second is labour costs – average wage measured in thousand hrivnas and finally, capital costs. It should be mentioned that due to the difficulties in measuring capital directly, a proxy of this variable was chosen as capital costs (measured in hrivnas).

The error term consists of two parts: the first 
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In this specification of inefficiency term, if the 
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Another feature of such model specification is that the technical inefficiency effects of different firms at any period, 
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Coelli (1996) proposes a stochastic frontier setting, where efficiency is measured as the ration of actual costs to the least cost level:
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Thus, cost efficiency 
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3.2 Valuation of electricity distribution companies
Analysts use a wide range of models in order to valuate a company in practice, ranging from the simple to the complicated. These models often based on variety of assumptions about valuation, but they have some general features and can be classified in broader terms. There are some rewards to such arrangement - it makes it easier to understand why they give different results and when they have basic mistakes in logic (Damodaran (2001) “Investment Valuation”).
There are three approaches of valuation of the company in literature. Discounted cash flow valuation estimates the intrinsic value of an asset based upon its ability to create cash flow in the future. Current and future cash flow depends on how efficient firm is and whether this efficiency will change. Relative valuation is based upon how much an asset is value comparing what the market pays for similar assets. For example, relative valuation is applied to companies which operate in the same sector, with close capacity and technologies. Contingent claim valuation uses alternative pricing models to measure the value of company which split alternative characteristics.
There are some reasons for using relative valuation. First, a relative valuation of the firms can be done with fеwer assumptions than a discounted cash flow valuation. Second, a valuation based upon multiples is simpler to comprehend than a discounted cash flow valuation. Third, a relative valuation better reflect the current situation on the market, since it measures company relative to other companies. In fact, a valuation based upon multiples usually gives values that are closer to the market values than discounted cash flow valuation. It could be interesting for those whose job it is to make judgments on relative value. For example managers are interested in how their company does relative to other companies. 

It is understandable that the strengths of relative valuation also have its weaknesses. First, dragging together a multіple and a group of comparable companies, can lead to inconsistent estimates of the company value because such important variables as risk, growth rate or expected cash flow are ignored. Second, since multiples reflect the current situation on the market, which implies that the value of the company too high, when the market is over valuing comparable companies, or too low, when it is under valuing these companies. Third, there is possibility for bias in any type of valuation, because of the lack of clearness concerning the assumptions, which makes them particularly susceptible of manipulation.

The objects for analysis are activities of 25 regional electricity distribution companies. As I have similar companies (electricity distribution sector), it is common in practice and literature to use relative valuation. In order to compare the values of similar companies, we need to scale values to a common variable. In literature (Damodaran 2006), values can be scaled relative to the earnings firms generate (price/earnings), to the book values (price/book value) or sales of the firms (price/sales) or to the revenues that firms generate (price/revenues it generates) or to measures that are specific to firms in a sector.
Different multiples can be chosen for different sectors. We consider the value of any asset is as a compound of the earnings that asset generates. As is clear from scientific literature and reports of research analysts of investment banking and asset management companies it is common practice for electricity distribution companies to use following multiples: 
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The equation (4) shows us what investor is willing to pay for earnings of a particular company. The equation (5) shows the amount of money you would need to spend to buy a company and retire its debt. The equation (6) is used for valuating companies without any earnings. Market capitalization is price per share multiplied by shares outstanding. In ideal market system this multiples must lead to the same conclusion about the value of the firm. Taking into account economical situation in Ukraine, I will not be surprised to get different conclusion about value of the same firm. For example, it is not a secret that many companies in Ukrainian reinvest money (without reporting it) in order to increase value of the company. Many companies do not pay dividends, also in order to growth faster. Moreover, a lot of companies hide their real earnings in order to avoid pay all taxes.

Every multiple is a function of the following variables – cash flow generating potential, growth risk and variables listed in multiple. This is understandable that firms with higher cash flow generating potential higher growth rates, less risk have higher multiples than firms with lower cash flow potential, lower growth and higher risk.

The attraction of relative valuation is that it is simple and easy to work with. Multiples can be used to obtain estimates the value of company more quickly, and are mostly helpful when there are a large number of comparable companies being traded on financial markets. It can be difficult to use multiples to valuate a single company, with no evident comparables, with little or no revenues and negative earnings.
Chapter 4

Methodology

4.1 Efficiency
In this section I present stochastic frontier analysis to derive efficiency. Theory of stochastic frontier analysis assumes specific distributions of the random shock and inefficiency. This discussion is based on (Kumbhakar and Lovell, 2000).

A cost frontier model can be written as:
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So, we are interested now in estimating 
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In our estimation we assume that actual cost frontier is described by translog cost function:
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where 
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As mentioned above the resulting estimates of the efficiency term may suffer from incorrect specification of functional form. To circumvent this we used translog as second order approximation to any smooth functional form. So specification error will persist only to the level of preciseness of approximation (second order is usually the economists are comfortable with).

Battese and Coelli (1992) offer a stochastic frontier cost function for panel data take into account firm effects which are assumed to be distributed as truncated normal and random variables, which are permitted to vary thoroughly with time.

The error term is presented in the following way. The 
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Where: 
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We utilize parameterization of Battese and Cora (1996) who replace 
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. This is done with the calculation of the maximum likelihood estimates in mind. The parameter γ must lie between 0 and 1 and thus this range can be explored to give a good starting value for use in an iterative maximization process. Based on the above described model, we estimate the model in which μ ≠ 0, η≠ 0 (
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Also, it is worth mentioning that one would need to impose restrictions for fitted values to be greater than 1 (since cost efficiencies are defined as percentage measure of efficiency we define it as 
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). But since in our estimations all fitted values were in needed range (by the construction) to save on computations we didn’t impose additional restrictions.

4.2 Valuation of electricity distribution companies

The regression for relative valuation tries to explain differences across firms on a multiple using variables which determine this multiple, and efficiency. The output of regression gives us measure of how strong the relationship is between a multiple and the efficiency of electricity distribution companies.

Damodaran (2006) stresses that in relative valuation regressions the objective is not to explain all differences in pricing across firms but include only those variables that are fundamental. As data for fundamental determinants is available I will use only those determinants. Of course, this approach is subject to omitted variable bias. Moreover, Damodaran (2006) suggests include following fundamental determinants for multiples. Price to earnings ratio fundamental determinants are: expected growth and payout. EV to EBITDA ratio fundamental determinants are: expected growth, reinvestment rate, ROC and tax rate. Price to sales ratio fundamental determinants are: expected growth, payout and net margin.

According to the literature review I expect efficiency of electricity distribution company to be a fundamental determinant for multiples in relative valuation of efficiency of electricity distribution companies. However, Damodaran (2006) suggests using fundamental determinants for multiples for mature capital markets and stock exchanges. The Ukrainian capital market is an emerging market. That is why it is inappropriate to use those fundamental determinants in our case. For example many companies do not pay dividends to shareholders in order to increase assets and as a result value of the company. Many companies report deceitful depreciation in order to increase EBITDA (earnings before interest, taxation, depreciation and amortization) and net income. Some companies also immediately reinvest their money many times in order to achieve huge CAPEX (the ratio of company’s expenditures on plant and equipment over total assets). That is why I am going to include factors, which were mentioned above, in regression model. Moreover, not only variables mentioned above influence the value of the company but also macroeconomic situation, political situation, situation on the stock exchange, etc. PFTS index takes into account such factors. That is why I include PFTS index in my model.

As it was mentioned above the share price as well as the PFTS index is sensitive to political and macroeconomic situations. For example, when in April 2007 the Verkhovna Rada’s elections were announced, PFTS index and share price of some companies declined by about 8%. However, about three weeks after this event, PFTS index and share price went back to the previous level. That is why I will use annual average of PFTS index and average of share price in order to smooth such fluctuation.

My model will be the following:
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Where:
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 is a price per share;

Assets – total assets of the company;

CAPEX - ratio of company’s expenditures on plant and equipment over total assets;
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 is an efficiency of electricity distribution company;

NetIncome – net income;
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PFTS – PFTS index;
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OLS, fixed effect and random effect estimations will be used for estimation. It is clear evidence from literature that we are not able to include all variables which determine value of the company. Also, reinvestment rate influences the value of the company as well as the rate at which cash flows from fixed-income securities may be reinvested influence the value of the company. Taking into consideration those issues, I expect some variable can be endogenous. However, those problems are common to appear in valuation and finance models. Moreover, from practical point of view, such problems are evidence of the reality that many research analysts choose not to face when they make decision about the value of the firm. Relative valuation allows us to make more meaningful comparisons of firms that are active in industries with reasonably few firms. Electricity distribution industry is an industry with relatively few firms. Also, by estimating value of the firm relative to other firms on the market allows us to inspect whether firm is under- or overvalued. Frequently on Ukraine’s stock market, a company can be speculatively undervalued in order to make optimistic forecast for investor who is going to buy this company. This research can be interesting for research analyst, investors and stock market brokers in order to make right decision about real value of company.

Chapter 5

Data description
To execute the calculations from previous section we need the following two sets of data: to determine efficiency of electricity distribution companies and for determine value of the company. That is why in the first part of the data description, I will describe the data set to determine efficiency. In the second part, the data set for determine the value of the company will be discussed. Two city power companies, which supply electricity only for city or for the part of the city, have been expelled in order to make the sample more homogeneous. Both data sets are panel data sets.

5.1 Efficiency

The objects for analysis are 25 electricity distribution utilities from 2003 to 2006. To determine efficiency we use the following types of data: operational cost, labor cost (average wage), capital cost and network length. It should be mentioned that the network length data was taken from National Electricity Regulation Commission (NERC) of Ukraine; operational cost, labor cost and capital cost were taken from http://www.smida.gov.ua/. One can see descriptive statistics for all of these variables in the table below. We only note that operational cost, labor cost and capital cost are measured in mln. UAN, network length is measured in kilometers.

All variables are in real terms, 2003 is base year. Among cost factors that we have included are operational cost, capital cost and labor cost. These factors are often considered by managers, when they make their decision about operations of the company. 
Table 1. Data description for SFA.
	Variable
	Mean
	Std.dev
	Min
	Max
	Observations

	OperatCost
	Overall
	185459.1
	140122.2
	9797
	821087
	N = 100

	
	Between
	
	121820.1
	18866.75
	480232.8
	n = 25

	
	Within
	
	72414.09
	-39794.4
	540149.6
	T = 4

	Wage
	Overall
	44797.79
	28446.98
	1870
	147888
	N = 100

	
	Between
	
	25922.28
	1968.75
	106528
	n = 25

	
	Within
	
	12555.03
	11222.29
	87494.29
	T = 4

	CapCost
	Overall
	41253.26
	53121.02
	751
	318668
	N = 100

	
	Between
	
	48441.87
	1619.5
	231283.5
	n = 25

	
	Within
	
	23373.86
	-48806.4
	140297.5
	T = 4

	NetLen
	Overall
	38153.61
	13327.54
	4905.3
	73782
	N = 99

	
	Between
	
	12959.35
	17174.75
	73593
	n = 25

	
	Within
	
	3823.747
	5821.414
	49907.91
	T = 4


Operational costs which can include costs of building and maintaining the system of service lines, means and transformers for measuring and billing electricity. However, using operational cost has some weaknesses in efficiency studies. For example Rossi and Ruzzier (2000) pointed some problems, but most of them are pertinent to cross-national studies (different accounting rules, different input/output prices, different regulation methods) and therefore include some cost items in operational cost that other firms do not regard as operational cost. This problem is not applicable for the present Ukrainian study. According to the Ukrainian legislation distribution companies are required to use the same methods for calculating operational cost.

Managers also observe capital costs which are incurred on the purchase, upgrading and renovation of buildings, equipment to be used in the production of goods or the rendering of services. So, capital cost and labor cost are the main determinants of operational cost.

We also should note that factor that common use in many researches is network length. Carrington (2002) identified two main reasons to use network length as a measure of physical cost. First, networks are the major capital asset of distribution companies. Second, the information on network length is likely to be precise because distributors amass this information to observe and report their performance.
5.2 Valuation of electricity distribution companies

It is time to emphasize in order to determine how efficiency influence the value of a company. I will only use companies, which are traded on Ukrainian Stock Exchange (22 companies). Moreover, in order to determine efficiency I use data set of 25 companies. It can be explained in the following way. In order to determine efficiency I use benchmark valuation, which take into account only internal factors of the company and shows how one company performers versus the other companies. However, stock exchange rules, PFTS index and other factors are external. Moreover, those external factors influence the value of the company. That is why four companies, which are not traded on Ukrainian Stock Exchange should be excluded from the data set in order to make sample more homogeneous.

The data employed in study how cost efficiency influence the value of the company consists of 22 electricity distribution companies quoted on the Ukrainian Stock Exchange. It should be mentioned that the price per share and market capitalization data were taken from Ineco-Invest company (http://www.ineko-invest.kiev.ua/); EBIDTA, net income, shareholders equity and total assets were taken from http://www.smida.gov.ua/. One can see descriptive statistics for all of these variables in the table below. We only note that operational EBIDTA, net income, shareholders equity and total assets are measured in mln. UAN, price per share is measured in UAH.

Theory suggests that trading on stock exchange is more likely for companies with higher assets prospects (Mayers (1976)). A firm with solid assets has a higher probability of attracting investments by means of going to stock exchange. In this study, we use total assets of the company they are used to fund day-to-day operations and pay ongoing expenses.
Also, a firm with solid investment plans and programs has a higher probability of increasing share price and value by means of IPO. That is why we use capital expenditures (CAPEX) as a proxy for investments. CAPEX is the ratio of company’s expenditures on plant and equipment over total assets.
By the same token, we use a company’s net income as an explanatory variable. Fast growing companies with high net income are also more attractive for investors than those exhibiting stagnation. That is why share price and value of such companies could increase dramatically.

Table 2. Data description for valuation.
	Variable
	Mean
	Std.dev
	Min
	Max
	Observations

	Share price
	Overall
	8.9603
	32.69713
	0.251
	249.1918
	N = 88

	
	Between
	
	27.51093
	0.5013149
	126.8006
	n = 22

	
	Within
	
	18.39428
	-73.09517
	131.3515
	T = 4

	Total assets
	Overall
	818103
	799800.4
	133878
	3564750
	N = 88

	
	Between
	
	808956.7
	138303.5
	3411398
	n = 22

	
	Within
	
	88519.27
	412247.5
	1012641
	T = 4

	EBIDTA
	Overall
	18226.74
	14482.16
	358
	68940
	N = 88

	
	Between
	
	11036.95
	1606.5
	36814.5
	n = 22

	
	Within
	
	9398.202
	1050.99
	56660.24
	T = 4

	Net income
	Overall
	7444.254
	8322.539
	70
	36778
	N = 88

	
	Between
	
	7084.432
	297.25
	29377
	n = 22

	
	Within
	
	4549.094
	-3923.246
	24924.75
	T = 4

	PFTS
	Overall
	237.683
	140.697
	63.6566
	416.7667
	N = 88

	
	Between
	
	28.7652
	177.988
	295.6922
	n = 22

	
	Within
	
	138.332
	33.163
	445.5739
	T = 4

	CAPEX
	Overall
	363998
	3323712
	0.021341
	1.9327
	N = 88

	
	Between
	
	3126255
	0.0378808
	1.56328
	n = 22

	
	Within
	
	1269096
	0.030212
	.78933
	T = 4


Contrary to investment needs, the predicted effect about increasing value of the company is quite ambiguous. On the one hand, profitable companies need less outdoor equity. On the other hand, higher profіtability implies higher market valuation which increases probability of going public. This is a part of adverse selection problem. Company that exhibits temporary high performance can initiate public offering hoping that investors could interpret its high profitability as permanent (Pagano (1998)). We measure company profitability via EBITDA (earnings before interest, taxation, depreciation and amortization).
The reasons for including PFTS index were discussed above in methodology part.

Chapter 6

Results

As was already previously mentioned, on the first step we estimate SFA. Let us first discuss in brief SFA estimation. To estimate the scores we assumed that Cost (operational costs of the company) is translog function of inputs (capital costs, average wage measured in thousand hryvnia network length) and in case of time-varying decay SFA model we include time.
Since our prime interest is not in estimation of the frontier per se, but obtaining estimates of cost efficiency scores we do not discuss the estimation results in details here. Full estimation output for SFA estimations can be found in Tables A.1 in Appendix. Here we only note that estimations were overall significant at 1% level (using Wald test). However, some factors were not significant at conventional 5% level (using individual t-test). In addition Stata did not report the level of significance for coefficients near Wage*Network length and Capital cost*Network length due to multicollinearity. However, cross-products of other factors, linear and squared were present.

Finally, before we start studying efficiency estimates in more details, we want to acknowledge that in our estimations we used Stata 10.
In the table below we present descriptive statistics for obtained efficiency scores:

	 
	Obs
	Mean 
	Std. Dev.
	Min
	Max

	2003
	25
	.9966
	.00149
	.99361
	.99856

	2004
	24*
	.7458
	.09808
	.56504
	.88001

	2005
	25
	.9891
	.00492
	.97904
	.99529

	2006
	25
	.9632
	.01621
	.93045
	.9841


* Stata dropped one observation for unknown reason.
SFA shows tend to cost efficiency, predicting 93% of cost efficiency for average firm. Since we don’t have a-priori expectations about the cost efficiency further we only report results from estimation. As we deal with SFA, which based on maximum likelihood estimation techniques and require more than one hundred observations, the reason for high cost efficiency scores could be restriction in our observations (only one hundred). Another reason could be different source of bias. One of them is the following: SFA is robust to random noise, but it assumes specific functional form, so the actual error may be due to incorrect guess of functional form. Additionally we want to comment on the maxima. One can say: as we deal with benchmark valuation maximum must be equal to 1. However, in SFA maximum can be attributed to the fact that whenever we have observation close to frontier any SFA procedure attributes this to random error.

First thing we note here is that many companies have high efficiency scores. In principle, in SFA estimation it is possible to think of those extremely efficient companies as outliers and exclude them. However, as we deal with benchmark valuation and on average we have high efficiency. So, we can conclude that observations belong to the same data generating process. To have even more vivid picture of the efficiency in the industry, let us present the distributions estimated by Kernel density estimator.
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Figure 2. Karnel density estimation.
As we can see from the graph, indeed there is tendency for companies towards cost efficient operation (since efficiency scores more mass near 1).

Additionally, we may say in density estimation for efficiency score, we used Silverman reflection method, since scores are expected to have active bound support (a lot of mass near 1). As we can see, this is the case with our scores.

Now, as we have seen that there is tendency to cost efficient operations, let us examine how efficiency influences the value of the company and whether other variables listed above influence value of the company and how. In order to do so we first examine evidences provided by SFA estimation, and then proceed with OLS, fixed effect and random effect.

First thing that we note from results of the regression, is that in OLS estimation all variables except CAPEX and efficiency are statistically significant. However, in Fixed effect estimation all variables insignificant while in Random effect estimation only Total assets variable is significant. One of the reasons for not significance is low variation in efficiency over the years. Additionally, we want to note that for Fixed effect and Random effect Hausman test was in favor of neither effects, therefore we keep both results of fixed and random effects and present them here. However, the magnitude between difference in coefficients in fixed and random effects estimation (which is tested in Hausman procedure) is not too large, which push us to use random effect. We also tried Breusch and Pagan Lagrangian multiplier test for random effect. Breusch and Pagan LM test was in favor of OLS. The results of the tests can be found from the tables A3 and A4 in Appendix.

Of course, OLS estimations of the cost efficiency effect will be biased if efficiency scores are correlated with unobserved factors that determine price per share. In the Ukrainian context, the direction of this bias is unclear in theory, as described above. However, the correlation between observable factors and efficiency suggests that firms benefit from big CAPEX, which might bias upward.

Next, as we can see from the tables A1 and A2 in Appendix there are some company patterns in efficiency. However, in different procedures different effects dominate. But overall, we may conclude that most procedures didn’t show significant differences in efficiency between companies. So company’s technologies are being fast spread all over the industry. All other patterns were rather random then systematic.

However, we have found strong evidences that cost efficiency as well as CAPEX does not matter. It was insignificant in all specifications. Increasing efficiency by 1% (remember, positive value of regulation quality mean that framework is more friendly) would increase efficiency by levels from 1 to 1.64% (keeping everything else constant). Over the period of study, holding all other things fixed a 1 unit increase in PFTS index led on average to about a 0,044 units increase in price per share.

And finally, there are strong evidences that total assets, EBIDTA, net income and PFTS index do matter.

So summing up the results, we have seen existence of significant cost efficiencies in Ukrainian electricity distribution sector. This efficiency could depend on regulatory framework of the country (the better framework – more efficient are the cost management). However, we have found clear evidence that cost efficiency statistically insignificant, but positively influences the value of the company. These issues are in favor of our initial hypothesis about positively influences of the cost efficiency, but do not support our guess about significant influence on the value of the company. Also, we can say, on average companies were undervalued because efficiency has positive effect even if it does not seem to be significant. 
Note, the above results show that there is (or there is no) correlation between cost efficiency scores and specific factors. This does not imply automatically that there is causal relationship. One would need to perform additional test to find (or to find no) causality. We leave it as one of potential further developments.

Chapter 7

Conclusions

This paper focuses on how efficiency of electricity distribution companies influence the value of the company on a panel (including data on 25 companies for the years between 2003 and 2006). In particular, we aimed to test whether companies strive to operate cost efficiently, as is predicted by neoclassical production theory. To answer these questions firstly we estimated efficiency scores both by parametric stochastic frontier analysis approach, since it was already known in the literature that the method may produce different results, even qualitatively (in terms of efficiency ranking). Secondly, we used OLS, fixed effect and random effect to determine how efficiency influences the value of the company.

In our research we have found that electricity distribution industry is cost efficient. The average firm in the industry is 93% efficient, which is unexpected high. Further, we found that firms in industry with higher cost efficiency tend to have higher value. However, we found no statistically significant influence for CAPEX and cost efficiency. This result survived in all specifications. Moreover, this study can be continued with more observations or for mature markets. 
This research is a first step toward understanding the effects of cost efficiency on value of the company in Ukraine. Recognizing the gap in the literature (especially for Ukrainian context), the study assesses the value of the company in terms of price per share.

Among interesting further developments would be to examine in more details internal sources of inefficiency (if one could obtain disaggregated information on costs). Also, it may be interesting to test our findings to see whether there are any causal effects, but not just correlations that we have found. In addition, identifying the specific aspects of quality that drive these higher scores will help in understanding how and why one company outperforms the other companies.
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Appendix
Table A.1 Frontier estimation by usual SFA.
	 
	 Dependant variable: Operational cost

	Capital cost (log of hryvnas)
	18.93

	 
	(0.45)

	Wage (log of hryvnas squared)
	-0.10

	 
	(1.18)

	Capital cost (log of hryvnas squared)
	-0.03

	 
	(0.82)

	Network length (log of km. squared)
	-0.29

	 
	(2.58)**

	Wage (log of hryvnas)*Capital cost (log of hryvnas)
	0.39

	 
	(3.50)***

	Wage (log of hryvnas)*Network length (log of km.)
	1.32

	 
	(.)

	Capital cost (log of hryvnas)*Network length (log of km.)
	-0.14

	 
	(.)

	Year*Wage (log of hryvnas)
	-0.01

	 
	(16.56)***

	Year* Capital cost (log of hryvnas)
	-0.01

	 
	(0.49)

	Year*Network length (log of km.)
	-0.003

	 
	(3.13)***

	Year^2
	-0.005

	 
	(3.21)**

	Constant
	27.01

	 
	(0.13)

	Observations
	99

	Absolute value of z statistics in parentheses

	* significant at 10%; ** significant at 5%; *** significant at 1%
	

	Wald chi2
	89692.22

	Prob > chi2
	0.0000


Table A.2. OLS, Fixed effect and Random effect.
	
	OLS

Dependant variable: price per share
	Fixed Effect

Dependant variable: price per share
	Random Effect

Dependant variable: price per share

	Total assets
	0.00004
	-0.0002
	0.00003

	 
	(6.12)***
	(-0.63)
	(4.07)***

	EBIDTA
	-0.00082
	0.000132
	-0.0002

	 
	(-1.85)*
	(0.24)
	(-0.44)

	Net income
	0.001273
	0.00096
	0.00075

	 
	(1.76)*
	(0.87)
	(0.94)

	PFTS
	0.04686
	0.01651
	0.0327

	
	(1.89)*
	(0.83)
	(1.54)

	CAPEX
	13.8704
	11.6309
	11.256

	 
	(1.25)
	(0.62)
	(0.90)

	Efficiency
	16.329
	11.5502
	15.487

	 
	(0.42)
	(0.38)
	(0.47)

	Constant
	-44.6273
	-4.98123
	-41.9105

	 
	(-1.26)
	(-0.13)
	(-1.35)

	R-sq
	0.363
	0.153
	0.058

	Absolute value of z statistics in parentheses
	
	

	* significant at 10%; ** significant at 5%; *** significant at 1%


Table A.3. Hausman test.
	
	(A)

Fixed Effect


	(B)

Random Effect


	(A-B)

Difference
	sqrt(diag(V_b-V_B)) 
S.E.

	Total assets
	-.0000211
	.0000345
	-.0000556
	0.0000325

	EBIDTA
	.0001326
	-.0002036
	.0003362
	0.000325

	Net income
	.0009687
	.0007543
	.0002144
	0.000762

	PFTS
	.0165154
	.0327412
	-.0162258
	

	CAPEX
	11.6309
	11.2564
	.374521
	13.88194

	Efficiency
	11.5502
	15.4873
	-3.937096
	

	Test: Ho: difference in coefficients not systematic

chi2(3) = (b-B)'[(V_b-V_B)^(-1)](b-B) = -5.54 chi2<0 ==> model fitted on these data fails to meet the asymptotic assumptions of the Hausman test; see suest for a generalized test




Table A.4. Breusch and Pagan LM test for random effect.
	p_share[ncomp,t] = Xb + u[ncomp] + e[ncomp,t]

	
	Var
	sd = sqrt(Var)

	Price per share
	1172.54
	34.24237

	e
	470.4127
	21.689

	u
	184.4403
	13.5808

	Test: Var(u) = 0

chi2(1) = 6.59

Prob > chi2 = 0.0103
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