HOBUHU CBITOBOI HAYKN 281

Erica Cristina Balea', Mihai-Cristian Dinica’
TARGET COSTING AND RISK MANAGEMENT

In order to achieve the desired results, an increasing number of companies around the world
adopt target costing as a strategic managerial tool. The purpose of the paper is to examine the
impact of risk management through financial derivatives on the achievement of target costing
objectives. We show that hedging through a risk reversal strategy reduces the risk of costs higher
than the target cost and also lowers the volatility of future cash flows.
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Epika Kpicrina banea, Mixaii-Kpictian Jlinika
HIJIBOBI BUTPATU U YITPABJIIHHA PU3NKAMMUN

Y cmammi noxaszano, wo éce Giavwa Kiavkicmv Komnamiil no 6cbomy ceimy nouuUHaroMb
GUKOPUCMOBY6aAMU MemO00 UiAb0GUX GUMPAM AK IHCIMPYMEHM CHPAMeiMH020 YNPAGAIHHA.
Bueueno énaueé ynpaeainns pusuxamu 3a 00nomoz010 (inancosux oepueamusié Ha 00CAZHEHH
pisHa uiavoeux eumpam. Iloxazano, wio xedxncy8anus 3a 00nomozor cmpamezii nepezasdy pusuKy
SHUICYE PUUK GUMPAM, GUUWUX 6I0 UIAbOGUX, A MAKONC Y NEPCHEKIMUBL 3HUICYE B0AAMUALHICING
2POouLosUX NOMOKie.
Karouoei caosa: yinvosi gumpamu, ynpasninis pusuKamil, Xeoxncy8anHsi, NOXioHi.
Dopm. 19. JIlim. 21.

Opuka Kpuctuna banea, Muxaii- Kpuctnan JIuHuka
IEJIEBBIE 3ATPATBI U YITPABJIEHUE PUCKAMMUN

B cmampve noxkasamno, 1mo ece foavwee 4uca0 KOMRAHUL no eécemy Mupy HaduHarom
UCNO0Ab306aMb Memoo ueaesovlx 3ampam KAK UHCHIDYMEHm Cmpamecu4eckKo2o yYnpaeaeHus.
H3yueno e6ausnue ynpasienus puckamu nOCpeocmeéoM (HUHAHCOBHIX Oepusamueosé Ha
docmuoicernue yposus ueaeevtx zampam. Iloxazano, umo xedxncupoeanue ¢ noMoublo cmpamezuu
nepecmompa pucKa CHujcaem pucK sampam ebslule ue.nesovlx, a maKice 6 nepcneKkmuee CHux)caem
60AAMUABHOCHb 0CHENCHBIX NOMOKO0E.
Karouegvie caosa: yenesvie 3ampamol, ynpasienue pUCKamil, Xe0lNcuposanue, npou3eooHble.

Introduction. In present business conditions, increased competition, improved
technologies and volatile markets lead companies to manage more efficiently their
costs and adopt rigorous risk management policies. In such environment it is difficult
for companies to maintain satisfactory returns or profits and, according to Gupta and
Galloway (2003), accurate cost information is critical for every aspect of business.

In order to achieve the desired results, an increasing number of companies
around the world adopt target costing as a strategic managerial tool. Yazdifar and
Askarany (2012) show that target costing is equally used by both manufacturing and
service companies.

Ansari et al. (2007) state that target costing is the system of profit planning and
cost management used to ensure that new products and services meet market deter-
mined price and expected profit. The above idea can be expressed in the following
simple equation:

Target Cost = Target Price — Target Profit (D
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As one can observe, the exogenous variables in the above equation are expected
profit and market price, being strongly influenced by competition at product and cap-
ital markets. The dependent variable in the relation is cost, suggesting that in order to
meet its goals, a company has to manage it efficiently .

An important topic studied in literature is the situation in which target costing is
most useful. Ansari et al. (1997), Baker (1995), Butscher and Laker (2000), and
Gagne and Discenza (1995) concluded that target costing is a significant instrument
for those entities which are functioning in competitive environments and have short
product life cycles. According to Jackson (2003), the length of product life cycles,
level of competition, and customer needs and requirements are the factors which
determine the success of target costing.

Woods at al. (2012) studied the way that EVA can be introduced into the target
costing system of a European company. Kee (2010) analyzed if production-related
decisions made with target costing add significant economic value to the firm. The
author compares a traditional target costing model to another model that incorpo-
rates the cost of capital, concluding that the traditional target costing model system-
atically overestimates the marginal cost of cash-related production resources and
underestimates the marginal cost of invested funds.

Zengin and Ada (2010) state that especially in the case of small and medium
enterprises, combining target costing with quality function deployment and value
engineering techniques provides companies with a competitive cost advantage.

Based on the survey of Swedish manufacturing firms, Ax et al. (2008) show that
the adoption of target costing is positively correlated with competition intensity.
However, target costing is negatively correlated with perceived environmental uncer-
tainty.

Regarding risk management, numerous papers study the impact of hedging on
the value of the company. Although there are a few authors that found that hedging
does not add value to company (Jin and Jorion, 2006; Lookman, 2003), the majority
of studies show that hedging significantly increases company's value: Bartram et al.
(2011), Carter et al. (2006), Graham and Rogers (2002), Allayannis and Weston
(2001). The main theoretical rationales for corporate risk management in literature
are the agent conflicts between shareholders and debtholders or managers, the costs
of financial distress and tax reductions.

The purpose of the paper is to examine the impact of using risk management
techniques through financial derivatives on the target costing objectives achievement.
The paper is organized as follows: the first section briefly presents the main findings
in the areas of target costing and risk management, in the second section is present-
ed the examined case and the methodology. Further, the results and the conclusions
of the study are given.

Methodology. The target cost is the result of subtracting the desired profit (/7)
from the market-driven price (P).

TC=P-T11 )

But also, cost can be represented as the function of the price of raw materials
used (RM), the price of services purchased (S), the labor cost (L), the depreciation of
fixed assets used (D), different taxes (T) and the exchange rate in the case that some
costs are expressed in a foreign currency (FXrate).
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C=1f(RM, S, L, D, T, FXrate) 3)

In this paper we examine the case of a Romanian importer that is exposed to the
evolution of the EUR/RON exchange rate. Assuming that the rest of costs expressed
in RON are already fixed and the price of raw materials imported is also fixed in EUR
terms, the only financial variable that generates uncertainty in achieving the target
cost is exchange rate. Another assumption is that foreign exchange will be made at the
prevailing rate in 3 months (i.e., the maturity is in 3 months). The amount of EUR
that should be paid at maturity is already known, but the amount in RON necessary
to acquire those EUR is unknown, subject to the future prevailing EUR/RON rate,
thus generating financial risk for a company. For simplifying reasons, we assume that
the maximum EUR/RON exchange rate that allows achieving the target cost is
4,6000.

The solution examined here to mitigate the FX risk is the risk reversal, a struc-
ture that consists in trading a CALL and a PUT option, with different strikes.

The keystone in options pricing theory is the partial differential equation (PDE)
developed by Black and Scholes (1973) and Merton (1973). The PDE describes the
price of the option over time and it is constructed on the idea that a trader can per-
fectly hedge the option by selling and buying the underlying in the proper manner.

2
a—v+lx0232xﬂ+rx3xa_v—rV:0, 4
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where V is the value of the option, S is the price of the underlying, o is the volatility
of the underlying, assumed to be constant and r is the risk-free rate.

The Black-Scholes-Merton model is used to price a stock that does not pay div-
idends. The Garman and Kohlhagen (1983) model is derived from the BSM model
by solving the PDE and is used to price options on stocks paying continuous yield div-
idends and options on foreign exchange rates. According to Garman and Kohlhagen
(1983) model, the values of the CALL and PUT options are given by the following
formulas:

C=e™™ XSX¢(G1)—e_r"At XKXCD(GZ), Q)

P:e—rdAt xqu)(_dZ)_e_ffAt XSX¢(_d1), (6)
where C is the price of the CALL option, P is the price of the PUT option, @ is the
normal cumulative function of the standard normal distribution, S is the price of the
underlying, K is the exercise price (strike), r is the risk-free rate, At is the time to
maturity, r; is the risk-free rate of the foreign currency, ry is the risk-free rate of the

domestic currency and d; and d, are given by the following relations:
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Based on the above formulas, the call-put parity relation can be derived:
P=e ™ xK-e ™ xS+C )

The normal cumulative function of the standard normal distribution has the fol-
lowing form:
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The risk reversal strategy consists in simultaneously trading of a CALL and a
PUT option. The paper examines the case of an importer, buyer of EUR, in order to
construct the risk reversal strategy, the hedger has to sell a PUT option and simulta-
neously buy a CALL option. Accordingly, the price of the risk reversal is equal with
the difference between the price of the sold PUT option (P) and the price of the
bought CALL option (C). In this case, a positive value of the risk reversal will mean
that the hedger receives money for entering into the strategy, while a negative value
would mean that the hedger has to pay in order to trade risk reversal.

RR=P-C (11)
After replacing the prices of the CALL and PUT options with the above men-
tioned relations, the value of the risk reversal strategy can be also written as:

AR =6 x (K, X Py ) Ko XD} e x 6Dy +8x0))  (12)
where K and K|, represent the CALL option strike and the PUT option strike respec-
tively, and K; > K,,.

From the theoretical point of view, there can be constructed an infinite number
of risk reversal strategies, by varying CALL and PUT strikes (K, and K},). In practice,
however, just some possibilities are liquid. The most liquid risk reversal strategy is the
25A risk reversal, that consists from buying a CALL with a delta equal with 0.25
(25ACALL) and selling a PUT with delta equal with -0.25 (25APUT). Delta repre-
sents the first derivative of the options' price in respect with spot (underlying price).
The values of the delta of the CALL option (4,), respective the delta of the PUT
option (A,) are given by the following equations:

D= XD, (13)

_ —reAt
A, =-e ™ XD, (14)
Based on the values of CALL and PUT deltas, time to maturity, respective on the
market values regarding underlying price, domestic and foreign interest rates and

volatility, there can be derived the formulas for the strikes of the CALL, respective of
the PUT option.

P =

| S+H - +i2%At—®_1 X! At
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In respect with the volatility, we used the same assumption of the Garman and
Kohlhagen (1983) model, regarding the fact that volatility is constant. In this case, we
considered the same volatility for both strikes.

In order to estimate the volatility necessary to compute the options' strikes and
premiums, we used a database consisting of the EUR/RON fixing rates published by
the National Bank of Romania during the period 04.01.2010—31.12.2012 (764 obser-
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vations). Also, as an estimation of the domestic interest rate, we used the Romanian
Interbank Offer Rate ROBOR 3M (6,05%) and as an estimation of foreign interest
rate, we used the Euro Interbank Offer Rate EURIBOR 3M (0,187%), both pub-
lished on 31.12.2012. Also, the EUR/RON spot used in calculations was the fixing
published on 31.12.2012 (4,4287).

Given the fact that the Garman and Kohlhagen (1983) model uses annualized
volatility, we had to annualize the standard deviation of daily logarithmic returns of
the EUR/RON exchange rate, using the formula:

oSD
o=——,
JP
where ois the annualized volatility of the EUR/RON exchange rate, gSD is the stan-
dard deviation of daily logarithmic returns of the EUR/RON exchange rate and P is
the time period of returns, expressed in years. In our case, considering 252 business
days in a year, P is equal to 1/252.

After computing the strikes of the risk reversal strategy and the premiums of
options, we valued the probability that the exchange rate at maturity would be over the
critical level for achieving the target cost in the absence of hedging. Given our
assumptions stated above, this critical EUR/RON rate is 4,6000. We also observed the
impact of hedging on this probability. In order to compute for this probability, the fol-
lowing formula was used:

a7)

P(X>x)=1-ad(x), (18)
where @ is the normal cumulative distribution function. In this case, the mean of the
normal function is the market forward exchange rate and the standard deviation is
computed based on historical market rates. Specifically, this standard deviation was
calculated as the standard deviation of the 3 months logarithmic returns, multiplied
with the spot rate. The forward exchange rate is given by the following formula:

F =gxelaTrht (19)
Results. In applying the above methodology, the first step consisted in estimating
the annualized volatility of the exchange rate in our sample. The outcome was an esti-
mated volatility of 4,45% for the EUR/RON exchange rate over the sample period
(04.01.2010—31.12.2012). This result was used as an input in order to compute the
strikes of the 25ACALL and 25APUT options that create the risk reversal strategy. We
obtained a strike for the CALL option equal with 4,5615 RON/EUR and a PUT
strike of 4,4283 RON/EUR. From the economic perspective, by trading this risk
reversal, the hedger is protected against FX rate rising above 4.5615 at maturity by giv-
ing up the upside of FX rate falling below 4,4283 at maturity. Consequently, one can
argue that if the exchange rate at maturity (3 months in our case) is above 4,5615, the
hedger will buy EUR against RON at 4,5615, if the exchange rate at maturity is
between 4,4283 and 4,5615 the hedger will buy EUR against RON at the prevailing
market rate (because neither of the options would be exercised) and if the exchange
rate at maturity is below 4,4283, the hedger will buy EUR against RON at 4,4283.
The next step consisted in valuing the two options by applying the Garman and
Kohlhagen (1983) model. We obtained the same value for both options: 0.0149
RON/EUR. Consequently, the risk reversal strategy constructed in this particular
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case has the value equal with zero (it is the zero-cost strategy). The equality in the two
options' prices can be explained by the fact that we estimated and used the same
volatility for both options (both strikes). The model assumptions set a constant
volatility, independent of maturity and strike, and also consider a normal distribution
of returns, with no skew. However, the market practice relaxes these assumptions,
allowing the use of different volatilities for different maturities and strikes. Analyzing
the impact of considering a skew in the distribution of returns on the volatility and
options prices can be a point for future research.

After computing the strikes of the risk reversal strategy and the premiums of
options, we valued the probability that the exchange rate at maturity would be over the
critical level for achieving the target cost in the absence of hedging. That is, we com-
puted the probability that EUR/RON exchange rate will be above 4.6000 at maturity
as an estimation of the risk that the company faces in achieving its target cost. Based
on the historical dataset used, this probability is 14.61%, meaning there are 14.61%
chances that the company will not achieve its target cost as a result of the foreign
exchange risk in the case that it does not hedge. In order to obtain the probability, we
first computed the 3 months forward rate (4.4941) and the 3 months standard devia-
tion (0.1005). Taking into consideration that the strike of the CALL option in the risk
reversal strategy is 4.5615, lower than the critical value of 4.6000, through hedging the
company would completely eliminate the risk that will not achieve its target cost as a
result of rising foreign exchange rate.

Also, the probability that EUR/RON exchange rate at maturity will be above
4.5615 is 25.13%. In other words, the company would eliminate 25.13% of its down-
side risk through this hedging strategy. Because the CALL premium is equal to the
PUT premium, the company will not have to pay anything for risk reversal, but an
opportunity cost still exists. By selling the PUT option, the hedger gives up to the
upside of exchange rate falling below 4.4283 at maturity. Based on the historical data,
the probability that the exchange rate would be under 4.4283 is 25.64%.
Consequently, as a result of hedging with risk reversal, a company would eliminate
50.77% of possible outcome, thus reducing the volatility of its future cash-flows.

Conclusions. In order to achieve the desired results, an increasing number of
companies around the world have adopted target costing as a strategic managerial
tool.

The purpose of the paper is to examine the impact of using risk management
techniques through financial derivatives on the target costing objectives achievement.
Specifically, the paper examines the case of a Romanian importer exposed to the evo-
lution of the EUR/RON exchange rate and hedges through a risk reversal strategy.

The risk reversal strategy is a structure that consists in trading a CALL and a
PUT option, with different strikes. For valuing the options we used the Garman and
Kohlhagen (1983) model. In the case of a constant volatility assumption, the prices
of a CALL and a PUT option having the same delta is the same. We show, in the par-
ticularly studied case, that hedging through a risk reversal strategy reduces entirely the
risk of having costs higher than the target cost. Also, hedging through the 25A risk
reversal reduces the volatility of futures cashflows with approximately 50%.
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