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Abstract In recent years, companies have become reluctant to accept the risk associated
with investment in equipment. Theretore, equipment-providing services, where
an outside provider owns the equipment and collects fees for its use from the
user, have become increasingly popular because they reduce the users’ invest-
ment risks. In exchange for receiving these fees, an equipment provider takes on
part of each user’s operating risk. For such a service to be profitable, though, the
supplier must be able to accurately determine the appropriate risk and measure
how much of this risk it is accepting instead of the user. It is critical that the
equipment provider have an effective means to control the risk and understand
its potential negative effect.
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1. Introduction

In recent years, the uncertainty surrounding corporate management has risen
for several reasons, and investment in an enterprise and equipment is increas-
ingly risky in terms of future profitability. As a result, many businesses now
prefer to keep such investment at arm’s length by obtaining equipment through
equipment-providing services. In this service, an equipment provider makes
the initial investment, and the provider’s profits depend on how each user op-
erates the equipment. In this way, the provider also takes on some of the user’s
operating risk. For an equipment provider to operate profitably, it must be
able to accurately determine the amount of risk related to such equipment pro-
vision and price its services accordingly. To enable this, we have developed a
profitability simulator for equipment-providing services . Conventionally, con-
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Figure 1. Business Model of an Equipment-providing Service

tracts have been priced according to the amount of risk associated with each
contract, and it has been assumed that although a provider and user can share
the operating risk this risk cannot be decreased.

In this research, we show that equipment-providers can reduce their overall
risk through diversification since they serve users in various types of industry
and ditferent regions of operation. Since diversification reduces the overall
risk, an equipment provider can offer such a service at a lower price which
reflects the risk reduction made possible by a portfolio approach rather than
taking an individual-contract perspective.

The rest of this paper is organized as follows. Chapter 2 describes the risk-
management method conventionally used by an equipment-providing service
and the problem with this method. In Chapter 3, we explain the portfolio effect
and how it should be reflected in service pricing. In Chapter 4, we validate the
effectiveness of this approach. We conclude in Chapter 5.

2. Business Risk Management for Equipment-Providing
Services

Business Risk Management on a Contract Basis

The business model of equipment-providing services, where an equipment-
provider rather than a user owns the equipment, is outlined in Figure 1.
Equipment-providers supply various types of equipment such as information
technology (IT) hardware or energy-saving equipment and charge a fee which
depends on, for example, the amount of equipment used, the usage time, or
the effect. However, since the provider’s profitability depends on how the user
operates the equipment, an important characteristic of an equipment-providing
service is that the user and the equipment provider share the uncertainty (risk)
regarding future returns on investment. For an equipment provider to avoid
taking on excessive risk and ensure long-term profitability, the provider must
accurately determine the amount of risk it accepts for each service offer and
price the offer accordingly. Our approach to this problem is to consider first the
risk with regard to fluctuations. To accurately determine the amount of risk,
we develop an equipment-provider profit simulator. And, we use the size of
the profit-prediction range to define the amount of risk.
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Problem with Conventional Methods

The methods conventionally used have a certain limitation, as follows.

1 An equipment provider typically has service contracts with many users,
and the number of risks which a service supplier is exposed to will ex-
pand as the number of users rises. To run such a service safely, the
provider must be able to determine the total amount of risk.

2 Conventionally, a provider prices such a service by determining the po-
tential costs of the risks associated with each service contract assuming
that these risks are shared between the user and the provider and that the
amount of inherent risk cannot be reduced.

3. Risk Management through a Service Portfolio
Approach

Quantification of the Service Portfolio Effect

When the total risk taken on by an equipment provider is conventionally
calculated, the overall risk is considered to be a simple sum of the amount of
risk associated with each service contract. In this research, we quantify the
total amount of risk based on portfolio theory. A portfolio is a combination
of various assets owned by an investor. By combining assets with different
risk characteristics with regard to profitability, portfolio investment allows an
investor to reduce risk through diversification. An equipment provider holds a
portfolio of service contracts, and each contract can be considered an asset. We
think that the risk associated with each contract can be reduced by combining
many contracts whose profitability will depend on different factors, such as
industry type and region of operations. The amount of risk reduction achieved
through such diversification can be quantified.

The overall risk of a portfolio is computed using the variance and covariance
of the returns generated by the contracts held in the portfolio. In this way, a
linear relationship between the portfolio return and effective risk assessment
can be established. The standard deviation S(R;) is expressed (1) where R,
is portfolio, +; is the investment rate of asset i, o;; denotes the variance of the
return from asset 4, and 7;; denotes the covariance between the returns of asset

i and asset j.
S(Rp) = > oy ("
i

As for investment in stocks, Eq. (1) is used when asset is distributed to each
brand. However, since the service itself can not be distributed in an equipment-
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providing service, we can assume that v = 1(¢ = 1, 2,..., N). That is, S(Rp)
is expressed as

(2)

The amount of risk is defined using S(R,) of Eq. (2). In this research, using
an arbitrary constant « , we define the amount of risk () using the standard
deviation S(R,,) of a portfolio as

Q = aS(Ry) 3)

Constant a can be determined using a value at risk (VaR) approach. VaR is a
risk index which shows the maximum amount of a potential loss as statistically
determined for a fixed confidence interval when financial assets are held for a
fixed period. If we assume that the returns from each contract follow a normal
distribution for an equipment-providing service, and the period of possession
is fixed, constant @ can be determined by setting up a confidence interval. An
equipment provider should ensure that the amount of risk ) associated with
that contract does not exceed the permitted amount of potential loss.

Pricing on a Portfolio Basis

Because of diversification, the total risk is less than the simple sum of the
risk of each contract. Denoting the standard deviation of the return of each
contract as o;, we can express the effectiveness of diversified investment as

S(Rp) < Yo )

Given the lower risk that the provider is exposed to, the pricing of a con-
tract can be reduced. By accurately calculating the risk, we can determine the
minimum value of, for example, a service contract.

Our proposed pricing method and the conventional pricing method are com-
pared in Figure 2. In the past each risk premium was based on the risk of the
contract, and the price was determined by adding an appropriate risk premium
to the cost of providing the service. However, since the total risk that an equip-
ment provider is exposed to depends also on the effect of diversification, each
contract price can reflect the saving achieved through diversification. When the
risk associated with a contract is expressed as ¢ o; using the arbitrary constants
a; and standard deviation o;, the risk premium P(7) for service i is expressed
by the following formula based on the amount of portfolio risk (3.

a;T;

P(i) = Qzaioi

)
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Figure 2.  Service Price

Here, to take into account the amount of risk for each contract, P(i) is
calculated based on a proportional division of the sum total of risk from all
contracts. A lower service price can be offered during contract negotiation
based on this P(%).

4. Verification

We offer our clients one example of the equipment-providing service. We
applied our proposed approach based on a simulation using the charge data
from our service to verify the validity of this approach. P(i) was computed
using data from the actual service period. The charge data used for verification
(Figure 3) was obtained from four services over seven months. The calculated
monthly risk premium P(i) = a;0; and P(i) are compared in Table 1.

We obtained ) a;0; = 2,106 and @Q = 1,638. The proposed method thus
reduced the conventional risk premium by 22.2%, showing that this approach
justifies reducing the contract price. We expect the number of services to in-
crease in the future. Therefore, the effect of diversification within the service
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Figure 3.  Charge Data



90 CSES 2004

Table 1. Risk Premium

service | conventional method (a;o;) | proposed method (P(4))
A 347 270

B 563 438

C 900 700

D 296 230
Sum 2106 1638

portfolio will become more significant, enabling further reductions in the risk
premium that is charged.

s. Conclusion

Summary

We have shown that an equipment provider can reduce its share of operating
risk by providing services to many users in various industries and regions of
operation through diversification. By taking an approach where each equip-
ment provider is assumed to hold a portfolio of contracts, we have shown how
the total risk a provider is exposed to can be computed. Moreover, we have
shown how the pricing of a service contract can be lowered by taking into ac-
count the risk reduction achieved through a diversified portfolio approach. We
have verified the validity of this approach by simulating its application based
on data from the equipment-providing service provided by our company.

Future study

If the returns from new services are weakly or negatively correlated with
those from current services, further reduction in the portfolio risk will be pos-
sible. Although the present risk premium in contract pricing reflects a propor-
tional division of the risk taken on by the provider, taking into consideration
the correlation between the returns from each service and those from other ser-
vices will enable more suitable pricing with regard to overall risk. In the future,
we will work towards developing specific methods for doing this.
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