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Executive Summary / Abstract

In the wake of the recent credit crisis the practice of trading and valuation of over-the-counter (OTC) products has come under scrutiny. The process of valuation (or pricing) of financial products, including OTC products, has been increasingly outsourced over the past decade to third party service providers like administrators and pricing vendors. This trend has been spurred recently by a demand for a more transparent valuation process that would be able to price a product independently from both the counterparty and the investment manager.

This thesis investigates the risks related to the outsourcing of the valuation process and asks how an investment manager can be assured that the valuations of his financial portfolio are conducted correctly by an external party.

Using academic literature and literature from the investment industry itself, a best practice model is developed for mitigating both process and IT risks in an outsourced valuation process. To conclude the research, interviews with managers from the investment management sector were conducted to discuss the issues.

This research finds a web of external financial service providers, whose distinctive roles in the investment management process become increasingly vague. A structure of multiple levels of outsourcing is detected, where investment managers outsource their valuation process to an administrator who, in turn, outsources (parts of) his process to another third party specialist. It is concluded that, while a demand for transparency was one of the drivers behind the outsourcing trend, the outsourced valuation process has probably become even less transparent.

The best practice model developed in this research functions mostly as a framework to prevent problems due to incomplete, incorrect or late (stale) price information. Comprised of process controls, IT controls and governance controls, the framework ensures that a valuation process can be controlled in a similar way it would be in an in-house situation. When implemented in its entirety it should provide a very solid assurance.

In ensuing interviews with managers from the investment management sector it was discovered, however, that while the developed model may a be a good way to mitigate these risks, not every investment manager may be eager to impose a vast control framework upon his pricing vendors. Investment managers may opt to implement only a selection of the controls in the framework based on a cost/benefit analysis and their risk appetite. Some investment managers may choose to use only controls with which they can check delivered pricing information without imposing controls onto an outsourcing partner. Some may choose to trust external evaluations such as SAS 70 certificates. Some investment managers choose to accept a certain degree of risk. But this research argues that, because of the high impact misprices may have upon the investment sector, there should be high scrutiny from stakeholders on the amount of risk that is accepted in this regard.
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Chapter 1: Introduction
1.1 Chapter Introduction

This chapter will first discuss the circumstances that have prompted this research. This background information will consist of a brief introduction to the world of investment management, a look at the impact of the recent credit crisis and other important trends within the investment management sector.

Next the research objective including scope, methodology and research (sub-) questions will be stated.
The chapter will be concluded with an outlook on the thesis structure.

1.2 Thesis Background
Consequences of the Credit Crisis

The recent credit crisis of 2008 / 2009 has demonstrated how problems within the financial investment sector can lead to substantial losses to the individual players that are active in the sector, like retail investors, institutional investors, banks and investment managers, but also to the economy as a whole. Though the causes of this financial crisis are still being debated, the financial sector has come under intense scrutiny by governments, market regulators, auditors and investors. While recent headlines have focused on the culture of big bonuses, the breakdown of regulatory supervision and the practice of taking irresponsible investment risks, an important yet less featured consequence of the credit crisis has been a re-evaluation of the risks related to the trading of so-called ‘Over-the-Counter’ (OTC) products and the valuation process of these products. [1]
OTC products and derivatives
The name ‘Over-the-Counter’ is derived from the fact that OTC trade occurs directly between two parties, as opposed to listed (exchange traded) products that use regulated trade facilities as an intermediary.  An OTC product can be any kind of financial instrument, like a regular stock or bond, but also an exotic innovative financial derivative.
A financial derivative is, as its name suggests, a financial product of which the value is derived from an underlying product. According to the new accounting standard RJ 290 a derivative is a financial instrument with the following three characteristics: [31] (free translation from Dutch)
1. The value changes as a result of changes in market factors such as a specific interest rate, the value of another financial instrument, commodity price, currency exchange rate, price index of interest rate, creditworthiness or other variable (‘the underlying value’);

2. There is no or little upfront investment necessary compared to other contracts that react in a similar way to said market factors;

3. The instrument will be settled at a point in time in the future.

Common examples of derivatives are futures, options and swaps. Aside from using derivatives for speculative purposes, they are primarily used to mitigate (hedge), transfer or avoid a financial risk. A simple example of this is an interest rate swap, in which two parties agree to swap the costs or earnings of two interest rates. Derivatives, however, can be constructed in many ways, which allows the financial sector to constantly create new products that transfer risks in different ways. An OTC derivative then, is a financial product (or better, a financial contract) that derives its value from an underlying value and is not traded on a regulated market (it is non-listed).

This research will focus on all OTC (non-listed) products, and not specifically on the derivatives. The derivative product is just an example of how flexible investment managers can be in setting up a financial OTC contract and trade it as a non-listed product directly with a counterparty. This flexibility means that these OTC products become unique products and therefore become thinly traded; or put it another way, the product becomes illiquid. Because of this, it becomes hard to get a market price for the OTC product.

Importance of OTC products
The trade volumes of these OTC products have increased significantly over the past decade. [17] Hedge funds especially have jumped into the OTC trade. The problem of assigning an appropriate value to these OTC products became evident during the credit crisis when so-called ‘mortgage backed securities’ (MBS), OTC products that derive their value from packages of real estate mortgage products, turned out to have been overvalued and financial institutions needed to write off significant amounts on the value of these products.

MBS are just an example of financial products that are hard to value. This is why after the credit crisis the trend of OTC trading came under scrutiny. The process of pricing these assets was (and often still is) very opaque and it was hard to argue why a product was worth the value it was given. Regulators, investors and auditors have started to demand more transparency in the valuation process. [2] In response, the industry has started to produce a number of best practice reports and white papers regarding the valuation process. [2] [15] [21] [22] [23] [24] In these reports the call from stakeholders for a valuation process that is independent, from the input of the investment manager or the counterparty, is often at the center of attention. Valuation of hard-to-value derivatives often uses the valuation quote of the issuer of the product or the valuation of the front office investment manager who bought the product himself. [21] This obviously constitutes a conflict of interests, as the back-office (or administrator) of the investment fund must assure an independent valuation of the assets of the fund to avoid the artificial inflation of asset values.
The answer for both the problem of lack of transparency and lack of independency with regard to the valuation process is, in the best practice reports and white papers, sought in using a ‘third party specialist’. These parties are described in many ways; some common examples are ‘third party service provider’, ‘third party valuation provider’, ‘market data vendor’, ‘pricing vendor’ and ‘third party specialist’. The definitions are vague, as are the ranges of different services they provide and the way they provide them. What they all have in common though, is that in some way they make an essential contribution to the asset valuation process. This thesis will use the term ‘market data vendor’ when referring to companies that price listed products and provide other market information. The term ‘valuation service provider’ will be used when referring to companies that price non-listed (OTC) products.
Outsourcing trends in the Investment Management sector

The conclusion of the aforementioned reports to outsource (parts of) the valuation process to these valuation service providers in order to achieve better independence, transparency and quality strengthened the trend of outsourcing that was already ongoing within the investment management sector.
Over the past decade investment companies have increasingly started outsourcing many, if not all, of their back-office activities. [3] [4] Examples of back-office activities that have been outsourced include, among others, transaction administration, trade settlement and fund administration. This outsourcing trend has been driven by, among others, the need to focus on core business activities, access to expertise, cost reduction and cost restructuring. [4]
The outsourcing of the valuation process has already been part of the general outsourcing trend. If, for example, an investment company had outsourced its back-office activities to an external administrator, this administrator would often also conduct the valuation and subsequent calculation of the Net Asset Value (NAV). The NAV represents the present value of all assets owned by the fund, and thereby the value of the fund itself. The rise of valuation service providers specifically dedicated to OTC product valuation has been a more recent one though. [5] [6] While acknowledging that outsourcing to a valuation service provider, who employs skilled and experienced personnel and owns the resources to adequately perform these valuations, is not a bad idea in itself, one should note the inherent risks that evolve from outsourcing (parts of) the business process.
On the next page is a figure of what a high-level overview of the information flow would look like in a situation where an investment manager has outsourced (part of) its valuation activities. By outsourcing these activities, the outsourcing party responsible for the valuation (either the investment manager or his administrator) loses control over them and has to rely on the internal controls of the external valuation service provider. If not managed properly, the danger of a potential ‘black box’ situation is real. This black box would not improve the transparency of the process, nor would it be able to provide the assurance of correct valuations.
Note: this research will ignore whether the back office activities (including valuation) have been outsourced to an administrator. It is considered the same situation, as it is the outsourcing to the valuation service provider that is been scrutinized in this research. While the role of administrators in the process will be discussed, one can assume there is no administrator in play.
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Figure 1: Valuation process (players & information flows)

Importance of proper valuation

One should take note of the importance of proper valuation to the entire risk framework of an investment fund. With regard to hedge funds, McVea notes “Crucially, asset valuations lie at the centre of the credibility of the hedge fund industry.”[3] This is actually true for most, if not all, investment funds. The asset valuations are used to calculate the NAV (most often done in the back-office), which is then used, as can also be seen in figure 1, for client reports, financial statements and regulatory reports. The valuations are also used for management reports which are used by the front office to adjust their risk assessment and investment strategy depending on the value of current asset holdings.
Because asset valuations function as the source of all these reports, it creates risks in many aspects of the company, whether a customer satisfaction risk, reporting risk, compliance risk, investment risk or strategic risk. In other words, almost all risks an investment fund is exposed to are connected to the valuation of the assets. Moreover, these risks not only endanger the company itself but indeed the entire industry, as we’ve seen with the credit crisis. In this context McVea notes: [3]

“…incorrect valuations are, as events in the recent subprime mortgage market debacle have shown, likely to result in a hedge fund’s total risk profile being mis-priced. Such mis-pricing increases the likelihood that costs will be borne by uncompensated third-parties (i.e. other indirectly connected financial institutions) and magnifies the possibility of a ‘financial stability event’ occurring.”
1.3 Research Objective

The objective of this research is to identify the risks resulting from outsourcing (parts of) the valuation process and to find ways (controls) to mitigate those risks. The risks and controls will be assessed from both the business process perspective and the perspective of information system reliability, integrity and security. This research will limit its scope to the operational aspects of the outsourcing model, because high-level risks concerning outsourcing and valuation processes in general have been accounted for in most of the best practices papers currently available. Further details on the scope of the research can be read in section 1.5, Research Scope. From the research objective the main research question can be deduced.
Main Research Question:

How can investment managers effectively mitigate the operational risks of outsourcing the valuation processes?

The answer to this main research question will be found by answering the research sub-questions, which have been divided in two categories, using a top-down approach.
General market-related questions

1. What are the motivations for outsourcing valuation within the investment industry?

2. What is the scope of these outsourcing activities?

3. How important is outsourcing of valuation processes at this moment and how will that evolve in the coming period? 

4. Who are the key players in the market (i.e. who outsources what to whom)?

Process-related questions

5. What are the risks of outsourcing the valuation process, from both the business process perspective and the information system perspective?
6. What controls need to be implemented to mitigate the risks from valuation outsourcing?

7. To what extend have the findings of this research, of how to mitigate valuation outsourcing risks, been adopted by institutional investment funds?

The general market sub-questions need to be answered in order to gain insight in the very complex sector of investment management and related services. Section 1.2 on background information scratched the surface in this regard. To make sense of the valuation process and outsourcing risks, one has to understand the investment sector and its trends. Answering the market sub-questions should also help to confirm the importance of solving the problem this research identifies.
The process-related questions will focus the research onto the actual valuation (pricing) process, the risks and the additional outsourcing risks, and will start identifying ways to mitigate those risks.  This will be done from both the business process perspective as well as the information system perspective. The business process perspective will focus on the risks and controls inherent to the process of valuation itself, while the information system perspective will focus on risks and controls deriving from the use of IT systems which are a crucial part of the process. This will result in the construction of a best practice model for ‘mitigating risks when outsourcing the valuation processes’. The last sub-question will compare the best practice model with real-life practice within the investment management sector itself. This will be done through interviews with managers from the sector.
1.4 Research Methodology

This research will be a qualitative research and will be conducted during an internship at the Financial Services (FS) group of the System & Process Assurances (SPA) department of PricewaterhouseCoopers (PwC).

First stage – Literature Review

The first stage of the research will consist of an in-depth literature study of risk management, outsourcing and valuation in order to create a set of best practices for managing operational risk related to the outsourcing of the valuation process.

The literature review will be divided in three specific themes:

1. Overview of the investment management sector, the players and their roles and the trends within the sector. Sources will include news articles from financial newspapers, statistics regarding the sector, market surveys, articles from investment magazines, transcripts and reports produced by the sector itself.

2. Analysis and interpretation of how the pricing process works and review of best practice publications developed by industry experts and regulators in the areas outlining the challenges and solutions regarding that pricing process.
3. Study of Enterprise Risk Management, predominantly COSO ERM, as a framework and tool to use for eventually creating a best practice model.
Especially within the Hedge Fund industry, many guidelines and white papers have been published that discuss the best ways of pricing hard-to-value financial instruments and valuate complex fund portfolios. However, these industry guidelines are not, or only to a limited extent, adapted to an outsourcing situation. The combination of outsourcing, valuation and risk management is new, and this research paper will fill that specific literature gap, specifying ‘best practices’ in this area. The conclusion of the first stage will be the construction of a best practice model.
Second stage – Market Interviews
The second phase of this research will be used to verify, in the context of the Dutch investment management industry:

1. The importance, drivers and challenges of outsourcing valuation processes 

2. Whether and to what extent the ‘best practices’ as defined in the first stage of the research are considered or already applied by Dutch investment managers. 

The input for the second phase will be gathered by conducting in-depth interviews with managers from the investment management sector. During these interviews the control frameworks of the companies will be discussed and compared to the findings of this research in the setting of a workshop / open discussion, which should enhance the perspective of the research.
1.5 Research Scope
The scope of this research is limited to the operational aspects of the outsourcing model and, though a broad picture of outsourcing trends will be presented, to the outsourcing of OTC product valuations by investment managers. This is to ensure relevance and manageability. This scope will result in a research focused on:
· the roles and responsibilities of the parties involved (i.e. investors, investment managers, valuation service providers, administrators, etc)

· the information flows between these parties

· the risks involved in the transfer of the information between the parties involved and the processing of valuation data by the valuation service provider

· an effective control framework to be implemented and operated by the investment manager to ensure the completeness, correctness and timeliness of the valuation data received from the valuation service provider

Specifically excluded from the scope are:

· the econometric validity of the financial models (i.e. formulas are considered a given)

· the accounting treatment and requirements concerning the financial model

This practically means that this research will not, for example, study what a good or valid valuation method (i.e. mark-to-market or mark-to-model) is or what a valuation formula should contain. These are specific concerns for the financial experts that know how to build such models and formulas. This research will not study what appropriate sources for broker quotes are, it will look, however, at the information flows with these sources and how this information is transferred and processed. The validity of the source itself is again a concern for the financial experts and is outside this research scope.

This will mean that risks deriving from poor financial insight resulting from inadequate valuation models or poor choice of broker quotes will not be included in the risk analysis and mitigation. However, risks deriving from poor governance of these models like, for example, inadequate authority policies for changing the models will be included in the risk analysis.
1.6 Thesis structure

The thesis will be structured as follows:

Chapter 2 will contain the literature review in the three segments of market review, best practice review and existing academic research as discussed in the research methodology.

Chapter 3 will outline the best practice model for mitigating risks derived from valuation outsourcing. In this chapter the contents of the literature review will be combined to construct the best practice set and argumentation will be put forth in its defense.
Chapter 4 will report on three interviews conducted with two managers and an accountant active within the investment management industry. The interviews will function to validate and nuance the findings.
Chapter 5 discusses the answers to the research sub-questions and finally the main research questions, after which the conclusion will be formed. Finally, a research reflection and recommendations for future research will be discussed.

1.7 Chapter Summary

This chapter introduced recent trends within the investment management sector as the practical background for this research thesis. The recent credit crisis and the ensuing scrutiny and demand for transparency and independency, with regard to valuation processes, were discussed. A brief introduction to the nature of OTC products and their valuation has been given, as well as an overview of the outsourcing trend that has been going on in the investment management sector.

Next the research objective was stated, and from that the research (sub-) questions, methodology were derived and the research methodology and scope were discussed. Finally the structure of the thesis was elaborated.

Chapter 2: Literature Review

2.1 Chapter Introduction
This chapter will review the literature study of this research in the three domains as discussed in the research methodology. Those three domains being (1) the investment management sector review, (2) the industry best practices and white paper review and (3) the review of existing academic theory Enterprise Risk Management.
The market review will start by giving an overview of the most important players and roles within the market including (institutional) investors, different fund types, investment managers and valuation service providers. With this overview a basic understanding of the activities in the market is created. After this, the operational model of the investment manager within a front-, back- and middle- office structure is analyzed. Finally, an in-depth analysis of the trends of outsourcing and OTC trading will be discussed. 
The second domain will analyze industry best practices on the valuation process in the context of outsourcing. First an interpretation of the valuation process itself will be given, developed by this research based upon a broad spectrum of industry materials. Next, a number of best practice reports and white papers will be combined to form a consensus view on what the sector deems best for this process. Sources used to explain this domain often stem from the hedge fund industry. This research isn’t limited to the hedge funds industry, but the frequent use of sources from this industry may give that impression. The hedge fund industry sources are used because this sector has already studied the issue. Their findings can be applied more broadly in the investment industry.
The final domain will discuss existing academic research in the fields of Enterprise Risk Management. The COSO / ERM model will take a central role here, and will be studied in the context that it’ll be used as a tool to develop a risk management framework.
2.2 Overview of the Investment Management Sector
Market Overview, the Roles and Players

First the different players that are active in the investment management sector and their roles will be analyzed. It isn’t easy to give a clear and comprehensive description of the investment management sector as it is nowadays. This is because of the great many players that are active in the investment sector and its supporting activities and the very different roles these players take in the sector. The overlapping terminology to indicate what a player does also doesn’t help. This overview will provide those unfamiliar with the world of investment management with a basic understanding of how it works and define the terminology used in this research. Sources that are used to describe the different roles and players originate from different parts of the world. Regulations may differ for different countries, but in this case the quoted sources provide an explanation in a context that can be used universally.
Investors

Investment management starts with the investors that provide the financial means to invest. This research indentifies three distinct types of investors: retail, private and institutional. This distinction is primarily based upon the amount of money they bring to the table and their involvement in OTC trading. 

Retail investors are individual investors who buy and sell securities for their personal account, and not for another company or organization. They are also known as ‘individual investor’ or ‘small investor’. [38] This type of investor is ignored in this research because they are not involved in OTC trading. Though there is no formal difference between private investors and retail investors, private investors are a different group regarding the amount of money they bring as investors. Private investors consist of wealthy individuals and families. The amount of their capital allows them to invest in more comprehensive funds, like hedge funds. Still their influence to this research is also limited.
The most important investors in the context of this research are institutional investors. An institutional investor is a non-bank person or organization that trades securities in large enough share quantities or amounts that they qualify for preferential treatment and lower commissions. Institutional investors face fewer protective regulations because it is assumed that they are more knowledgeable and better able to protect themselves. [38] Examples of institutional investors are pension funds and insurance companies. These institutions often have an investment management branch within their organization, but some let their money be managed by companies specialized in institutional investment management. This is often referred to as fiducial management and can, from the perspective of (for example) a pension fund, be interpreted as outsourcing the front office, the actual management of a portfolio. Some of the largest institutional investors are located in the Netherlands, examples are Stichting Pensioenfonds ABP, Pensioenfonds Zorg & Welzijn (PFZW) and the Shell Pensioenfonds. [7] To get a perspective of how much money these institutions put to the table, consider the table below for an example of pension funds.
Euro zone population and pension assets (as of December 31st, 2005) [39]
	
	Population 

(millions)
	Value of pension assets (€ billion)
	Pension assets 
(as a % of GDP)
	Pensions per capita (€)

	Belgium
	10,5
	50,0
	15,9 %
	4800

	Finland
	5,2
	129,9
	82,0 %
	25.000

	France
	60,7
	210,4
	11,7 %
	3500

	Germany
	82,5
	366,1
	15,3 %
	4400

	Ireland
	4,1
	62,3
	37,4 %
	15.200

	Netherlands
	16,3
	957,8
	180,1 %
	58.800

	Norway
	4,6
	54,6
	25,7 %
	11.900

	Portugal
	10,6
	18,3
	12,1 %
	1700

	Spain
	43,5
	72,6
	8,2 %
	1700

	Sweden
	9,0
	316,7
	104,3 %
	35.200

	Switzerland
	7,4
	398,8
	129,6 %
	53.900

	United Kingdom
	60,1
	2342,0
	123,3 %
	38.500


When looking at the column stating the pension assets as a % of that nations GDP, one can imagine the huge amounts of money these institutions have invested. When considering OTC trade, being a big investor in terms of assets is important because of the huge liabilities that may ensue from these contracts.
Investment Funds
Having described the different types of investors, the different types of funds they can invest in will now be described. An investment fund is purely a legal entity, often described as an investment vehicle. It is not a tangible company with people in it. Funds are often overseen by some type of ‘governing body’ that oversees its affairs and determines which party performs what activities. This thesis will describe three different categories of funds: generic investment funds, hedge funds and fund of hedge funds. 

Generic funds
According to the SEC [32] U.S. securities law categorizes investment funds into three generic types: 

· Mutual funds (legally known as open-end companies); 

· Closed-end funds (legally known as closed-end companies); 

· UITs (legally known as unit investment trusts). 

These types differ mainly on the procedures of stepping in (investing) and stepping out (cashing / selling) of the fund, but all types basically do the same. They acquire money from different types of investors (can be both private and institutional investors) and invest this money into regulated (listed) products such as stocks, bonds and money markets. The investment managers that run the fund receive fees that are linked to the fund’s performance. These types of investment companies in the U.S. are primarily regulated through the Investment Company Act of 1940. [32]
Hedge Funds

The term hedge fund has recently in the media been interpreted in many different ways and is used to refer to many different sorts of investment funds. Therefore what is considered a hedge fund has become blurry. IFSL describes hedge funds as follows: [33]

“Hedge funds are private pooled investment limited partnerships which currently fall outside many of the rules and regulations governing mutual funds. Hedge funds therefore can invest in a variety of securities on a leveraged basis. Today, the term hedge fund refers not so much to the hedging techniques hedge funds may employ as it does to their status as private investment partnerships.”

The IFSL report also states four key characteristics of hedge funds: [33]

· Exemption from many investment protection and disclosure requirements

· Flexibility in investment options

· Wide dispersion in investment returns, volatility and risk

· Linking compensation to performance
The SEC states regarding hedge funds in the U.S.: [34]

“Unlike mutual funds, however, hedge funds are not required to register with the SEC. Hedge funds typically issue securities in “private offerings” that are not registered with the SEC under the Securities Act of 1933. In addition, hedge funds are not required to make periodic reports under the Securities Exchange Act of 1934. But hedge funds are subject to the same prohibitions against fraud as are other market participants, and their managers have the same fiduciary duties as other investment advisers.”
So, just like basic investment funds like the mutual fund, a hedge fund is open to both institutional and private investors. A hedge fund has a specific investment strategy, often set forth in a financial prospectus. The investment strategy refers to specific markets to be targeted and / or the financial instruments which are used; it can be either a broad or specific strategy. The most important difference between a hedge fund and a basic investment fund is the use unregulated financial instruments. These financial instruments are used by hedge funds to ‘hedge’ (mitigate) investment risks. The investment management of the hedge fund receives a fee related to the funds yield, similar to the case of a mutual fund.

The number of hedge funds and, more importantly, the amount of assets under hedge fund management has shown significant growth over the past decade. Though the recent credit crisis has caused a shrink, there has been an obvious growth trend as can be seen from the figure on the next page.
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Figure 4: Graphic created using data from IFSL annual Hedge Fund report 2009 [33]
Fund of Hedge Funds

A fund of hedge funds is a fund that invests its money in various hedge funds, instead of directly investing in securities. [34] The risk is spread by using different hedge fund with different investment strategies.

Fund Managers
The fund manager (or investment manager) manages the investment fund, which means he makes the trade decisions on what assets, securities and other financial products to buy and sell. Fund managers differ in sizes, some funds are managed by a single person while other funds have large offices filled with personnel dedicated to managing a fund. The term investment manager is also used, but often in the context of the body that executes the entire trading process including administrative functions. In that context it is regarded as the core of all activity.
Brokers

Brokers in the investment management sector function just like real estate brokers: they act as a middle man between two parties in order to trade financial assets and securities. They charge a fee for performing this middle man function. [38] Brokers do not buy or sell the financial products themselves and therefore do not own any assets. As primary contact for trading financial products, they often provide the so-called ‘broker quotes’, a price they are willing to trade a product for which often becomes an important source for acquiring market prices for a financial product.
The primary players in the investment management trading process have now been discussed. Next are some of the financial service providers, third parties that perform support activities in the process chain.

Administrators

The term administrators in the world of investment management is most often used within the hedge fund community and refers to companies that perform certain middle- and /or back office activities for the fund. The structure of front-, middle- and back office will be discussed later on. Administrators often are an important outsourcing partner for investment managers. Administrators have been around for some time, but according to a Celent Communications report on ‘Trends in Hedge Fund Administration’, recently new players in the investment management business have started to add administrator services to their activities. [8] Examples of these are large custodian banks, prime brokers and hedge fund spinouts (back offices of large hedge funds that have split from the hedge fund and started to service other hedge fund’ back offices besides the back office of its traditional parent company). What the traditional core competences of custodian banks and prime brokers are will be discussed later, but the fact that all these different players are starting to adopt the role of administrator, is making it even harder to make clear distinctions between the players and their roles. On the next page is a figure of the largest hedge fund administrators as of 2008.

[image: image4.emf]Largest Hedge Fund Administrators (2008)

0 50 100 150 200 250 300 350 400

CACEIS Investor Services

GlobeOp Financial Services

SS&C Fund Services

Fortis Prime Fund Solutions

HSBC Securities Services

The Bank of New York Mellon

Citi

Goldman Sachs Administration Services

State Street Alternative Investment Solutions

Citco Fund Services

Assets under Administration in billion $


Figure 5: Graphic created using data from IFSL annual Hedge Fund report 2009 [33]
Custodians
Custodians are often trust companies or banks. Their most important role is the safeguarding of the assets and securities in the investment fund and keeping investor records. By separating the trade activities of the investment manager from the physical access to the securities and records, the risk of fraud is mitigated. [38] Related to this role are activities like performing the financial transactions resulting from asset trading, custody, clearing of assets, financing if needed, foreign exchange transactions, cash management, securities lending and reporting on these activities. [33] In general, a custodian conducting these activities for the investment manager is not considered outsourcing, because an investment manager would not (be able to) perform these activities itself.

Sometimes the activities of a custodian are conducted by a prime broker, most often this is the case for hedge funds. The main difference between a custodian and prime broker is that a custodian typically will not provide its securities lending service to a long-short fund (such as a hedge fund), while a prime broker does. The fee structure is often also different. While custodians calculate a margin over all transactions of the service they provide, the fee of a prime broker is based on debt and short balances that the investment manager has. [9]

Valuation Service Providers & Market Data Vendors

As mentioned in the introduction, a distinction can be made between companies that provide prices for listed products and other market information, such as exchange rates, on the one hand and companies that provide price (information) for non-listed (OTC) products. Both provide this specific service for the investment management industry. Examples of market data vendors, who provide price information for listed products, are Bloomberg and Thomson Reuters. Examples of valuation service providers, who provide prices or price information for OTC products, include NumeriX, FINCAD, Pricing Partners and MarkIt. Many of these valuation service providers specialize in the pricing of specific products. [1] They also use different types of platforms to provide the service, which range from simply providing the raw information for pricing to software as a service solutions. [10] Some valuation service providers specialize in building the proper software technology platforms and partner with other providers to provide a ‘best of breed’ solution.

Credit Rating Agencies 

Credit rating agencies, identified by the SEC as ‘Nationally Recognized Statistical Rating Agencies’ (NRSRO’s), deserve a separate mention because they have gotten a lot of attention in the wake of the global credit crisis and can be confused with market data vendors. The SEC states: [35]

“A credit rating agency is a firm that provides its opinion on the creditworthiness of an entity and the financial obligations (such as, bonds, preferred stock, and commercial paper) issued by an entity.”
This credit rating is often used by the investment managers in the front office of an investment fund to decide whether to invest in a specific product. The credit rating agencies do not provide a price for the products. However, their ratings can be used as input for a pricing model to calculate a price (see mark-to-model pricing in section 2.3 for details on the pricing model).

The best known credit rating agencies are arguably Fitch, Moody’s Investors Services and Standard & Poor’s Ratings Services. Credit rating agencies have a negative image since the credit crisis because these firms were accused of consistently overrating the creditworthiness of certain financial products, especially mortgage-backed-securities (MBS), and their issuers. Whether this was because the credit rating agencies made mistakes in rating these increasingly complex products (packages of mortgages were shoved together) or because these rating agencies had an interest in overrating these products is still under debate.

Though the credit ratings may serve as an important input for the pricing process, this research will not study the risks regarding the use of these ratings because the validity of the pricing model and its inputs are outside the scope of this research. Pricing experts will have to decide if they deem the information of a specific credit rating agency trustworthy.
Summary of players and roles

The figure below illustrates the previously described entities and how they interconnect. 
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Figure 6: Overview of the Investment Management Sector (players & roles)

Note that this is just an example of how it commonly works when all described actors are present. Of course the existence of, for example, an administrator depends on whether activities have been outsourced. These activities, including pricing, can also be done by the back office of the investment manager, in which case prices are provided to that entity. Summarized, this is just an example to help one understand, not a definition of how it works.

As stated, the role of some players in the market is blurring. Administrators and custodians start adding additional functions to their service range, trying to offer a total package to their customers. Making clear distinctions between who is doing what is therefore becoming increasingly difficult. Next, the process structure of front-, middle- and back office is described, and the role of all players within this structure is explained.
The Front-, Middle- and Back office
The investment manager is the central entity when describing the office structure. Next are two figures that depict the front-, middle- and back office structure. Since this structure is interpreted and used in different ways throughout the industry, both figures present a slightly different picture. These figures therefore function as an example of how the structure works.
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Figure 7: Front-, Middle- and Back Office structure from Aite Group Report [2]
[image: image7.emf]Front-Office Investment Process Middle-Office / 

Back-Office

Pre-Trade / 

Trade Activity

Post-Trade

Activity

Accounting / 

Record Keeping

Client Services

Portfolio

Management

• Pre-trade decisioning

• Pre-trade compliance

• Trade entry

• Routing

• Trade order management

• Research

• Analytics

• Performance Measurement

• Attribution

• Risk management

• Compliance

• Performance Reporting

• Invoicing

• CRM

• Extranet

• Reference Data Management

• Income accounting

• Tax reclamation

• Trade

Matching / Settlement

• Custody

• Reconciliation

• Corporate actions

 Figure 8: Front-, Middle- and Back Office structure adapted from Celent Report [11]
The front office is the terrain of the fund manager himself. The traders look for opportunities to invest and decide which assets to trade in order to create a portfolio yielding as much interest as possible within the defined market risks. For this purpose traders in the front office have their own systems to model and valuate products they consider trading. The front office can be considered as the core business (and often core competence) of an investment firm.
The back office is the administrative heart of the investment firm. Once a trade has been initialized by the front office, the back office takes care of the entire post-trade process including responsibilities like trade confirmation, settlement, custody, reconciliation and accounting. The back office is in most cases also responsible for the valuation of the current assets under management. The back office is the part that is often outsourced to an administrator, but may still be executed by the back office of the investment manager.
The middle office is the control department of the investment manager. Its responsibilities include compliance, risk management and the composition of reports both internal and external stakeholders. The middle office may be outsourced, this is most often the case with investment funds that are managed by single person fund managers.
As stated this framework of front-, middle- and back office is not applied in the same way in everywhere, especially in the middle- and back office some activities and responsibilities may be allocated different. But in general, the industry uses this framework to refer to the different activities associated with investment management.

Market Trends
Now that an overview has been given of the investment management sector, the players and their roles within the process chain, it is time to analyze some trends within that have been going on or are still ongoing within the industry.

OTC products trading
This section will briefly discuss the trend of increased trading of OTC products over the past decade. The figure below shows the number of monthly events associated with OTC derivative trades such as new trades and terminations. Not included are intra-company trades and tear-ups.
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Figure 9: Created using data from ISDA Operations Benchmarking Survey 2009 [17]

As seen with many trends analyzed in this paper, the volume of OTC trading has increased over the past decade. After an explosive growth in 2006 and 2007, the growth has stalled in 2008 which most probably has to do with the often mentioned credit crisis. As the trade in OTC products came under scrutiny, some thought that the trade in these products would (slowly) end. This is probably not the case. A post-crisis survey by Deloitte on transformation within the financial services industry [18] pointed out that the industry feels it could take a couple of years before complex products (of which OTC products are a large part) regain their position in the market and there may very well be changes in the way they are structured and/or regulated. But it is also stated that complex products will not disappear, as indicated by some quotes in the survey from managers in the sector: [18]
“I don’t think they [complex products] are going to leave the market, but I think they will be restructured and re-priced. You are going to see different benefits and different prices for those benefits. People are going to revisit their assumptions around product design, product optionality and product pricing.”

“Their [complex products] abuse does not negate their initial utility. When they come back, they will be simplified and regulated so that the abuses won’t be repeated. In other words, it is one thing to do a credit default swap as a hedge, which is very useful and people will want it and pay for it. It is another thing to use a credit default swap as a casino bet, without anything to hedge. This will be restricted.”

The trade in OTC products is an important factor of the increase in outsourcing, which will be discussed in the next section.

Outsourcing Trends
This section will focus on the outsourcing trends within the investment management sector. The outsourcing developments of the recent past, the situation now and a brief look into the near future will be discussed, along with the motivations that drive these trends. The overview of the players and their roles within the investment management sector have already given some insight into the practice of outsourcing, this section will make a complete picture, including different outsourcing models.
The Turning Point

The amount investment managers outsourced to third party service providers like administrators started to rise about a decade ago, just before the new millennium. This point in time marks the starting point for many trends in the investment management industry, including the rapid growth of hedge funds (in both number and amount of assets under management), the increase of institutional investors as hedge fund capital source and, as seen in the previous section, the growth of OTC trading.
With regard to outsourcing, since around 1999 the amount of hedge fund assets under administration by a third party administrator increased steadily until 2008. In that year it dropped 30%, mostly as a result of the credit crisis which decreased hedge fund assets themselves. [33] Disregarding the credit crisis, the fund administration business has been on the rise for a decade. Celent Communications published a report on outsourcing within the investment management sector in 2002 titled ‘Outsourcing: the Coming Wave in Investment Management’. [11] According to page 4 of this report, outsourcing was not a new concept in the investment management sector. Operational functions from the back office like fund accounting, fund administration, transfer agency operations and custody had been outsourced increasingly for over 30 years.
Motivations for Outsourcing Back Office Functions
The motivations to outsource back office activities have been outlined in several reports and market experts, notably for the hedge fund sector. Though they tend to differ somewhat, the overall picture of arguments for and against outsourcing is generally the same. 
According to Celent Communications [11] investment managers cited the focus on core competencies as the primary reason to outsource back office functions, followed by the desire to improve productivity, reduction of operation costs, the reduction of risks and the desire to improve client service. The same report cites accountability issues and loss of control as the primary concerns of investment managers with regard to outsourcing, followed by worries of the outsourcer’s commitment level, the cost of outsourcing and the potential loss of a competitive differentiator.

In a presentation at the conference on ‘Mastering Investments and Offshore Funds’ in November 2001, Dermot S.L. Butler, chairman of the Custom House Administration & Corporate Services, cited “the comfort that is provided to investors, if the administration of a Fund, and particularly the calculation of the net asset value of that Fund, is being carried out by an independent third party” as the main advantage that a third party administrator brings to the table. [12] Though at that point, the independency factor wasn’t yet a real driver that boosted the outsourcing trend, Butler thought the investment in this independent third party would retain investors and even attract new investors to a hedge fund, because investors were worried about this independency issue. Butler also cited costs as an important incentive for hedge funds to outsource back office activities, especially for hedge funds with a small amount of assets under management. These small hedge funds simply do not have the means to afford their own administrative back office, and are therefore forced to outsource these activities to third party administrators. The last incentive for outsourcing Butler mentioned is the “transferring the risk, and resulting liability, represented by, for instance, the possibility of expensive administrative errors, from the Fund Manager to the third party Administrator – or that Administrator’s insurance company.” 

A survey conducted in the Dutch investment management industry, published in 2007, [13] revealed some additional drivers for outsourcing. Those include access to experienced staff, resources and leading edge technology, a shift from a fixed to variable cost structure and a general pressure for cost reduction.
The general pressure to reduce costs is also discussed in the aforementioned Celent report on outsourcing. [11] As the assets under management of hedge funds grew and became more global, operational costs increased due to growing transaction volumes and an operational infrastructure that wasn’t kept up to date. These growing costs pressured the management fees. This forced investment managers to rethink their strategies and opened the door to the increase in outsourcing. 

Below is a summary of the drivers of the trend to outsource back office activities to administrators, in order of probable importance:

· focus on core competences (portfolio- and investment management)
· operational cost reduction (shift from fixed cost to variable cost structure)

· access to experienced staff and resources and leading technology

· improve productivity and performance

· risk reduction / transfer (and resulting liability)

· create perception of independent control by third party

Though all aforementioned motivations have been a driver to the trend to outsource back office activities, the need to focus on core competences and reduce operational costs due to the pressure on management fees can be seen as the most important drivers up until about 2001 / 2002.
New Outsourcing Trends past the Turning Point

As stated earlier, the turning point just before the new millennium marked the starting point for some remarkable trends, most of which are intertwined:

· an increase in hedge funds in both number and amount of assets under management
· an increase in OTC trading

· an increase in the share institutional investors hold in hedge funds
· an increase in third party service providers, including administrators and valuation service providers, in both number and amount of assets under administration

The trend of increased OTC trading has been discussed, it is important to remember the role it plays in driving the outsourcing trend further. As discussed, in the early stages of outsourcing the activities that were being outsourced were mainly back office functions, which were of no strategic importance or cost-effective to keep in-house. [11] This trend of outsourcing these back office functions has not faded, instead it has increased, and the drivers behind this are generally still the same and have only become stronger. Yet, compared to the early stages, outsourcing trends now incorporate the outsourcing of middle office functions, valuation functions and even some front office operations. The increase in outsourcing of middle office functions and the domination of this field by the big players is outlined in detail in the Celent report on “Trends in Hedge Fund Administration”. [8] Those findings will not be discussed in detail, as they do not contribute to this research. The increased use of valuation and pricing functions, however, is something to discuss in more detail.
Outsourcing of Valuation

According to a survey of the global hedge fund industry by Deloitte in 2007 [14], in 78% of the cases the official NAV was calculated was by a third party, of which 61% were administrators. Only 22% calculated the NAV in-house. In 47% of all cases, there was an independent third party pricing verification, meaning a party besides the investment manager and the administrator performed a verification of the conducted valuations. 
A white paper by OTC Valuations in Vancouver considered the most important role that administrators nowadays perform to be related to asset valuations, quoting: [15]

“The main function of the hedge fund administrator is to calculate the NAV of the fund and the NAV per Share of the Fund.” Pricing and valuation have indeed become a major activity of third party service providers such as administrators.
However, the increased trade in OTC products and other illiquid or exotic, hard-to-value assets, has made it increasingly difficult for administrators perform these valuations. This is where the valuation service providers come in. Administrators and other third party service providers, as well as back offices still operated by the investment manager in-house, have increasingly began buying financial data feeds and price information from these valuation service providers. According to the Celent report on ‘Trends in Hedge Fund Administration’ from 2008, administrators do not consider this outsourcing, quoting: [8]

“Whereas the delegation of pricing becomes more commonplace, administrators are reluctant to use the term outsourcing in this context and emphasize instead, that the ultimate responsibility for NAV remains the administrator’s. In fact, the majority of players still have specialist pricing groups in-house.”

Though the administrators themselves may not consider it outsourcing, the result is a back and forth of data between the administrator and valuation service provider. An overview of this data traffic will be discussed later on, when the pricing process is scrutinized. 
The result of all this can be described as a situation of multiple layers (or tiers) of outsourcing. As investment managers outsource their back- and middle office functions to administrators and other third parties, they in turn outsource (at least part of) the pricing / valuation process to specialized valuation service providers. 

The investment management industry has already embraced this way of performing valuations and resulting NAV calculations. The motivations for this particular trend of outsourcing by back office operators to specialized valuation service providers have been touched upon, but will now be discussed in-depth.
Probably the most important drivers for using the services of valuation service providers are the demise of the traditional valuation practices, such as by counterparty quote, and the demand for independent valuation and transparency and consistency in the process. In the past, in order to value an OTC product the administrator (or in-house back office) would acquire quotes from a few, or even just a single, counterparty or broker or even use a quote provided by the fund manager of the fund. The problems with this way of pricing OTC products were already acknowledged back in 2004 in the ‘Guide to Sound Practices for Hedge Fund Administrators’ by the Alternative Investment Management Association (AIMA). The guide stated that the administrator, besides the use of counterparty valuation, must have the internal capability to price these positions because, quote: [16]
· the counterparty’s valuation might not be available;

· the counterparty’s valuation is not sufficiently accurate because they have not updated their model;

· the counterparty has made unreasonable assumptions on some input criteria;
· the counterparty’s valuation is not an independent price source because the counterparty has a clear vested interest in the price and, therefore, a clear conflict.

With regard to the last reason given here on why counterparty valuation in itself does not prove sufficient, the notion on the independency of the counterparty also applies to a valuation provided by the fund manager of the fund. In that case, there may be a conflict of interest too. A white paper regarding independent pricing by OTC Valuations explains: [15] 

“Hedge fund managers generally perform their own internal valuations of all positions and seek to reconcile these with the administrators at the end of the month. It would appear that the hedge fund managers may wield significant ability to influence the administrators’ “independent” valuations at this point in the process through their dialogue with administrator staff and the counterparties who are providing the quotes.”

In this regard, Harry McVea appropriately points out that: [3]

“Crucially, asset valuations lie at the centre of the credibility of the hedge fund industry. Inaccurate or over-inflated asset valuations risk adversely affecting investors (and investor confidence) through incorrect redemption and subscription rates, and may also result in the payment of unjustified performance fees to hedge fund managers.” 
If fund managers are able to influence their own fees by providing the valuations of the assets under management themselves, there could indeed be a conflict of interest.
This issue with independency of either a counterparty of the fund manager became the primary reason for the decreased use of this valuation methodology. This point is also made in a recent Aite Group white paper on valuation risk, quote: [2]

“Buy-side firms and fund administrators have expressed reduced confidence in the availability and quality of marks from broker / dealers as the decline in the number of major sell side participants has made conflicts of interest and other commercial factors more apparent.” 
Investors, especially institutional ones, started demanding an independent valuation process, free from input by stakeholders, transparent, so there was insight into upon which sources a valuation was based, and consistent, so a valuation process and the sources used would not change without proper notification.
Given these new requirements, administrators started looking for more comprehensive valuation and pricing methods. At this point, valuation service providers came into the picture and the motivations for outsourcing valuation and pricing by administrators were found to be generally the same as the motivations for outsourcing middle- and back office activities by investment managers, but in a different context. For example, the driver of cost reduction is generally the same. Acquiring and maintaining the means to price OTC products and other hard-to-value assets is expensive, it requires up-to-date technology, specialized staff and a comprehensive network of data feeds from brokers from all over the world. Buying the information an administrator needs to perform its valuations, instead of maintaining the complete infrastructure to produce this information, will probably result in a significant cost reduction.
Summarized; the need for independent, transparent and consistent valuation pushed for more comprehensive valuation methodologies than traditional counterparty valuations, and set a trend toward outsourcing driven by general outsourcing benefits like operational cost reduction and access to expertise and technology offered by valuation service providers.
2.3 Review of the Investment Management Industry’s Best Practices and White Papers
This section will review a range of white papers and best practice reports published by the investment management industry on subjects of pricing and valuation practices and outsourcing. Some of the publications have already been mentioned in the last section in the light of market trends that were observed in these reports, but this section will focus on the analysis of challenges and recommendations made in these publications. As with most of the reports and guides discussed so far, most of these publications originate from the hedge fund industry.
The Pricing Process

Before analyzing the challenges and recommendations made with regard to the pricing process, it is imperative to have a basic understanding of the pricing process itself and some of the basic risks involved in the process. The explanation of the pricing process given next, technically isn’t a literature study because it isn’t quoted from any existing literature. It is an interpretation of the pricing process that is very generic and is based upon interviews with and materials from practitioners (financial service providers, accounting firms and professional working groups). It is a description of how the process would basically work.

The pricing process differs for different kinds of products that require valuation. From now on, this research makes a clear distinction between ‘listed’ (also called ‘exchange traded’) products and ‘non-listed’ products. Until now, a distinction has been made between complex derivatives (or structured products) and ‘regular’ long products. And while long products are often listed and derivatives are not, in reality complex derivatives are sometimes traded on an exchange. As is explained earlier, the ‘over-the-counter’ (OTC) term indicates a clear non-listed product.

It is important to make this distinction between listed and non-listed products, because the pricing method and associated inputs differ significantly. The description of the pricing process consists of three parts, each part building upon the previous one.
1. a look at the general structure of the pricing process

2. the pricing process for listed products, using the mark-to-market method

3. the pricing process for non-listed products, using both the mark-to-model and mark-to-broker methods

General pricing process structure

Whether pricing listed or non-listed products, the structure of the pricing process and the components needed is generally the same and looks like this:
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Figure 8: Basic pricing process structure and components [30]

Below is a brief explanation of each component.

1. Trade data: this is the data of the trades conducted by the investment manager. This data is part of the entire trading process and flows from the front office where the trade is conducted to the back office where it is confirmed by the counterparty and checked by the back office.

2. Market data: data provided by the market. Can be anything from an interest spot rate to a broker quote, depending on what input is needed.

3. Valuation algorithm: basically the pricing model, the formula to calculate the price, using the trade data and market data as inputs.

4. Trade value / P&L: this is the output of the pricing process, used for different sets of reporting objectives.
5. Governance: this component contains the overall internal control framework, containing (for example) authorization matrices, control reports, segregation of duties etcetera.

A more detailed description of the components is hard to give because, while the overall structure is the same for listed and non-listed products, the contents of each component differ. At this point it is important to state some assumptions made by this research regarding some of the components.
Trade data assumption
As discussed earlier, the pricing process is part of a larger investment process chain that runs from the front- to the back office. Whether the back office is still in-house or outsourced to a third party administrator, it goes without saying that a robust communication system between front- and back office that ensures complete, correct and timely transfer of data is imperative. But since this research focuses on outsourcing of the pricing process, and analyzing operational risks between the front- and back office would result in too wide a research scope, this research assumes the trade data is correct, which means:
· all data transfers between front- and back office are complete, correct and timely
· there are no discrepancies between data in the front and data in the back office
· the trade data is correct as in it accurately represents the actual trades made, and the trades are assumed to be confirmed by the counterparty and checked by the back office

This assumption imagines a situation in which the back office is not outsourced to an external administrator, and the back office is in full sync with the front office.
Market data assumption

With regard to listed (exchange traded) products, this research assumes that the prices of these products are correct because the market is efficient and works. This is one of the important reasons to make clear distinction between the pricing of listed and non-listed products.
Pricing of listed financial products
Now that the general structure of the pricing process has been laid out and assumptions with regard to the trade- and market data have been stated, it is time to assess the process of pricing listed products. 

When an investment manager holds a portfolio filled with positions in listed securities, the value of their portfolio is calculated by simply multiplying the amount of securities hold with the current price for each individual security in the portfolio, this is:
P x Q

(price multiplied by quantity)

Prices of securities traded on the stock exchange are provided by a few well-known market data vendors like Bloomberg LPP, Telekurs and Thompson Reuters. The back office of the investment manager (which could be the administrator in case it is outsourced) sends a list to such a market data vendor with the securities of which he needs a price. Most of the time such a list (a data file) consists of a set of ID’s, called International Securities Identifying Numbers (ISINs), which refer to the securities. The market data vendor gathers the prices for each ISIN and sends a data file back to the investment manager and now the formula can be completed to calculate the portfolio value.

On the next page is a step-by-step analysis of how this pricing process would generally look like in a matrix with possible risks. Some of these risks may seem very trivial but without proper controls, which will be discussed later on, anything can go wrong. And in reality these things do go wrong, often resulting in huge fines. [19] [20]
	Step
	Task
	Who
	Risks

	1
	Compile static data of financial instruments (trade data)
	IM Back Office
	· inaccurate / incomplete / outdated static data (due to wrong assignment of ISINs etc)

	2
	Sent data file to data source (i.e. Bloomberg)
	IM Back Office
	· sent wrong/outdated/archived file

· data file not secured

· transmission error

	3
	Receive ISIN data file
	Data Source
	· receive corrupt (incorrect) data file

	4
	Collect prices for received ISINs
	Data Source
	· collect prices for wrong ISINs

· collect stale prices

	5
	Compile pricing data file
	Data Source
	· swap ISINs and prices

· missing prices (incomplete data)

	6
	Sent pricing data file to 
IM Back Office
	Data Source
	· sent wrong/outdated/archived file

· data file not secured

· transmission error

	7
	Receive pricing data file
	IM Back Office
	· receive corrupt (incorrect) data file

	8
	Retrieve quantity of security positions hold
	IM Back Office
	· retrieve wrong/outdated quantities

· assign quantities to wrong securities

	9
	Combine P and Q with appropriate ISIN’s: calculate P x Q
	IM Back Office
	· combine wrong prices and quantities

	10
	Make calculated prices available for reporting purposes
	IM Back Office
	· use incorrect output for report


The process described in the matrix and its data transactions illustrated in the figure to the right uses the mark-to-market methodology. The price provided by the market (quoted by the data source, a market data vendor like Bloomberg) is used to value the securities held. While assuming the market prices are correct for listed products this does not mean that the prices are retrieved correctly from the data vendor, as can be concluded from the risks noted in the matrix.
Pricing of Non-listed Financial Products (OTC products)

Since there is no formal market on which non-listed products are traded the market cannot provide a price for a non-listed product, and therefore the mark-to-market method cannot be used to price non-listed products. The two alternatives available to price a non-listed OTC product are mark-to-model and mark-to-broker. The process of both these pricing methods and their information requirements will be outlined next.
Mark-to-Model pricing of OTC products
In the case of mark-to-model, a model (formula) is designed to calculate the value of the product. The formula will, naturally, be different for different types of non-listed products. Though the choice for a certain formula and the financial theoretical basis on which that formula is based is outside the scope of this research, the different input data that is required to conduct the calculation and the quality of those inputs is within the scope. So it is important to understand the basic use of mark-to-model.

Complex products like, for example, interest-, credit default-, or currency swaps are long term contracts. An often used model to calculate the present value of such products is the method of discounted cash flows (DCF) which is a regularly used method in the financial domain to value assets using the concepts of the ‘time value of money’. This research will not go into the details of DCF, but one familiar with the method knows that it adjusts (predicted or planned) future cash flows for the risk-free rate and the risk premium rate. Of course, these rates will differ for different non-listed products (interest swap formulas will have different inputs than currency swap formulas) and will change through time. Mark-to-model in this case will require periodical calculation of the present value of the product, based on the latest cash flows (trade data) and required rates. It is obvious that mark-to-model requires more than a simple P x Q that was required to price listed products with mark-to-market. The formulas require cash flows to be determined, more market data to be acquired and correctly applied in the formula and the appropriateness of the formula itself to be monitored. The step-by-step analysis is on the next page.
	Step
	Task
	Who
	Risks

	1
	Compile static data of derivative positions (trade data)
	IM Back Office
	· inaccurate / incomplete / outdated static data

	2
	Sent request to data sources for necessary market data for model inputs 
	IM Back Office
	· sent incorrect/outdated request
· data request not secured

· transmission error

	3
	Receive market data request
	Data Sources
	· receive corrupt (incorrect) request

	4
	Retrieve requested market data
	Data Sources
	· collect inappropriate market data
· collect stale market data

	5
	Compile market data file
	Data Sources
	· missing market data (incomplete)

· swap data entries

	6
	Sent requested market data file to IM Back Office
	Data Sources
	· sent wrong/outdated/archived file

· data file not secured

· transmission error

	7
	Receive market data file
	IM Back Office
	· receive corrupt (incorrect) data file

	8
	Insert market data into pricing model and perform model calculations
	IM Back Office
	· use outdated model
· incomplete data (no input for x variables)

· assign market or trade data to wrong input variable

	9
	Use model output (price calculations) for reporting
	IM Back Office
	· use incorrect output for report


The process looks basically the same as for listed products but now, instead of retrieving prices from one data source, various data is retrieved from different data sources. So steps 2 through 7, which consist of the data transmissions between the back office and the data source, actually consist of multiple parallel sets of steps. This is illustrated in the data transaction figure. An additional difference is the model instead of a simple P x Q formula, which brings the additional risks like becoming outdated and missing input variables.

Mark-to-Broker pricing of OTC products
The method of mark-to-broker has been discussed earlier. In this case, one or more brokers is asked to provide a price (preferable a price for which they are actually willing to trade) for the product, called a quote. The quotes constitute the market data. Obviously the more quotes one has, the more reliable the valuation becomes. In essence, if a lot of brokers would provide a quote this could be considered a ‘market’ providing a price, making it mark-to-market. But in reality, quotes are often hard to find or even non-existent, because a derivative can be thinly traded (illiquid). As discussed earlier, pricing by broker quotes is a common way of valuation, but often used by acquiring only one quote, often provided by the counterparty that produced the financial product. Because the quality of mark-to-broker pricing increases with quotes from multiple independent brokers, valuation service providers that maintain connections with a large network of brokers are used to acquire the quotes (the market data). For now it is still assumed that the investment manager’s back office still maintains these network connections in-house as was the case with mark-to-model. Here is the step by step analysis for a typical mark-to-broker pricing process:
	Step
	Task
	Who
	Risks

	1
	Compile static data of derivative positions (trade data)
	IM Back Office
	· inaccurate / incomplete / outdated static data

	2
	Sent request for quotes to brokers
	IM Back Office
	· sent incorrect/outdated request
· quote request not secured

· transmission error
· sent request to inappropriate brokers

	3
	Receive quote request
	Brokers
	· receive corrupt (incorrect) request

	4
	Sent quote to IM Back Office
	Brokers
	· sent incorrect quote
· data file not secured

· transmission error

	5
	Receive broker quote
	IM Back Office
	· receive corrupt (incorrect) quote

	6
	Conduct comparison and statistical analysis of quotes and calculate product price
	IM Back Office
	· use outdated statistical analysis

· low number of quotes

· lack of quality quotes

· incorrect calculation

	7
	Use calculated price for reporting
	IM Back Office
	· use incorrect output for report


The process of mark-to-broker looks similar to the mark-to-model methodology. Again, data needs to be retrieved from multiple sources, in this case from brokers, resulting in multiple parallel sets of steps 2 through 5. As was stated, mark-to-broker is in essence mark-to-market, but unregulated and with too few broker quotes to be liquid and thereby a market of listed products. In essence this process is what a company like Bloomberg does for all of the listed products being traded, but in a regulated environment. The data transaction scheme looks the same as for mark-to-market, but now with brokers instead of data sources. 

From an In-House to an Outsourced Pricing Process
Until now, the pricing process has been explained in a situation in which it is conducted in-house, with the back office obtaining the required prices or data directly from the sources. One might consider getting a listed product price from Bloomberg outsourcing, but this is not the case. The data has to come from somewhere, so at the end of the line there always is / are data source(s) to be consulted, this is commonly not considered outsourcing. The pricing process has, up until this point, been explained in an in-house context to keep the focus entirely on the pricing process itself without immediately involving outsourcing partners in the mix. But as this research focuses on the situation of an (partly) outsourced pricing process, it makes sense to now show what happens to the process when a valuation service provider gets involved.
Considering the data flows described for non-listed products, the figure below illustrates what basically changes when a valuation service provider becomes part of the process. To the left is the old in-house situation; to the right is the outsourced situation.

In the outsourced situation, the type of data that is exchanged between the investment manager’s back office and the valuation service provider depends to what degree the pricing process has been outsourced. If the entire process is outsourced, the back office will send trade data to the data vendor and the data vendor will send calculated prices back, taking care of the entire process of collecting the data and using a model or statistical analysis to calculate the prices. Sometimes the back office will only use the services of the valuation service provider to get the necessary data, because the back office does not maintain the comprehensive network with data sources or brokers, but does maintain the in-house knowledge and specialists to conduct the price calculations with the data. In that case the valuation service provider sends raw data to the back office based on a request. This constitutes the basic difference as described by Celent between a solution-oriented approach, that provides the back office directly with the end product, and a lower-level approach that provides increased granularity and enables the back office to be flexible by maintaining their pricing model themselves. [10]

When considering the step-by-step process matrices that explained the pricing process by different methodologies, such a matrix for the outsourced situation would look the same, but with additional steps of sending and receiving data between the back office and valuation service provider with the additional data transaction risks. 

Market Player’s Roles in the Pricing Process

In section 2.2 the market players and their roles were discussed. In the previous section the pricing process was explained. This is a good point to discuss the role each player has in the pricing process and thereby in this research.
Investment Fund – the governing body of an investment fund is responsible for its affairs, including a proper valuation of the assets within the fund. It decides which party (whether an investment manager’s own back office or a third party administrator) will perform the pricing. In case of argument over a certain valuation, the fund governing body decides what happens. A good communication with the investment manager as well as any other third party involved with the valuation is key.

Fund Manager – in this regard meaning the front office, has a limited role in the valuation process. The fund manager may have some input in pricing some hard-to-value products by giving price estimations.

Brokers – brokers are the most important sources to provide market prices for products and are, regardless of any valuation service providers that stand in between, the sources that provide the information needed to perform a valuation, especially when using mark-to-broker.
Administrators – in practice administrators are closely involved in the pricing process because they function as the back office of the investment fund. However, in this research the assumption regarding the trade data has been made that there are no discrepancies between the front- and back office. To this research it does not matter whether the back office function is still in-house (managed by the investment manager) or outsourced to an administrator, because it is assumed that the trade data provided by this in- or outsourced back office is always correct.
Custodians – these service providers have no role in the pricing process. They are part of the investment management process itself and their role was explained to distinct them from administrators and other third party service providers.

Market Data Vendors – In the context of pricing non-listed products the role of market data vendors is to supply valuation service providers with market data used in pricing models.
Valuation Service Providers – they have a huge role in the pricing process in an outsourced situation. The importance of their role is mostly determined through the outsourcing model. These can vary from the direct delivery of prices, delivery of data to help calculate prices or delivery of entire software systems and models to provide pricing solutions.
Credit Rating Agencies – they provide data in the form of credit ratings which can be used as input for pricing models in the mark-to-model methodology. In this research however, they do not have a specifically important role because they are considered a data source just as any other market data source out there. As stated earlier, the quality of their ratings is important to the quality of a pricing model but is left outside the scope of this research.
Challenges regarding the pricing process
Now that the basics of the pricing process have been explained, it is time to discuss the challenges regarding the pricing process identified by the investment industry. One needs to keep in mind however, that the pricing processes as described in the previous section all already incorporated some form of outsourcing to a valuation service provider which constitutes the ‘modern’ way of valuation practices. In reality, some investment managers (or their administrators) still conduct their pricing by ‘old’ methods like counterparty pricing or by prices provided by the investment manager himself, which have been discussed earlier. As the publications by the investment management industry will be discussed, it’ll become clear that the challenges and problems identified often refer to these situations of ‘outdated’ pricing methodologies. As discussed many publications come from the hedge fund industry because this sector has conducted study of these pricing processes. Their findings and recommendations regarding the pricing process can, however, be used in the broader perspective of the entire investment management sector used for this research.
Most of the challenges and problems recognized by the industry derive from the earlier discussed new demands, requirements and legislation coming from different stakeholders like investors, auditors, supervisor agencies and regulators. Summarized, the demands constituted a pricing process that was independent, transparent, auditable and consistent. [15] These demands translate into high-level (mostly governance) challenges, which in turn translate into low-level (operational) challenges. This translation into challenges is discussed next for individual demands.

Challenge of Independency
An independent pricing process means a process that doesn’t rely on the front office investment manager or the sell-side producer of the OTC product for a valuation of said product. Thereby the process is free from conflict of interest. The challenge of providing an independent pricing process means creating a strict segregation of duties and authorizations between the front- and back office. Whether the back office is outsourced or not doesn’t make much difference. It may seem that having the back office, and thereby the pricing process, outsourced to a third party administrator constitutes independency. The reality is that, despite the third party being independent in the sense that he has no material conflict of interest; depending on the contract in many cases the administrator relies on valuations by the front office investment manager to conduct the pricing. According to the “AIMA’s Guide to Sound Practices for Hedge Fund Valuation” [21] there is a tension between independence and competence, and in some circumstances a proper valuation cannot be made without the input from the investment manager. In these cases, the challenge of providing independency becomes more complex. According to the AIMA’s guide, the governing body of a fund (in the case of hedge funds) has the ultimate responsibility of assuring a proper valuation. Therefore the triangular dynamic between the investment manager, the governing body and the fund’s back office or administrator is important. In case a valuation requires input from the investment manager the governing body has to sign of on this, and the procedures for doing so should be clearly defined and followed. The AIMA suggests these procedures to be defined in a ‘valuation policy document’. This touches upon the issue of issues of transparency and consistency.
Challenge of Transparency

With the problem of independency settled, now the demand for transparency needs to be tended to. Because if the producer of the OTC product (counterparty) or the investment manager no longer provides the price of a product, then who does? On which sources is a price based? Where does the data come from? What does the pricing model look like and what assumptions have been made with the creation of that model? Its questions like these for which proper transparency should provide an answer. The challenge of providing a transparent pricing process means a lot of focus on proper documentation. As the questions indicated, it means keeping record of pricing policies, sources for model inputs, the quality of these sources, a detailed description of the pricing models for individual products, the assumptions made and each valuation exception that is made from the standard procedure. According to Celent transparency challenges may involve transparency in procedures, deal-specific information, factor data, parameters and assumptions. [10] 
Challenge of Auditability

The demand of making the pricing process more auditable has a close relation to the issue of transparency. Auditors need a transparent process in order for it to be auditable, which means that besides the documentation of procedures including pricing policies, assumptions and exceptions it should be possible to verify if these procedures are actually followed, if the assumptions are realistic and if valuation exceptions are justified. [22] This means besides documentation, an auditable track of all actions, transactions and data transfers (going back to the original data sources on which calculations were based), so all events can be traced back.
Challenge of Consistency

The demand for consistency is narrowly related to transparency and auditablity. A process that is inconsistent is harder to document, therefore harder to make transparent and harder to audit. Besides these arguments, a more consistent pricing process would make the process more repeatable, would require less time (and resources) to conduct and have a smaller chance of errors occurring. Creating a consistent process for pricing OTC products is, however, an enormous challenge. This is mainly because of the different structures OTC products have, they are not unique (most of the time) but certainly very different. As the Celent report on risk & pricing analytics explains, the problem lies in the nature of pricing the OTC product: [22]
“…firms must often rely on mathematical formulae and models to estimate value. However, the models can return incorrect values that can often deviate significantly from market prices. Often, […] the cash flow is an unknown, so valuation is a challenge. Additionally, if products are “multi-layered”, it is a demanding affair to build systems that can keep up with the layers in product design as well as the vent-driven nature of these contractual agreements. Overall, if one is valuing illiquid securities, deciding the valuation is more art than science.”

In the same Celent report a survey among fund administrators highlighted the operational challenges regarding derivatives business. These included among others:

· complexity of transactions

· lack of standards

· inconsistent data

· inflexible systems

· reliance on internal manual processes

· internal systems fragmentation

· high operating costs

· market fragmentation

A ‘lack of automation’ is also named later in the report as a problem. It seems obvious that an inconsistent process is hard to automate. It is obvious that providing a consistent pricing process is difficult and presents many low-level operational challenges, which will be discussed later on, that need to be addressed in order to get it right. 
A white paper by Paladyne Systems titled ‘Hedge Fund Portfolio Pricing Best Practices’ argues that: [23]
“The first step toward resolving inconsistent pricing and valuation is for the industry to take on the task of defining consistent pricing policies and methodologies that would be applied universally, and, in effect, become law.”
This argument is shared a recent Celent report on ‘OTC Derivatives and Structured Product Pricing Practices’ [24], which advises firms to “move towards a federated “publish & subscribe” organizational model for pricing functions” in order to achieve consistency and optimization of valuation resources. This solution would effectively create a regulated market situation which would allow for mark-to-market pricing. These solutions to achieve consistency may sound like they’re still in the future, but they illustrate the kind of innovation that may be needed to meet this challenge.

Low Level Operational Challenges
Most low level operational challenges have been discussed by now as they derive from the high level (governance) challenges of the pricing process. There are, however, some more operational challenges that are often mentioned in the best practice publications.
Often mentioned in the reports is the need to reduce the frequent use of (excel) spreadsheet solutions in the pricing process. [15] [22] [23] [25] Spreadsheet solutions are still used often in the pricing process because they are inexpensive and flexible, which is often an advantage because of the varying structures of OTC products. [23] However, spreadsheet solutions pose inherent problems with regard to a lack of security, audit trails, data management and they have collaboration constraints. [22] It is obvious these problems relate closely to the challenges of creating a transparent, auditable and consistent pricing process. Yet, it is challenging to find an alternative solution that provides both the flexibility and low cost of spreadsheet solutions, while elimination the problems with security etcetera.
Another operational challenge noted is the need to reduce manual input into the pricing process as much as possible, which would in other words mean more automation. This is an obvious pain point in any enterprise process. A point in the process where manual input is required increases the chance of both human error and fraud [22] and it is therefore an obvious improvement to reduce the number of these manual input points as much as possible. This is essentially the objective of straight-through-processing, a terminology for a process model introduced by Celent, which will be discussed later on. [25] Still, this is an important issue and it also has a close relation to high level challenges of consistency and auditability. Since data transfers are intrinsic to the pricing process, in order to acquire market data as inputs for the pricing model, making sure these transfers are automated would require the synchronization of systems between many different parties. One can imagine this is a daunting challenge. However, if automation is applied appropriately it’ll probably also have the added benefits of reducing the processing time and the cost of valuations.
Recommendations for Best Practice Measures 
Having discussed the challenges of independency, transparency, auditability and consistency and the operational challenges deriving from those, some of the recommendations made to meet these challenges, the best practice measures, will be discussed in this section. Many of these measures have been mentioned or hinted upon earlier. This section, however, will discuss two sets of recommendations will be discussed in depth. 
Recommendation by the Alternative Investment Management Association (AIMA)

The AIMA has published multiple best practice guides with regard to (among others) administrations and valuation. They’ve proposed 15 recommendations with regard to valuation of hedge funds, which can be found in their guide from 2007. [21] Without discussing each recommendation in detail, it becomes clear that the recommendations have been build around a few key components.
· a valuation policy document
· a fund offering document
· clear segregation of duties between investment manager, governing body and valuator
· use of a third party valuation service provider
To put it more blunt, it means documenting everything and then work by these documents. These key components will now be discussed in more detail. 

In the mind of the AIMA, the valuation policy document should encapsulate all procedures, controls, roles, responsibilities, segregation of duties and the number and hierarchy of pricing sources. It becomes a document encompassing the entire pricing process. The fund’s offering document functions to offer transparency for external stakeholders. 
The offering document has always existed, sometimes it is called the prospectus, and it is basically meant for investors to decide if they’d like to invest in the fund. The AIMA recommends expanding the information provided in the document. It should contain many of the same information as in the valuation policy document, but summarized in more basic statements (not too many details).
As has been mentioned earlier, the AIMA states that the dynamic between the triangular relationship between investment manager, governing body and the entity performing the valuation is important. As mentioned, roles, responsibilities and segregation of duties should be outlined in the valuation policy document. The AIMA identifies the governing body as the final responsible for proper valuation practices. Therefore, the governing body must approve of any changes in procedures, controls etcetera of the pricing process. Also, it is their voice in any dispute, between (for example) investment manager and valuation service provider, that is the deciding factor. 
Finally, the AIMA notes that “delegating the calculation, determination and production of the NAV to a suitably independent, competent and experienced Valuation Service Provider” as a way to ensure adequate segregation of duties in the NAV determination process. Since outsourcing to a valuation service provider is at the core of this thesis’ research, this aspect will be discussed later on.
Straight-Through-Processing (STP)
As mentioned earlier STP is the term introduced by Celent Communications [25] for a concept, carried over from the cash instruments world, which is defined as “the ability to capture and settle OTC trades with minimal human intervention.” Note immediately that this concept does not specifically deal with the valuation process, but with the entire process chain of trading OTC products through front-, middle- and back office. The recommendations made with regard to automating the specific task of valuation, as part of automating the entire process chain, do offer some headway. According to Celent, the technology to meet the challenges related to automation (and thereby less human intervention, resulting in more consistency etcetera) is already available in the market, though it is fragmented. This report also points towards the service providers available to solve this issue, explaining that funds may need to acquire the fragmented services of multiple service providers in order to meet their needs.
Reflections on the Industry’s Best Practice Recommendations – The Pricing Vendor as the answer to the problems

Now that the literature provided by the investment management industry has been studied, an interpretation and discussion of this literature will be given. This research will try to provide insights into certain aspects that are arguably somewhat neglected in the best practice literature published. As noted often in the previous sections, most reports mention outsourcing (part of) the pricing process as an important part of the solution to meet the challenges faced. Valuation by third party valuation service providers is, first and foremost, considered as the best solution to achieve independency and eliminate the dependency on counterparty quotes. This is illustrated by the following quotes from the AIMA guide for hedge fund valuation: [21]
“AIMA believes that the delegation of NAV production to a suitably experienced third party Valuation Service Provider is usually the optimal solution to the tension between independence and competence inherent in the valuation process.” 

“In due course, the derivative contract may become a more common way of expressing an investment idea so that the Valuation Service Provider develops its own pricing models or can find another third party specialist with the requisite expertise to provide reliable model-based valuations. This would be a clear-cut instance where a price source consistently used in the past should be superseded by a model given a more independent estimate of fair value.” 
The statements by the AIMA should be put into context. Immediately after the first statement the AIMA states that the appointment of an independent valuation provider should not be viewed as a panacea for all the risks in the valuation process, nor that other stakeholders in the process should abdicate their responsibilities. This refers to the clear statement in the same report, which has been mentioned earlier, that the AIMA considers the governing body the final responsible entity for the valuation process. However, while the AIMA puts its recommendation for the use of a third party specialist into perspective, this is often not the case with some other reports. 
Celent states in two of its reports: [10] [22]
“Third party valuations of instruments and portfolios are also recommended, especially if there exists exotic or hard-to-value securities.” 
But it doesn’t stop at the point that a third party valuation service provider would be a valid solution to achieve independency, the white paper by OTC Val goes even further when discussing the challenge of automating the valuation process, quote: [15]
“There exist many large system vendors whose products perform derivative valuations and handle all of the behind-the-scenes activities to ensure consistency, accuracy, and some level of transparency and auditability.” 
Other reports accept the premise that using valuation service providers is the way to go, and are actually dedicated to the subject of what considerations need to be made when choosing a valuation service provider. [10] [22] [23]
When considering outsourcing to a valuation service provider as a solution for the problems faced it is important to consider the inherent risks that derive from such an outsourcing move. Granted, using the services of such a third party specialist has potential benefits for the quality of the process. Access to experienced and knowledgeable staff, cutting edge technology and software, and a network of available data sources should, if managed properly, improve the quality of the provided valuations. And indeed a third party should help to achieve an independent pricing process, if (and only if) the procedures, controls and contracts are organized in such a manner that the investment manager will have no input in the valuation made by the third party. But again, using the services of a valuation service provider does not assure anything in itself. It does not guarantee a process that is transparent, consistent, auditable or even independent. This all depends on the way the service is used and implemented. Besides some remarks of caution like in the case of the AIMA, the reports do not seem to pay much attention to the obvious risks involved with outsourcing a process as critical as pricing. The reports seem to suggest an outsourcing move in itself will actually provide in the needs. 

This emphasis on outsourcing asset valuation within the investment management industry is also mentioned by McVea, as he concludes in his article on hedge fund administrators and asset valuations: [3]
“In contrast to the emerging consensus which centres on independent valuations by hedge fund administrators (and the associated exhortation that these administrators improve their personnel and technical valuation know-how), this paper argues that, because of inherent problems concerning the attribution of value to complex and/or illiquid assets, emphasis on independent valuation by administrators is misleading, suggesting as it does a degree of scrutiny that is, in fact, not present. […] Indeed by emphasizing the importance of independent valuations by administrators and other outside third parties as a means of resolving problems in relation to the valuation of thinly-traded securities, there is a danger that regulators and institutional investors are simply burying their collective heads in the sand. In essence, this allows hedge fund managers and administrators to gloss over what everyone really knows but prefers to ignore: there is no such thing as a reliable independent valuation of a complex and/or illiquid instrument.”
Note that McVea focuses mostly on the role of administrators, essentially the outsourced back office, while this thesis focuses more on the role of the deeper layer of outsourcing to a third party valuation service provider. Still, the notion by McVea that there is too strong an emphasis on independence that drives the outsourcing trend and blinds the sector and its stakeholders from the risks involved is worth mentioning in this context. 
But also with regard to transparency, it seems that if one can name the valuation service provider that provides the data for pricing (which technically makes it the source) that means the process is somehow transparent. But being able to name a valuation service provider is of course not sufficient when the underlying sources are unknown.
And with regard to consistency, one should understand outsourcing doesn’t make a process consistent because it looks that way. This would suggest that the valuation service provider never changes its pricing models or the data sources it uses. 

The pricing process has actually become more opaque, one doesn’t know for sure if it is consistent or even based on fair value. The valuation service provider is a black box, a request for a price (or data) is put in and the price (or the data) is given back.

There are probably multiple reasons why the risks concerning the recommended outsourcing are scarcely mentioned in the investment industry’s publications. First, the risks involved may be regarded as too obvious to be worth mentioning. Indeed, many of the risks involved concern ‘standard’ risks that are involved in any outsourcing move. This may be a reason the reports won’t get into the risk details. 
Another reason that some reports, notably the reports by OTC Valuations, Paladyne Systems and the Aite Group (whose report has been published in association with Thomson Reuters), do not mention the risks of outsourcing is that these reports have a self serving purpose. These reports, though insightful in many ways, are not objective because the authors are third party valuation service providers themselves. The reports are a method of introducing their own products and explain why investment managers need them. This is why they obviously go in great lengths to explain the problems of the pricing process and the demands of stakeholders like regulators and institutional investors, but do not mention the risks of the outsourcing solution they are suggesting. 
The Research Objective Revisited
Concluding, the analyzed reports, while accurately outlining the challenges and problems of the pricing process, do not pay sufficient attention to the risks that are involved with the provided solution of outsourcing (part of) the pricing process. This thesis will take all recommendations deriving from the challenge to provide an independent, transparent, consistent and auditable process into consideration and use it with the Enterprise Risk Management theory, which will be discussed in the next section. This way, if managed properly, the obvious advantages of using valuation service providers within the pricing process should be accessible without the inherent risks associated with outsourcing. As noted in the research scope, the model to cope with this will be restricted to the operational risks involved, though other risks will be mentioned.
2.4 Review of literature on Enterprise Risk Management
This final section of literature review will focus on traditional theory on Enterprise Risk Management (ERM). On this subject several different theories exist. This literature review will focus on the COSO framework (COSO stands for Committee of Sponsoring Organizations of the Treadway Commission) known as ‘COSO’s ERM Integrated Framework’, from know on abbreviated as the ‘COSO ERM framework’. It is one of the most commonly known and widely used frameworks for implementing ERM. The COSO ERM framework will be studied in the context of it being a tool that will be used to later construct a risk management framework (the best practice model). The study of the COSO ERM framework is, in that context, in no way exhaustive.
The COSO ERM framework
The COSO ERM framework dates from 2004. Its development started in 2001 in cooperation with PriceWaterhouseCoopers, with recent business scandals like Enron and WorldCom and the resulting Sarbanes Oxley regulations probably as biggest driver for initiating the project. The framework builds upon the earlier developed ‘Internal Control – Integrated Framework’ that was developed by COSO a decade earlier. [26] The Internal Control framework is still used, but the ERM framework encompasses it and expands upon it. COSO defines ERM as follows: [26] [27]
“Enterprise risk management is a process, effected by an entity’s board of directors, management and other personnel, applied in strategy setting and across the enterprise, designed to identify potential events that may affect the entity, and manage risk to be within its risk appetite, to provide reasonable assurance regarding the achievement of entity objectives.” 

This definition gives ERM a very broad scope. It states a direct involvement in the achievement of objectives while including every employee in the organization as someone who can influence this and thereby involving every aspect of the organization in the process of managing risk. This results in a framework build up of three dimensions: objectives, components and entity units. A graphical representation of the framework, acquired from the executive summary, is on the next page. 
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Now a brief summary is given of how the framework and its three dimensions work. The COSO ERM Framework categorizes the objectives an organization needs to achieve in four, overlapping yet distinctive, categories (top of the cube): Strategic, Operations, Reporting and Compliance. ERM must be conducted in the context and in support of achieving these objectives; therefore the process of risk management can be defined in different ways for each objective category.

The process of ERM itself is structured in eight interrelated components (front of the cube): Internal Environment, Objective Setting, Event Identification, Risk Assessment, Risk Response, Control Activities, Information & Communication and Monitoring. Without getting too deep into the details, the process can be summarized as an extensive chain of defining the context (environment) in which we can identify the objectives that may be threatened by risks, assessing those risks and choosing a (combination of) proper response(s) (avoid, accept, reduce and/or share), and finally acting accordingly with controls and monitor if this has the desired effect. COSO states that the process is not strictly serial or one-way, but instead multidirectional and iterative in which any component can influence any number of other components.
The last dimension comprises of the entity’s units (side of the cube): Entire Entity, Division, Business Unit and Subsidiary. It is used to focus the ERM process in the context of its objectives onto a specific level of the organization, because the process of risk management in the reporting category is probably different on business unit level than it is on entity-level.

This is a brief summary of the COSO ERM framework. For a more elaborate understanding of the framework one should examine the Executive Summary of the framework [26] or other literature that explains the model in more detail. [27] However, even these sources mainly provide a high-level overview of the COSO ERM framework. Moreover, the COSO ERM framework is a guide that helps to implement ERM. A good example of a practical guide with tools and techniques to actually implement and execute ERM (according to a framework like the one provided by COSO) is provided by the Institute of Management Accountants (IMA). [29] Though this particular example does not use the COSO ERM framework specifically as framework through which to implement ERM, the tools and techniques used are more universal and can be applied to the appropriate components. Some of these will be used later on when creating a risk management framework in the context of outsourcing the pricing process.
COSO ERM framework in context of the research objective
As noted earlier, the COSO ERM framework provides an ERM implementation framework with a very broad scope that is applicable in just about any organization (whether profit or non-profit) from different industry sectors. However, this research aims to use the COSO ERM framework in combination with the previously reviewed best practices regarding the pricing process to create a risk management framework for an outsourced pricing process. Within this context, the entire COSO ERM framework is too broad and elaborate. This research only needs part of the COSO ERM framework as a tool to construct the best practice model in the next chapter.
Therefore, the third dimension of entity units is entirely ignored. The first dimension of the organization will be limited to the ‘Operations’. Finally, the steps of ‘internal environment’ and ‘objective setting’ in the second dimension will largely be ignored. 

What remains, are the steps of event identification, risk assessment, risk response, control activities, information & communication and monitoring within the Operations context. This part of the framework and the controls used there will be the main framework for building the best practice model.
2.5 Chapter Summary
This chapter discussed three specific themes through a literature review. The first section provided an overview of the investment management sector and its primary service industry. The players (different types of funds, administrators, custodians and market data vendors / valuation service providers) and their roles in the investment industry were explained. Noteworthy was the observation that the distinction between the different players and their roles (especially the roles of the back- and middle office service providers) is fading, because many service providers are extending the range of services they offer in an attempt to provide their customers with the full breed of available services. 

The overview of the investment management sector also included remarkable trends in the investment management industry. The trends observed and discussed included an explosive growth of hedge funds in both number and assets under management, an explosive growth in the trade of OTC products, an increase in the proportion of hedge fund capital provided by institutional investors, an increase in outsourcing of back- and middle office functions to third party administrators and the subsequent increase in those parties in both number and assets under administration. It was explained how these trends are connected, that these trends had a common starting point somewhere around the turn of the millennium and what motivations droved these trends.

The second section of the literature review analyzed the pricing process and the best practice reports and white papers produced by the investment management industry regarding this process. Building upon the basic process of pricing standard exchange traded products, the process of pricing OTC products using either the mark-to-market or mark-to-model methodology was explained and the increased complexity was discussed.
The best practice reports and white papers clearly indicated the need for a pricing process that was independent of input from both the investment manager (front office) and the producer of the product (counterparty broker), as the primary driver of the trend to outsource the pricing process to a third party valuation service provider. The lack of independency, resulting in a possible conflict of interest, was argued to be the primary concern for the involved stakeholders like investors, regulators and auditors. Besides independency, additional needs by stakeholder were identified which included a pricing process that would be transparent, auditable and more consistent. These needs also were connected to one another and represented a set of challenges for the investment management industry. After analyzing these challenges and discussing the best practice measures and recommendations made in the publications, this paper concluded that the answer to the problems was sought in outsourcing (part of) the pricing process to a valuation service provider without paying much attention to the inherent risks that would be involved with such an outsourcing move.
The third and final section of the literature review consisted of the review of traditional theory on Enterprise Risk Management, which in combination with the literature on the pricing process should form the ingredients for building the best practice model for managing risk involved with an outsourced pricing process in the next chapter. The commonly known, COSO ERM Integrated Framework was chosen as the framework for ERM implementation to discuss. A brief summary of the COSO ERM framework based upon the executive summary was provided. Important observations included the broad scope of the framework, as well as the notion that the framework is primarily used on a high level and assessing risks, risk response and control choice would require tools and techniques not specifically offered by the framework itself. Finally, large parts of the COSO ERM framework were stripped so only those parts needed for the construction of the best practice model remained.
Chapter 3: The Best Practice Model
3.1 Chapter Introduction

This chapter will use the analysis of the different literature studies in the previous chapter to construct a ‘best practice model’ for managing risks of an outsourced valuation process. In doing so, this chapter will provide an answer to the process related research sub-questions 5 and 6, identifying both the risks of an outsourced valuation process and the controls needed to mitigate those risks. In the process of constructing the best practice model many references will be made to the pricing process as it was first explained in section 2.3. This chapter and the resulting best practice model function as the conclusion of the literature study and for a large part as a conclusion to the research thesis itself. The subsequent chapters discussing the interviews with managers from the industry serve to validate the model to real-life practice.
3.2 Model development approach
The starting point for constructing the best practice model will be the explanation of the pricing process as discussed at the start of section 2.3. As was discussed in this section, the basic structure for the pricing process, whether outsourced or not and whether involving listed or non-listed products, consists of five components which are: (1) Trade data, (2) Market data, (3) Valuation algorithm, (4) Trade value / P&L, (5) Governance (internal controls). Refer to section 2.3 for the more elaborate explanation on these components and the figure detailing their relation to one-another.
Being in control of the process means that the information (prices) that the process produces is accurate, complete and timely. This directly constitutes the three main high-level risks that are a result of a process that is in any way failing: the prices are inaccurate, incomplete and / or not timely (untimely). The consequences of either one of these risks occurring will now be discussed briefly in the context of the investment management business:
1. Inaccurate prices: the most obvious risk with potentially far-reaching consequences, especially if the organisation is not aware that the prices are inaccurate.

2. Incomplete prices: this risk will most probably not go unnoticed because missing prices are more obvious than inaccurate prices. The potential consequences are that a team has to manually sort out why the price information is incomplete and provide the missing prices manually, which probably causes delays.
3. Untimely prices: can cause a problem because in most cases there is a daily deadline on NAV calculation and if the prices do not arrive in time this means the NAV calculation has to be stalled or even be done with outdated prices. Another problem could be that untimely prices are accidently mistaken for timely prices.

Essentially, to be able to be in control of the pricing process requires that each individual component functions adequately. A best practice model would therefore require a model of controls that provides (reasonable) assurance for the integrity (meaning it is accurate, complete and timely) of each individual component.
The best practice model is ultimately designed for managing risks of an outsourced pricing process. But instead of immediately focussing on the aspect of the process being outsourced, the approach taken is here is similar to the approach in section 2.3. That means to first look at the situation as if the process was executed in-house and then make the transition to the outsourced situation. The approach of this research is that one should ask himself how to achieve (reasonable) assurance of the integrity of the process if it was managed in-house, and then translate that to achieving the same level of assurance with an outsourced process. To remind oneself of the basic difference in data flows between an in-house and an outsourced pricing process, please refer back to the figures in section 2.3.
To summarize the approach for developing the research model:

· The goal is a process that produces accurate, complete and timely information;

· Use the basic structure of the pricing process consisting of 5 components as starting point;

· Ignoring the outsourcing aspect at first, establish a model of controls providing (reasonable) assurance for the integrity of an in-house pricing process;

· Provide assurance for the entire process requires controls to assure the integrity of each of the 5 components in the process chain;

· Design controls to assure the integrity (correctness, completeness and timeliness)  of each component;

· Translate the model from the assumed in-house situation to the outsourced situation.
3.3 Designing the Best Practice Model: Risk Assessment
The first step will discuss how to assure integrity of the 5 pricing process components. The most important risks that could threaten the completeness, accurateness and timeliness of each component are discussed followed by appropriate controls (or checks) to mitigate these risks and provide an integrity assurance.
About Risk Response

Before starting to assess the risks, first some remarks about risk response. According to ERM theory and frameworks like COSO ERM, once risks have been assessed a risk response has to be chosen. [26] [27] [29] This response is influenced by (among others) the management’s philosophy, operating style, risk appetite and a simple cost-benefit analysis based upon the potential harm a risk can bring (cost = cost of impact x chance of occurrence) versus the costs of implementing and maintaining controls. The basic choices of a risk response are:
· Reduce: reducing the likelihood of the risk occurring and/or reducing the impact of the risk by implementing controls

· Accept: accepting the likelihood and impact of the risk; no mitigation whatsoever (most probably because of low impact and/or low likelihood and/or high control costs)

· Share: sharing or transferring the risk (for example by buying insurance)
· Avoid: avoiding the risk by not conducting the activity that carries the risk

When in the next section the risks will be assessed, bear in mind that the management will not have much choice but to reduce the risks that are identified. This section will briefly explain why this is the alternatives aren’t a viable option here. 

Risk response in itself is part of a broad framework comprising the entire enterprise, while the risks assessed are part of a process upon which is zoomed in. The pricing process is a process in which the risks are without reward. In a broad sense, risks usually are part of doing business that create rewards as result, but taking risks in the pricing process doesn’t have a potential reward. The only reward that accepting a risk provides is the save on the costs of implementing controls. Only if the assurance of the pricing process itself isn’t directly threatened by the risk and costs to control the risks are high, is acceptance a possible option.
While the solution of sharing may not be used on the level of individual risks, it is not improbable that an investment manager may wish to share for the negative effects of a failed valuation process as a whole. An investment manager could, for example, buy insurance that would pay for any fines and other costs resulting from a misprice. However, it may be hard for an insurance company to provide such an insurance against a reasonable fee since the occurrence of a misprice is extremely hard to predict if the investment manager himself cannot vouch for the integrity of the process. This research has not encountered such insurance constructions. Furthermore stakeholders, such as investors and market regulators, will probably not be satisfied with a sharing solution alone. It could be a complementary risk response though. Also note that, depending on the details of the service contract, outsourcing (part of) the valuation process may result in the sharing of some risks. Though it has been clearly stated the governing body of an investment fund should be solely responsible for a reliable pricing process, even if it has been (partly) outsourced, this doesn’t mean that service contracts may include clauses that would require the valuation service provider to pay a certain fee if a misprice occurs. But still, sharing the individual risks is not a solution here.
Lastly, avoiding the risk is not an option for an investment manager because the pricing process itself cannot be avoided. It has to be conducted as there is a regulatory obligation and it is an essential part of the business. Of course, an external partner of an investment manager can avoid a pricing activity by declining to price a certain type of asset. But from the perspective of the investment manager (and this research paper), avoiding the pricing activity is impossible.
This concludes the section on different risk responses. In the next section where the risks are assessed, think of reducing the risk as the risk response that will be used to mitigate that risk, unless it is clearly indicated otherwise. 
Risks to the Trade Data

Starting with box 1, the trade data is provided by the investment manager as it constitutes of trades made by the front office. This research made the assumption that the trade data was correct, meaning it accurately represents the actual trades conducted by the front office, the trade is already confirmed by the counterparty and the corresponding data is checked by the back office. All this is part of the larger process chain of investment management (see section 2.2 on the front-, middle- and back office) of which the pricing process is only a part. So, while leaving all these activities out of scope and assume they are conducted correctly, resulting in trade data that correctly resembles trade activity, this does not mean that the trade data handled in the pricing process is actually correct. To state it in another way: it is assumed the trade data within the investment management company is correct but it is not assumed that this correct trade data is actually correctly send to and received by the person / office / department responsible for pricing. So, the risk of the trade data not being complete, accurate and timely does not simply disappear with the assumptions made. 

Taking into account the implications of the made assumptions, a table with the risks that could jeopardize the integrity of the trade data is given.

	No.
	Risk

	1
	Trade data missing

	2
	Outdated (stale) trade data

	3
	Incorrect values

	4
	Unauthorized changes to (parts of) original trade data

	5
	Unauthorized deletion of (parts of) original trade data

	6
	Unreadable data container


In this table (and in the future) by data container the medium containing the data is meant. As with any information system this medium could be anything like an excel spreadsheet file, a database file or even simply a piece (or stack) of paper with the trade data written on it. However, since the pricing process comes late in the entire process (again see section 2.2 for more details) it can be assumed that the data container has in fact taken the form of some kind of digital file.

In section 2.3 three pricing methods were discussed along with their related input requirements, those were: mark-to-market for listed products and mark-to-model and mark-to-broker both for non-listed products. Though the trade data might consist of different data for the different pricing methodologies, the risks with regard to the trade data is generally the same because the trade data is supplied by the investment manager himself. This is, however, not the case for all the other components of the pricing process.
Risks to the Market data
Market data is retrieved from various financial data sources and depends on the kind of product that is being priced and what pricing method is being used. On the next page is the table with risks that threaten the integrity of the market data. In this case, the pricing methodology used makes a more significant impact on the kind of market data that needs to be retrieved, which means some risks do and some do not have an impact for a particular pricing methodology. An X means the risk is present for that particular methodology, when the box is empty it is not.
	No.
	Risk
	Market
	Model
	Broker

	1
	Market data missing
	X
	X
	X

	2
	Outdated (stale) market data
	X
	X
	X

	3
	Incorrect values
	X
	X
	X

	4
	Unauthorized changes to (parts of) original market data
	X
	X
	X

	5
	Unauthorized deletion of (parts of) original market data
	X
	X
	X

	6
	Unreadable data container
	X
	X
	X

	7
	Number of sources (quotes) inconsistent with pricing policy
	
	
	X

	8
	Quality of sources (quotes) inconsistent with pricing policy
	
	X
	X

	9
	Redundant (not requested) data sent
	X
	X
	


Compared to the risks of the trade data, there are 3 additional (risks 7, 8 and 9) added as risks for market data integrity. Risk 9 is not an immediate threat to the market data integrity, since receiving redundant data from the sources doesn’t necessarily harm the pricing process. But receiving data that has not been requested, especially when the source still has to be paid for that redundant data, does make the process inefficient. It is a risk that, depending on the potential costs of redundant data and costs of implementing controls, a company may wish to accept instead of reducing it.
Note that this research made the assumption (back in section 2.3) that for listed products (mark-to-market methodology) the market data is correct. In this context this means that, because the market of listed products functions like it should, market prices reflect actual prices and the market data obtained from companies like Bloomberg is correct. However, even though assuming market data for listed products correctly reflects market prices, this does not mean that this data is actually correctly acquired. The market data retrieved by the person / office / department responsible for pricing could be incomplete, incorrect and / or not timely despite this assumption. This is why many risks still hold true for the mark-to-market methodology.
Risks to Valuation Algorithm

What constitutes the valuation algorithm depends on the pricing methodology. In case of mark-to-market it is a simple P x Q, in case of mark-to-model it is a model with a multitude of inputs and in case of mark-to-broker it is a statistical analysis of various broker quotes. Whichever is used, the valuation algorithm uses the market data and trade data as inputs. In the next table the risks regarding the valuation algorithm are listed.
	No.
	Risk
	Market
	Model
	Broker

	1
	Input data missing
	X
	X
	X

	2
	Use outdated data as input
	X
	X
	X

	3
	Incorrect values
	X
	X
	X

	4
	Unauthorized changes to the valuation algorithm
	
	X
	X

	6
	Unreadable data container
	X
	X
	X

	10
	Use outdated valuation algorithm (model / pricing policies)
	
	X
	X


The risks are numbered the same as their counterpart risks from the other components. Note that risks 1, 2, 3 and 6 can be a direct result of somehow incorrect input from the market data and trade data. It is obvious that though each component of the process is discussed individually, they cannot be seen as separate. Controls will have to span across these components to match the required valuation algorithm inputs with the retrieved data. These risks still have to be mentioned separately here. Even if the market data and trade data is retrieved complete, accurate and timely this doesn’t mean that correct data is used as the input. An outdated or corrupt file could be mistaken for the correct file. Making sure that the data that is correctly acquired is also used as the actual input of the valuation algorithm can prove to be a problem.
Risks to the Trade Value / P&L

The trade value / P&L (profit & loss) component should be seen as the output component of the pricing process. It is the part in which the prices resulting from the valuation algorithm are used as input for different reports. These reports probably include a management report, a report for investors and a report for regulators. Which pricing information is used in what reports is crucial in this step. The risks regarding this component are in the table below.
	No.
	Risk

	1
	Pricing data missing

	2
	Use outdated pricing data as report input

	3
	Incorrect values

	4
	Unauthorized changes to (parts of) original pricing data

	5
	Unauthorized deletion of (parts of) original pricing data

	6
	Unreadable data container

	9
	Redundant (not requested) pricing data sent

	10
	Use outdated reporting standards

	11
	Use incorrect pricing data for report


Risks 1, 2, 3 and 6 could again be a result of incorrect output from other components. Risk 11 is new and deserves to be explained in more detail. Different reports require different pricing data. The pricing data used for the daily management report is different from a monthly or quarterly report for investors. Risk 11 describes this risk where every component in the pricing process is actually working correct and the correct prices are produced, but they are inputted incorrectly into a certain report. Risk 9 (getting redundant pricing data) may increase this risk.
Risks of Governance

Governance encompasses control over the entire process. If execute correctly it makes sure that the controls, which will be discussed next, function correctly. It ensures continuity of the process and continuity of its integrity. Risks regarding the governance are in the table on the next page.

	No.
	Risk

	12
	Unauthorized changes to pricing policy

	13
	Outdated pricing policy

	14
	Ineffective controls

	15
	Outdated controls

	16
	Unauthorized changes to controls

	17
	System downtime

	18
	Data loss due to system / hardware failure

	19
	Data loss / alteration due to security breach

	20
	Disclosure of sensitive information


Risks 17, 18 and 19 are three very common risks for any electronic information system. These risks threaten all components of the pricing process and thereby the process as a whole, which is why they are assessed here. System downtime can significantly influence the capability to produce prices, especially when time is a factor. Security breaches can cause both disclosure and alteration of data. Disclosure of data may be a risk to the investment manager (disclosure of information is often a sensitive issue) but it is not a risk for the valuation process. Alteration of data due to a security breach however will cause problems for the pricing process. These risks could be the source of risks mentioned earlier such as risks 1, 4 and 6. Missing data, unauthorized changes, unreadable data containers etcetera could be a direct result of system downtime, security breaches and / or data loss.
A matrix with all 19 risks sorted for each element can be found in Appendix B.

3.4 Designing the Best Practice Model: The Controls

The matrix on the next page shows an overview of controls that can help to mitigate the previously assessed risks. The controls are divided in three categories: process controls, IT controls and governance controls. 
In the columns 3 pieces of information about the controls are provided. The type of control indicated whether the control is (P) preventive, (D) detective, (C) corrective or a combination of these. The last column indicates which risks the control helps to mitigate. Finally, four components of the pricing process are given to indicate to what components of the pricing process (market data, trade data, valuation algorithm and/or output) the control relates. The governance component is left out, because the governance controls obviously relate to that component. For the Process- and IT controls, an X means that the control relates for the specific component. The controls could, however, function in different ways for different components.
	No
	Control
	Trade Data
	Market Data
	Valuation Algorithm
	Trade value / P&L
	Type
	Risks Controlled

	Process Controls

	1
	Date / Time Stamp
	X
	X
	X
	X
	P
	2

	2
	Statistical Analysis Control
	X
	X
	
	X
	D
	2, 3, 4

	3
	Contributor Controls
	
	X
	
	X
	P, D
	1, 2, 3, 4, 7, 8

	IT Controls

	4
	Segregation of Duties & 

Authorization Controls
	X
	X
	X
	X
	P
	4, 5

	5
	Security Controls
	X
	X
	X
	X
	P, D, C
	18, 19, 20

	6
	Availability Controls
	X
	X
	X
	X
	P, C
	17, 18, 19

	7
	Data Controls
	X
	X
	
	
	P, D
	1, 2, 3, 6, 18

	8
	Data Transmission Controls
	
	X
	X
	
	P, D
	1, 3, 6

	9
	Output Controls
	
	
	
	X
	D
	11

	Governance Controls

	10
	Change Management Controls
	
	
	
	
	P
	12, 16

	11
	Control Reports (Monitoring)
	
	
	
	
	D
	14, 15

	12
	High frequency of pricing
	
	
	
	
	P
	14, 15

	13
	Exception Controls (Escalation)
	
	
	
	
	C
	13

	14
	Periodical 3rd party evaluation
	
	
	
	
	D
	13, 14, 15


These controls will now be discussed in more detail. The detailed descriptions include a motivation why the control is necessary, why the control applies to certain components of the process, what risks it will help to mitigate and how the control will basically work. 

Process Controls

Process controls are inherent to the pricing process itself. The controls are a set of very specific and practical controls to prevent and detect problems of the pricing process itself. Some of these controls are actually already in use by investment manager.

Control 1: Date / Time Stamp

A date and time stamp is one of the possible controls to prevent outdated (also called ‘stale’) data to be used throughout the pricing process (risk 2). So every data file and, even better, every data entry within the file (so in the case of market data for listed products each product price) the date should be attached. This applies to the trade data, market data, valuation algorithm and the trade value (output), because outdated data or algorithms may otherwise be mistakenly used. All should have a date stamp. For daily pricing a date stamp should suffice, but with even more frequent pricing a time stamp can’t hurt. The date stamp is a preventive control, it is also necessary in order to perform other controls.
Control 2: Statistical Analysis Control
Statistical analysis is the analysis of data over a certain time period. This can be done at multiple points in the process. For example, one can analyze the output of the process (the prices), which is late in the process, but also the market data early in the process. Delta analysis is an effective control to detect if outdated data and / or incorrect data were used (risks 2 and 3). 
In the context of the pricing process, there are two types of statistical analyses which should be performed: day-to-day and long term. 

In the day-to-day case, also called delta analysis (Δ), today’s data is compared with yesterday’s data. (T = T-1) Two types of deltas should signal a warning. The first is a delta of 0, which means there is no change at all and therefore probably means today’s data is the same as yesterday’s data because in the financial world no change is very uncommon. The second delta that should trigger a warning is a difference that exceeds a predefined threshold. For example, if today’s price is over X % higher / lower than yesterday, the change is suspicious. The limits of the threshold would be different for different financial products.
In the case of long term statistical analysis, the change over a longer period, (for example, a month) is analyzed. If the data or a price shows significant volatility that exceeds a predefined threshold (often the standard deviation is used), this should trigger a warning. The data could also be compared to data of similar products that function as a benchmark.

Though recently financial markets have become more volatile, naturally the value of financial products still follows a natural path. Volatile movement of the value outside predetermined ranges should raise a red flag. If the trade value (the output of the pricing process) is volatile, this could indicate that there is a problem with the valuation algorithm or its inputs such as unauthorized changes to the model.
Control 3: Contributor Controls
A simple way to detect if data offered by an external valuation service provider is correct is to request the same data from a different provider. This can be done for both market data and prices. The information can be compared; if the values are similar within a certain margin of error it is most probably correct. If the data provided by the valuation service providers differs, one can take a careful look at the case, consult with the providers, and make a decision on which data is correct. In theory, an indefinite number of providers can be used for the same information, but this control of course comes with a cost. Each time an additional provider is consulted for the same information, this means additional outsourcing costs. The investment manager has to decide whether the control is worth the costs.
Whether the investment manager chooses to use multiple valuation service providers or not, controlling for the number and type of sources each pricing provider uses is also recommended. The number of broker quotes, on which a price supplied by a valuation service provider is based, should be defined in the pricing policy as well as the quality standards to which these quotes must adhere. These quality standards may also be defined for other data sources used in a mark-to-model situation. From policies set with regard to the minimum number of contributors and their standards, controls should be derived to determine if the requirements set in the pricing policy are met (risks 7 and 8). Preventive controls, if possible to implement, can be very useful here. An example is a control that would prevent unreliable quotes from being used. Another control could prevent a price from being calculated if the minimum number of contributors has not been met. But such preventive controls could prove to be difficult to implement in the process. At the minimum, detective controls must be in place. It must be possible to trace back (identify) upon what number and type of contributors a price was based. An audit trail control is preferable here. All information tracing back into the pricing process should be available in reports to the body ultimately responsible for the pricing process to check if pricing policy requirements have been met.

Summarized, contributor control can be set at both a high level, by using multiple valuation service providers as contributors to challenge each other, and at a low level by defining clear pricing policies with regard to the contributors used by a valuation service provider to perform a valuation.
IT Controls
The pricing process heavily relies upon information systems, which should be adequately controlled. The IT controls will help to prevent, detect and correct risks regarding the data processed in these information systems. Be aware that these IT controls are often part of a broader scope; IT controls apply to the entire investment management process including pricing. Most controls are adapted from the controls as described in the ‘Information Systems Controls for Systems Reliability’ chapters of Romney & Steinbart’s ‘Accounting Information Systems’ as part of the COSO ERM framework. [28] Control descriptions are brief, for more information for specific controls, please refer to those chapters.
Control 4: Segregation of Duties & Authorization Controls
Proper segregation of duties and corresponding authorization controls, which is are both preventive controls, should prevent unauthorized changes to the data, models or policies (risks 4, 5 and 12). The rigorous segregation of duties between the front-, middle- and back office have been discussed and should be clearly documented. Examples of common authorization controls are access control matrices and compatibility tests.
Control 5: Security Controls
‘Information safeguards’ is an umbrella term that comprehends a large set of controls that prevent, detect and correct data loss or disclose due to security breaches (risks 19 and 20). A full set is given by Romney & Steinbart. [28] Preventive controls include authentication controls (passwords), training of staff to create awareness of the risks, physical access controls (no physical access to servers), remote access controls (firewalls) and data encryption. Detective controls include log analysis, intrusion detection systems and security tests. Corrective controls include patch management and the presence of a chief security officer and emergency response teams, but differ greatly due to different systems.

Control 6: Availability Controls

Availability controls are controls to make sure the IT systems stay up-and-running and, that if it goes down, the time to get the system back up is minimized (risk 17). The controls also make sure that no data is lost due to the system going down or any other hardware failure (risk 18). Examples of commonly used preventive availability controls that reduce system downtime are system maintenance, uninterruptible power supply, adequate design of physical locations for the systems, training and up-to-date antivirus software. [28]

Availability controls of a corrective nature that help with recovery in case of the system going down are back-up procedures for the data, disaster recovery and business continuity plans (which contain plans for reserve systems to replace the IT systems in case of a catastrophe or other massive system failure) and the testing of these recovery procedures. [28]

Control 7: Data Controls
Under the umbrella of data controls, three types of data controls are defined: source data controls, data entry controls and processing controls. In combination this set of controls help to minimize inaccurate, incomplete and/or outdated data in the source documents. 
Examples of source data controls include form design, sequential pre numbered source documents (which make it easily noticeable if a document is missing) and turnaround documents. Turnaround documents are used in highly automated processes. In the context of the pricing process, the back office of an investment manager would send out a document with a list of financial products for which he needs a price or market data. The external source would place the prices in the exact same document and send it back to the back office, which will process the document automatically as input for the portfolio valuation. This requires a great deal of automation and synchronisation between the back office and the external source. But when properly implemented, it’ll greatly reduce the amount of manual intervention that is necessary.
When points of manual input are still present in the process, data entry controls will help to minimize errors in the data due to inaccurate manual data entry. A simple example in the context of the pricing process is the use of Excel sheets. It has been mentioned that Excel sheets pose a thread to process control, but if they are used they should be designed in such a way that data input errors are minimized. The sheet should be secured so no formulas can be changed by accident or on purpose. Whether using excel sheets or another data form, typical tests upon the validity of the inputted data include: [28]
· Field check; no alphabetical characters in a numerical field and vice versa

· Sign check; no illogic data like a negative value where this isn’t possible

· Limit / range check; numerical value must be inside predetermined range

· Size check; length of data fits within the data field

· Completeness check; no essential data fields left open

· Validity check; check if data corresponds with system data, for example fund account number matches the a fund account in the system

· Reasonableness check; to determine the correctness and logical relationship between two data items

Additional controls include error log reviews (logs based, for example, upon the tests above).

Finally, process controls ensure that data that is entered into the system is actually processed correctly. These controls are performed on the systems databases. Examples of processing controls include data matching, batch total recalculation, cross-footing balance tests and write-protection mechanisms (no accidental overwriting of files). [28]
Control 8: Data Transmission Controls
Data transmissions occur both internal, through different departments and sometimes across different platforms, and external, with data sources. Proper data transmission controls help to detect and prevent alteration or loss of data due to transmission which result in incorrect, incomplete or unreadable data (risks 1, 3 and 6). Effective data transmission controls start with a proper plan that establishes understanding of what data is required at what time in what format. Examples of concrete data transmission controls include parity checks and message acknowledgement techniques. [28]
Control 9: Output Controls

In the context of IT controls, output controls often comprise of checks on the output as an additional check to verify system integrity. In this context however, output controls are meant as controls that should be in place to make sure the right price output is used for the correct reports or to use outdated reporting standards (risks 10 and 11). Nothing can be more frustrating than to have calculated the right price information and then accidently use outdated or otherwise incorrect information to compile the reports for investors or other stockholders. The information may be inserted into reports automatically or manually. The output control will have to suit this situation, either automated controls in the system to check data consistency or 4-eyes control in the case of manual data handling. This user review should examine system output for reasonableness, completeness and verify that they are the intended recipient of that output. [28]
Governance Controls

Inherent to the control framework, the governance controls assure effective control in the long term. The controls are a combination of both standard governance controls (15, 16 and 19) and controls specifically appropriate for the pricing process (17 and 18).
Control 10: Change Management Controls

Change management is important from both a process perspective as well as an IT perspective. Both can change and such change should be managed properly. From a process perspective for example, the valuation algorithm can be tweaked to more accurately price certain products, the type of market data required for calculation may change, the data sources or brokers that are used for information may change, the number of contributors deemed required to perform a valuation may change and many other aspects of the pricing policy may at some point change. From an IT perspective examples include the use of a new piece of software or changes to the computer hardware. It is important that such changes are properly managed and monitored (risks 12 and 16). Change management isn’t a control in itself; it encompasses a multitude of controls that help assure proper management of the changes. Romney & Steinbart [28] compiled a list of important change management controls for change within an information system environment. This can be used for the pricing process too since it produces information (valuations) and makes constant use of information systems. 
The controls include among others:
· Documentation of all change requests in standardized format identifying (among others):

· nature of the change

· reason for the request

· date of the request

· Approval of all changes by appropriate levels of management

· Documentation of approvals to form audit trail

· Thoroughly testing of changes prior to implementation

· Update of all documentation to reflect authorized changes of the system

· Development of ‘backout’ plans to revert to previous system configurations if change is abandoned

· Intense monitoring of user authorizations and segregation of duties during change process

Control 11: Control Reports (Monitoring)

Reports on the proper functioning and effectiveness of controls are essential for proper governance. It is one thing to have controls in place, these should be monitored to prevent that they become ineffective or outdated (risks 14 and 15). Depending on the controls in place, the proper Key Performance Indicators (KPI’s) should be selected that will help determine if a control is still functioning properly. Examples of KPI’s in the context of the pricing process are number of prices that failed the delta analysis, the (average) margins of these failures, the number of times a price was challenged by a secondary source, the total number of times a price decision had to be escalated (see control 17) and the number of times a product was not valued in time for a timely NAV update. In all these cases the percentage of the total is of course also a valuable statistic. Examples of KPI’s in the context of IT controls are statistics on (attempted) firewall intrusions, system downtime, overall system performance, data entry exceptions noted, failed data transmissions, etcetera.
Control 12: High Frequency of Pricing

Most investment managers conduct daily valuations because they require a daily update of the NAV. But even in companies where a daily update isn’t required, conducting daily pricing makes good sense. It may not be a control upon itself, but pricing frequently means that errors can be found more quickly. Statistical analysis also makes more sense with frequent pricing (daily, again, is preferable) because that way remarkable discrepancies can actually be spotted, with a low frequency it can be hard to explain a certain change. It also allows for valuable reports on the performances of controls, which are hard to put together when the process is executed on a low frequency. In a way, conducting pricing on high frequency enables other controls to actually work.
Control 13: Exception Controls (Escalation)
This is the most important ‘corrective’ control from a business process perspective. Until now risks that could cause incorrect pricing and controls to mitigate those risks have been discussed. Many of these controls are detective, they detect if a problem has occurred; a good example is the delta analysis which detects a probable misprice. But what happens when this is detected? The governing body of the investment fund is responsible for proper pricing. An exception in the pricing process will therefore be handled by that body or a task group under its supervision. This is called escalation. The process is traced back to determine if there has actually occurred a misprice and if this is the case how this happened. The pricing process may have malfunctioned, but it can also happen that under current pricing policies, the system was unable to perform a valuation. In the latter case, the governing body will determine a price. The way in which these exceptions are processed should be controlled. Strict rules and guidelines should be part of the valuation policies, but a control should be in place to make sure these policies are complied. The number of exceptions that are handled is also important to monitor, since too many handled exceptions puts a strain on the governing body and may indicate a structural problem within either the process or the policies or both.
Control 14: Periodical Third Party Evaluation 

In order to assure that the pricing policies, the algorithms, the models, the used trade and market data and the controls are up to date, effective and result in a proper functioning pricing process, evaluation (auditing) of the process by a third is a good control (risks 13, 14, 15). Stakeholders like investors and regulators may even demand such a periodical evaluation as it provides assurance that the management is doing a proper job. But even if stakeholders do not require such an evaluation, it is good practice to have your processes checked on regularly. This party doesn’t necessarily have to an external party, but could also be conducted by the internal audit department. However, an external third party may have a fresh view on the process and bring in extra knowledge and experience from the market.

3.5 Designing the Best Practice Model: Translation from In-house to Outsourced Control Framework
Translation of the control framework from in-house to an outsourced situation does not essentially change the best practice model that much. Similar risks need to be mitigated, but these risks get a new dimension in the outsourced situation. Some risks, and the controls that mitigate them, require extra attention in an outsourced environment. What fundamentally changes in the way those risks and controls are managed is now discussed. The translation of the in-house model to an outsourced model can be divided in two major sections: (1) changes in the governance, mainly in the roles and responsibilities and (2) changes in other control activities due to those governance changes.
1. Governance

Going from an in-house managed pricing process to an outsourced pricing process causes changes in the way the process is controlled and governed. Instead of providing assurance of the process in-house, the investment manager in the outsourced situation has to use contracts with appropriate service level agreements (SLA’s), using the appropriate key performance indicators (KPI’s), to demand the same assurance he would demand if he managed the process in-house. This also means he has to rely on control reports from the outsourcing partner to verify the agreed upon assurance level. This creates the additional problem of how one verifies the integrity of these control reports.

Below is a review of the controls that will need to be adjusted or require additional attention in the outsourced situation. The description will briefly explain why and how the functionality of this control will change.
Roles and Responsibilities
At the core of the contracts with SLA’s and KPI’s lies a clear definition of roles and responsibilities. In the in-house situation, segregation of duties and subsequent authorization controls helped to prevent entities to get involved in each others work. In the outsourced situation, this must be tackled at an higher level. It should be made very clear where the roles and responsibilities of each company lies. 

The way roles and responsibilities are defined are different for each outsourcing relationship. It depends among others on what type of product (end product prices or raw information) the valuation service provider is supposed to deliver. But whatever way roles and responsibilities are set up, they should clearly define what each party is has to do.

For example, a valuation service provider will be held responsible to provide the prices for requested products before a certain time deadline. But it is the responsibility of the investment manager to timely send the lists of products that need to be priced. If the investment manager is late in delivering the trade data, the valuation service provider should not be held responsible for the consequently late delivery of prices. The format in which the data is sent is another example of rules that both parties have to agree on with each other. This must all be established in the service contracts. 

2. Changes in other controls
The other controls of the framework now have to interpreted in the new context of the defined roles and responsibilities and subsequent service contracts. This means the execution of controls now lies with different parties, as does the responsibility to manage those controls. All controls will now be reviewed in this new context. This is only an example of how it could work, because it depends on the defined roles and responsibilities for which there isn’t a best practice available.
Control 1: Date / Time Stamp

This control can be executed at low level by the valuation service provider, and at high level by the investment manager. The valuation service provider should use date and time stamps to check his source data, while the investment manager may use date and time stamp controls on the prices that are delivered by the provider.

Control 2: Statistical Analysis Control

Similar to the date and time stamp, statistical analysis can be conducted at a low level by the valuation service provider on the source data it uses, and at high level by the investment manager on the prices delivered. The low level statistical analysis is important to keep checking the validity of the source data. The high level statistical analysis by the investment manager is probably one of the most powerful tools to check whether the valuation service provider is doing a good job. It is easy to execute this high level control, and easily gives a common sense impression whether the valuation service provider is doing a proper job or behaving erratic in his valuation activities.
Control 3: Contributor Controls
As with the other two process controls, this control can also be executed by both parties involved at a high and low level. This is similar to the discussion of the control earlier. The valuation service provider should conduct low level contributor controls on his source data and / or broker quotes. The investment manager has the option to use multiple valuation service providers to price the same products, and thereby using contributor controls on a high level by comparing the valuations of different providers. This could be expensive, but may prove a simple and effective control to determine if a valuation service provider is performing correctly.

Control 4: Segregation of Duties & Authorization Controls

These stem directly from the roles and responsibilities and should match accordingly. No further details on best practices for these controls cannot be given since the entirely depend on the situation.

Control 5: Security Controls

Alteration of data used in the pricing process due to security breaches is a problem for the valuation service provider. It is the responsibility of the valuation service provider to deliver correct prices, so it is also his responsibility to make sure security breaches do not threaten that. To assure the investment manager that there is no threat of misprices due to security breaches, the valuation service provider could choose share control reports of the security controls with the investment manager.

Control 6: Availability Controls

If the valuation service provider, for whatever reason, is unable to timely deliver prices, the SLA’s of the contract would probably make the valuation service provider pay a fine for that. So if poor availability of the IT systems at the valuation service provider threaten delivery of prices, it is up to the valuation service provider to handle this. The investment manager may not be that interested how the valuation service provider sets up his availability controls, as long as his systems remain online and deliver timely prices. So the valuation service provider may determine the amount of risks he wants to take with regard to the availability of his systems. If the penalty for failing to deliver prices is high, the incentive to adopt comprehensive availability controls is greater too.
Control 7 & 8: Data Controls & Data Transmission Controls

Instead of the data being processed through in-house systems and communication happening directly with the data sources, data in the outsourced situation now has to be transferred back and forth between two separate entities which often use different information systems. This creates all sorts of additional transmission and data integrity related risks. These risks already exist within the in-house situation. Most of the IT Controls, and especially control 8 ‘Data Transmission Controls’, were specifically used in the framework to mitigate data integrity risks. But in the outsourced model the dimension of these risks change significantly and need to be addressed.
Assuring proper data transmission without data loss or alteration in an in-house environment is one thing. Assuring similar proper data transmission between separate entities is another. The first step to prevent problems with data transmission is to make clear agreements on what files will be sent on what time, in what format using what type of transmission and degree of security. The transmission may be as simple as an e-mail with attached excel sheets that need manual processing, or as complex as a fully automated system-to-system transaction of data. The important thing is that the details of the data transmission should be clear to everyone. Finally checks have to be in place, whether automated or manual, to verify if the data transmission has actually taken place in accordance with the made agreements. Control reports will have to report on KPI’s regarding this process.
Additional data integrity controls are similar to the in-house situation, but should be applied by both parties. Responsibilities rely entirely upon the exact situation. It’ll will probably involve periodical data matching. Reports on IT controls should provide the investment manager with reasonable assurance of the stability, availability and integrity of the outsourcing partner’s IT system.

Control 9: Output Controls

In most cases this activity still lies with the back office of the investment manager and does not have a whole lot to do with the valuation service provider. If the valuation service provider values entire portfolio’s, output controls should be in place there.

Control 10: Change Management Controls

Change management becomes very complex when the process is spread over multiple entities. Who is responsible for properly changing parts of the process depends on what is changed (systems, hardware, software, processes). In generic terms, it would be advisable to form a team with employees from both the investment manager’s back office and the valuation service provider to oversee changes and conduct change management. This team would also define which party takes what responsibility in the project, and how the future service contract with roles and responsibilities may change due to the changes. An independent third party (auditor or advisor) may also be asked to join or even lead this team to assure a neutral process.
Control 11: Control Reports (Monitoring)

In the outsourced situation control reports become the most important source to monitor the integrity of the pricing process at the valuation service provider. Of course control reports were already important in the in-house situation, but with the pricing being conducted at a physically different location by an external entity makes these reports even more important. Specific in-depth agreements need to be made with regard to what needs to be reported in what level of detail. Identifying the right KPI’s for this is of critical importance. Examples of KPI’s are similar to the examples mentioned in the in-house situation. What has to be reported doesn’t change significantly. However, there are problems that may arise regarding control reporting by an valuation service provider. First, the third party may be unable to provide certain information and, second, the accurateness of the control reports may be hard to verify. 
When an external service provider is unable to provide information that is necessary to monitor controls or certain aspects of the pricing process, an assessment needs to be made by the investment manager if it can do without that information. The valuation service provider may be persuaded to change his systems and/or processes so in the (near) future he’ll be able to provide the investment manager with the desired information. If the valuation service provider is unable or unwilling to provide the desired information in the future, the investment manager may be inclined to stop using the services of the provider and switch to a different vendor. This, of course, all depends on the specific situation.
Regarding the accurateness of the control reports, one has to realize the external service provider has an incentive to deliberately paint a more positive picture in the control reports than is actually the case. If the valuation service provider can get away with it, he may be inclined to disguise problems within his pricing process to prevent making costly adjustments to the process, paying fees for mispriced products or even potentially lose business if the clients aren’t satisfied with the service as depicted in the control reports. So the question is: how can the investment manager be assured that the control reports provided by the valuation service provider accurately reflect the integrity of the pricing process and its controls? An investment manager would want to be assured of this without having to check the valuation service provider himself to acquire this assurance. This is where the periodical third party evaluation (control 14) comes in.
Control 12: High frequency of pricing

This does not change for the outsourced situation. The frequency of pricing will be defined in the service agreement.

Control 13: Exception Controls (Escalation)
The responsibility for correct valuations should still lie with the investment management; they are responsible towards their stakeholders (investors, auditors, regulators etc). This means that the conditions for which a valuation should be escalated should also be clear. Otherwise the (governing body of the) investment manager cannot control the quality of the valuations. Segregation of duties and authorization controls are of a lower level and should be adapted accordingly to the roles and responsibilities agreement. For instance, once roles and responsibilities and according controls are in place, the valuation service provider should not be able to change a valuation algorithm without authorization provided by the investment manager.

Control 14: Periodical 3rd Party Evaluation

In the in-house situation it made common sense to periodically have the pricing process evaluated by a third party to make sure the process was still up-to-date according to standards used in the market. In the outsourced situation, a third party evaluation becomes even more important in order to provide assurance of the integrity of the pricing process. This is mainly due to the problem noted in the previous section. If a third party auditor periodically evaluations the internal processes and controls of the external pricing provider, the investment manager can have reasonable assurance that the process is in order and that the control reports accurately reflect the reality. These controls are often conducted in the form of a SAS 70 certification [36] but the effectiveness of this appropriateness of the SAS 70 for this issue is debatable. [37] The investment manager could, instead of using a third party, choose to use his own internal audit department to inspect the processes and controls of the external pricing provider. But the pricing provider will probably not want auditors from each and every one of his customers to check out his operations. If all the clients of the pricing provider were to do that, it will probably not work well for the vendor. Moreover, a third party auditor probably has more knowledge of the market and can analyse the process in the broader perspective as discussed in the in-house situation.
3.6 Chapter Summary
This chapter established the best practice model based upon the literature study in the second chapter. By starting from an in-house situation the risks to the integrity of the 5 major components of the pricing process were analysed and a set of 18 controls was developed to control these risks. Finally, a translation from in-house situation to outsourced situation was made. Though the basic package of risks and controls remains the same, the dimension of some risks and thereby the role of some controls within the model changes significantly. Each of the controls in the framework was discussed again in this new context.
Chapter 4: Interviews
4.1 Chapter Introduction

This chapter will review three interviews that were conducted for this research with managers affiliated with the investment management sector. The interviewees were managers from (1) the investment management department of a big international bank based in the Netherlands and (2) a mid-sized private investment bank and (3) an accountant from PwC. The interviewees as well as their companies have been made anonymous at their request. All interviews provided a different perspective on the issue of outsourcing (part of) the valuation process. The new insights provided by the interviews are used to complement the best practice model and make final conclusions in the next chapter.

4.2 Interview with big Dutch bank

The first interview was conducted with the middle office manager of the investment management (IM) department of the bank. As input for the interview, a pricing control framework established by this manager was studied and compared to the best practice model developed by this study. Though the best practice model was not discussed in the interview itself, the comparison and discussion about the pricing process gained insight into how a big institutional investor mitigates the risks associated with valuation and what role outsourcing plays in that process.
Profile of the Bank and the Pricing Process

The bank ranks among the top 10 largest asset managers (counted in assets under management) in the Netherlands, and has over 30.000 institutional clients. Many of the back office activities including custody, reconciliation services, fund administration (including NAV calculation) and valuation/pricing of portfolio’s has been outsourced to an administrator. Until recently this was a Luxembourg based administrator, but right now the bank is in the process of replacing its outsourcing partner. The new administrator will be an American based company and will generally provide the same set of outsourcing activities as their previous Luxembourg outsourcing partner.

As motivation for outsourcing back office activities to an administrator, the manager cites cost reduction, operation efficiency, economies of scale, being able to ‘lift along’ with externally developed global models, expertise of local (accounting) rules and the fact that the back office activities were not considered core activities by the bank itself. Outsourcing non-core activities allowed them to grow faster because expansion would not burden the back office. These motivations are similar to the motivations extracted from the literature study. The manager also states that the outsourcing move allowed them to have the functions of transfer agent, custody and administrator integrated at a single outsourcing partner. This resembles the observation of the literature study that more and more external service providers are offering a full spectrum of financial support services. When asked if a big bank could not perform these activities in-house instead of outsourcing them, the manager claims this would be extremely difficult. The manager says that the absence of a global IT / operational platform in-house is the biggest obstacle. If you want to grow fast, outsourcing is inevitable because it gives you fast access to required capacity you need. Having to develop it in-house would take longer and slow down growth. Of course price is always an issue. If no external service provider would have made an attractive offer, the bank would have chosen to develop back office functionalities in-house. This is all part of a business decision.
When asked about the motivations to switch outsourcing partner, the manager indicates that the expectations regarding how pricing would be performed in the future were not clear. The administrator wanted to use his own standardized pricing process. But the Dutch bank wanted the administrator to conduct pricing according to its own standards, keeping control and responsibility over the process and the data sources selected.
Analysing the pricing process as described in the bank’s pricing control framework, it becomes obvious that this research and the bank’s middle office have a different perspective and mindset regarding this process. On the next page is a graphical representation of the pricing process of the bank, adapted (for anonymity purposes) from their framework.
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Figure 9: Pricing process of Dutch bank as described in IM’s Pricing Control Framework
The pricing process as described by the bank focuses mainly on the process of escalation in case the price of a product cannot be obtained through the regular process. The pricing process as described in section 2.3 is packed together here in steps 1 and 2, the rest is the process of escalation. What is called the pricing process in this control framework can be considered the exception / escalation control (control 13) in the framework constructed in this thesis. This control was deliberately not described in detail, since it depended significantly on the organizational structure. In contrast, it is obvious the pricing process of a bank would pay sufficient attention to the process of escalation. But the different perspectives can still be considered striking. The focus of this thesis on the operational and information systems side of the process is very different from the broader scope this framework uses.
The Golden Triangle for Pricing OTC Products
When it comes to OTC products, despite the pricing process being outsourced, the middle office manager wishes to provide valuations for those products himself in order to keep control over this issue. The prices provided by the bank would be used by the administrator in the total portfolio valuations. For pricing those products the bank uses, what the manager calls, the ‘golden triangle’. This means the valuations is based on three sources that challenge each others valuations. The three sources are:
- Pricing model (often constructed internally)

- Independent party (or parties)

- Counterparty

The actual number of sources can be more than three, because multiple independent parties may be asked for a valuation, but at least one is required. The price that is deduced from this triangle is not a mix or average of the given prices. A ‘leading source’ is selected, often dependent on the type of product in question, and that source is challenged by the other sources. The three sources do not have to provide exactly the same price, but the difference should be within a pre determined margin.
Tiers of outsourcing
A distinction between two types of outsourcing is made, which was identified in this thesis as the multiple layers or tiers of outsourcing. The first tier is the outsourcing of the back office to the administrator. The second tier is outsourcing in the context of buying price information from valuation service providers. In this second tier, the bank has contacts with multiple providers, which work in different manners. Some providers deliver prices of instruments as an end-product based on their data sources, while others are asked to calculate the prices according to a model that is developed by the bank itself. Because the bank is a big investor it can afford to use multiple price information partners, though cost of the process is a serious concern according to the manager interviewed. Thinking about the future, the manager mentions the theoretical possibility to interchange different components of the pricing process between different vendors. For example, use the market data of provider 1 and use this as input for the model developed by provider 2, and vice versa.
Control
The job of the administrator of executing the pricing process consists of collecting the prices provided by the sources in the triangle and deducing the valuation based on those sources according to the policies in place. This includes the execution of control activities such as multiple variations of statistical analysis. The triangle itself is the most important control to assure a correct price. A price provided by a source that is incorrect, whether because of operational errors or a bad valuation methodology, is noticed through the challenges with the other sources. This is similar to the high level contributor control in the best practice framework developed in the previous chapter.
This is the most important reason why the middle office manager is not worried about the possibility that one of the valuation service providers has an operational malfunction in its process. Since a bad price is detected this doesn’t pose a risk of resulting in a bad valuation. Of course if one of the sources provides a bad price, this probably means that the valuation has to be escalated, which takes time and may cause a delay in NAV calculation. A valuation service provider’s insufficiently controlled process can also result in prices delivered too late, which also delays the process. But these are no major concerns for the manager. The manager argues controlling all pricing processes within each valuation service provider is unpractical and that even a SAS70 certificate does not guarantee that the process of a pricing vendor works correct on all levels (processes, systems and people). Challenging the delivered prices is regarded much more practical, cheaper and effective.
Using the method of price challenging, the bank is even able to price products using counterparty quotes only. To prevent mispricing by the counterparty, whether intentionally due to a conflict of interest or unintentionally due to a malfunction process, the front office is forced by the middle office policies to trade identical versions of a derivative with different counterparties. These counterparties now all price the same derivative, their valuations can be used to challenge each other. With regard to the role of the counterparty quote in pricing OTC products, the manager does not think counterparty quotes will not be used anymore in the future. Yes, there needs to be an independent challenge, but a counterparty quote is still considered a reliable valuation of most OTC products. 
Risks of Concern

Operational risks of the pricing process, that need to be controlled for, exist within the first outsourcing tier, at the process executed by the administrator. The tri-angle may control for errors made by any of the sources through price challenging, the process of retrieving those prices and properly deriving a price from the tri-angle using the appropriate pricing policies, assuring the correct output is used for reporting, and doing all this within a specific time frame is a process that cannot be controlled for with one single simple control. This is more related to the issues put forth in this paper. The manager states that this requires full transparency and disclosure by the first tier outsourcing party. They execute the pricing process and initiate an escalation process if needed, they should provide sufficient assurance that they are in control of the process. The manager indicates that this can cause a problem, the sort of problem they experienced with their previous Luxembourg administrator. 
The manager thinks most valuation service providers do not yet provide sufficient transparency, and he regards this as one of the major pain points of the process. On the other hand, the manager does not think that the process is under increased risk of data transmission problems due the process being outsourced. Quite opposite he argues that receiving one package file, with all price information, from an external party will result in far less problems than receiving some 20 different files through in-house information systems. The assumption of the best practice model of this research was that an outsourced situation increases data transmission risks. While this statement does not deny that, it merely suggests that there is a trade-off between data transmission risk and risk due to inflexible and possibly problematic in-house systems.
Concluding the interview, the manager is asked if he is content with his pricing process in general. The manager indicates he is not fully content. Besides the previous mentioned pain point of transparency the manager cites 4 other problems he struggles with:
· Risk of the unavailability of data, which disrupts the tri-angle since a source is omitted.

· Quality and capacities of personnel, both internal and external

· High costs of a comprehensive control framework weighing upon the company, the constant deliberating if an additional control is worth its costs

· Absence of a complete and integrated process approach, the process is now fragmented

Summary and Conclusions

Some of the most important issues and conclusions from the first interview:
1. The design of the pricing process in the bank’s control framework differs significantly with the one in this research. This is mainly because of a different perspective, the bank focussing on the escalation procedure while this research focuses on operational and IT risks.

2. For derivative pricing the bank uses a ‘golden triangle’ of sources, those being a pricing model, independent provider price and counterparty quote. This is the most important control to mitigate the risk of invalid prices being delivered by external parties.
3. The manager is little concerned with operational risks of individual valuation service provider’s processes or problems within the pricing process of the counterparty. Because provided prices are challenged within the triangle, faulty prices by a single provider do not cause an incorrect valuation.
4. The execution of the pricing process, in this case by an administrator, does require operational assurance. Providing full transparency by the valuation service provider may prove difficult in this regard.

5. The manager thinks there is no additional risk regarding data transmissions due to outsourcing. In fact, he argues the single well coordinated transmission containing all information poses a far less risk to the data integrity than multiple internal data transmissions.

The interview clearly provides a new perspective to the research, and the conclusions will be taken into account when forming the final research conclusions.

4.3 Interview with a private bank

The second interview was conducted with the head of operations of the Dutch subsidiary of a mid-sized international private bank. Again the best practice model of this research was not discussed directly, but instead the interview questions were based on a comparison between the model and the process in place at the bank.
Profile of the Bank and the Pricing Process
The bank in question is a private bank, its headquarters based in Switzerland, with subsidiaries throughout the world. Though the original bank in Switzerland has grown primarily through private client business, the activities of the Dutch entity in the Netherlands comprise for a large part of servicing institutional clients. The Dutch entity can also be considered pioneer within their company in the use of OTC derivatives for its portfolios. This is why the standards and policies for pricing these OTC derivatives were established by the Dutch entity. In the interview, the pricing of OTC products is often discussed in the context of pricing Credit Default Swaps (CDS), which is a specific OTC derivative that this bank uses frequently in its portfolios.
In 2008 many back office activities including custody and fund administration, fund valuation and NAV calculation were outsourced to an American based administrator. As most important argument for this outsourcing move, the manager cites the need to focus on core competences. The Dutch entity should be an asset manager and not an administrative office. This focus was recognized by both the headquarters in Switzerland, as well as the Dutch management. In this outsourced situation, both the administrator and the back office of the Dutch entity conducted the valuation process and executed the pricing controls. This dual execution of the pricing process served as the major control to check whether the portfolio valuations and subsequent NAV calculation by the administrator were conducted correctly. Any major discrepancies in the valuations or notable control events occurring would mean the process would need evaluation. This, in fact, hardly occurred. Recently the part of the valuation process done by the Dutch entity was taken over by the headquarters in Switzerland. So in the situation now, the valuation processes and NAV calculation by the administrator and the headquarters are evaluated by the Dutch entity. While the portfolio valuation is conducted by entities outside the Dutch entity, the responsibility of a correct portfolio calculation still subsides with the Dutch entity itself which manages the portfolios. So knowing what both the administrator and the headquarters are doing is important. But again, just as with the previous interview, a simple control deals with the overarching risk of having a bad valuation process.
Source for OTC Derivatives

However, while the valuation process is conducted by two separate entities, both use the same source (valuation service provider) for the prices of OTC derivatives for their valuations. This is because the data source is part of the pricing policies in place, it is regarded the trusted vendor for prices of these OTC derivatives products (in this case CDS’s). So hypothetically, the valuation process by both the administrator as well as the headquarters could be 100% correct, but if their input is the same and this input were to be faulty, both would produce valuations that weren’t correct but the control at the end would not pick that up because the valuations would match.

Controls
The interviewed manager does not regard this as a problem. First of all, there are some controls in place to check on the prices delivered by the valuation service provider. Both valuation processes have these controls in place. An example is the (by now well known) statistical analysis to see whether the valuations aren’t too volatile, based on a standard threshold. When asked if the pricing vendor ever had to be contacted because these controls noted irregularities, the manager states this has not been the case. If the valuation service provider were to go offline for some reason it would indeed pose a problem. It would be impossible to update the NAV due to no new prices being delivered. But this also hasn’t happened to the manager’s recollection. However, there are no regular KPI reports on the results of the controls conducted by either the administrator or the headquarters. 

So while some basic controls are in place, the manager generally is not worried about the fact that the prices for OTC derivatives are acquired through only one provider. The manager states great confidence in the valuation service provider, which is a specialist in valuating their CDS derivatives and is regarded by the market as best of breed. The valuation service provider also has a SAS70 certificate and the manager also recognizes this as a justification that the processes of the provider are up to par. Lastly, challenges by the counterparty are used, but this is only later in the process when margin calls and payments of collateral take place.

When the manager is presented with the possibility to acquire the OTC derivative prices from another valuation service provider and use that to challenge the primary provider as a control to prevent bad prices, the manager confirms again to be confident with the quality of pricing by the current provider, where prices are also challenged, and feels such a control is not deemed to be necessary. As remarked, the manager regards the risk of getting bad prices from his provider as very small with a little impact. He agrees that a secondary source would be a solution to control that risk, but argues that buying pricing information is expensive and mitigating the risk would not be worth that price, given current volumes. Despite the discussion about having a single source for the pricing of certain products, the manager is confident in the valuation process and policies they have in place.

The manager also cites a solution for the pricing of OTC derivatives that would involve the market as a whole to create a single regulated valuation service. This is a solution that has been mentioned in the literature study, the federated ‘publish and subscribe’ model. This solution needs the entire market to work, and is therefore not implementable on short notice. It is even questionable whether the investment industry will even move toward such a system. But the manager thinks this could be a very good solution. Because for specific OTC derivatives the market now already uses just a few trusted sources and works with standard master agreements, it should be easier to create a regulated system. This would in essence move the OTC derivatives market more towards the listed products system.
Summary and Conclusions

Some of the most important issues and conclusions from the interview:

1. Though the details of the valuation process and the controls in place have not been discussed in-depth because this is executed externally, the process design to have the valuations done by two separate entities and thereby control for any mistakes seems sensible.
2. The most important motivation for outsourcing on the various levels is a focus on core business, which is in line with the reviewed literature.

3. A potential pain point and problem put forth by this research of having a single valuation service provider for OTC products, without having direct control over the processes of this provider, is not regarded by the manager as a serious problem.

4. Controls are in place to check for irregular prices. But more importantly, the valuation service provider enjoys a firm confidence and is regarded a specialist in what it does. To have comprehensive (and expensive) controls to mitigate the risk of getting bad price information from the provider is regarded as redundant.

5. A possible solution in the future for the entire market would be to regulate the trade and valuation of the products. The manager of this company does think this is a realistic possibility.

4.4 Interview with an Accountant
The third interview was conducted with an accountant in order to get the accountant’s perspective on the issue of outsourcing of valuations. After all, the accountant has to sign the audit opinion in the financial statements. 

This interview primarily provided some context and affirmation for the issues that have been discussed in this research. The accountant was first asked to give his perspective on the issue of getting valuations from external parties. The accountant indicated that the issue varied significantly with different companies. Big investment management firms had the capacity (both financial and personnel wise) to develop a solid pricing policy and control framework, while smaller companies like some hedge funds often did not have this capacity.
Besides the size of the investment managers, the manager indicated the liquidity of the products had an impact on the issue. In cases of very illiquid markets for certain products, an investment manager would be happy to receive a few quotes. This research has not focused much on the problem of pricing difficulties due to illiquid markets, because that problem is the same in both the in-house and outsourced situation. Valuation service providers sometimes offer a solution for the problem of illiquid markets, because of their network with many brokers they are often more capable of finding usable quotes than the investment manager or his administrator. But in a truly illiquid market pricing remains difficult.
An interesting issue is at what point an accountant would be unable to provide an unqualified audit opinion on the financial statements when uncertainties exist with respect to the valuation of some positions. In the case of not having a price because of illiquid markets or rejecting a price from market participants when it does not meet the criteria of fair value, the accountant notes that the accounting standards leave room to value a derivative or asset by other methods such as models or use in certain cases management estimations. In this case, where a market value cannot be obtained from market participants or the received value from market participants does not meet the criteria of fair value, it should be disclosed in the financial statements which method is used for the valuation of the investments. 
In the case of having prices from external valuation service providers, the accountant checks whether pricing policies in place have been complied with. SAS70 reports from the pricing vendor regarding these procedures offer a valuable tool to check this. Because the accountant has to be certain the valuations are accurate (or at least in accordance with fair value accounting standards), there has to be agreement between the accountant and investment manager that the pricing policies in place represent a valid methodology to price the assets and that the sources used for pricing are in fact trustworthy data sources. Accountants use their own knowledge and expertise, and sometimes use outside expertise, to determine the trustworthiness of the pricing sources.
As mentioned in the previous interviews, some valuation service providers seem to enjoy a solid reputation regarding the pricing of certain OTC products. In this regard the accountant argues that the bigger investment management companies don’t just trust their valuation service providers, but conduct careful due diligence of these providers. Because they are a big client of these providers, they have the leverage to demand frequent inspections of the internal procedures. So it is not uncommon that these companies have their personnel check out the valuation service provider periodically.
According to the accountant, no simple control would be able to provide reasonable assurance for correct valuations. Reasonable assurance depends on a set of controls and how these controls work together. Due diligence, like it is conducted by large investment management companies, is the preferred way to know that a valuation service provider is doing his part of the valuations correctly.

Summary and Conclusions

From the accountant perspective, two factors cause significant uncertainty with regard to the correctness of valuations:

1. Illiquid markets for certain OTC products resulting in too few usable quotes

2. Investment managers who are too small and therefore unable to develop a robust pricing policy and control framework for the valuation of their assets and are unable to perform due diligence on their valuation service providers or other price sources.
The client has the possibility within the accounting standards to reject values received from market participants if they do not meet the definition of fair value and use other pricing methodologies such as models or management estimations. 
4.5 Additional Remarks

At this point, some additional remarks regarding the interviews should be made. What was rather striking to notice during several interviews was that, while valuation service providers are paid for pricing information, the managers of the banks are not able to explain how these prices are actually calculated. A very general explanation can be given, but often people in the investment industry have different interpretations of what they think happens with their pricing requests. This seems odd, since some of these valuation service providers enjoy a huge confidence in their pricing services. Our last interview with an accountant nuanced this perception, since he stated that the larger investment managers conduct due diligence with regard to these providers and do understand how they conduct valuations.
It has been attempted to have an interview with one of these valuation service providers, but unfortunately there was no reply in the timeframe of this research. What procedures and methods each of the numerous providers uses, seems to be somewhat of a mystery for many people in the investment industry.
Chapter 5: Conclusions

5.1 Chapter Introduction

This chapter will state the final research conclusion. First, the research sub-questions will be answered individually. After this the most important findings of all aspects of the research, meaning the literature study, best practice model and the interviews, will be aggregated together and evaluated to thus form a coherent answer to the main research question. Finally, there will be some reflection on the research itself by revisiting the research approach and discussing some opportunities for future research.
5.2 Answering Research Sub-questions

General market-related questions

1. What are the motivations for outsourcing valuation within the investment industry?
The trends of outsourcing activities by investment managers and the motivations for doing so were discussed in section 2.2. A distinction needs to be made between the outsourcing of back office activities, including valuation and NAV calculation, to third party administrators, and outsourcing of valuations by either the back office or the administrator to valuation service providers. This research sub-question refers to the motivations for the latter type of outsourcing.
The most important motivations for the back office / administrator to use the services of valuation service providers were related to the demise of traditional valuation practices. Stakeholders didn’t want the derivative counterparty or the investment manager to have too much influence on the asset valuations and demanded a valuation process that was more independent, transparent and consistent. This pushed back offices and administrators to search for independent parties, the valuation service providers, to provide them with the independent prices. Moreover, valuating complex OTC products became an increasingly difficult process which demands up-to-date technology, an experienced staff and a comprehensive network of data feeds. Cost reduction therefore became an additional motivation because buying price information became far less expensive than to maintain the infrastructure to produce those prices internally.
Summarized; the need for independent, transparent and consistent valuation pushed for more comprehensive valuation methodologies than traditional counterparty valuations, and set a trend toward outsourcing driven by general outsourcing benefits like operation cost reduction and access to expertise and technology offered by valuation service providers.

2. What is the scope of these outsourcing activities?
In answering this question, it is again important to make the distinction between the outsourcing of back office activities and outsourcing in the context of buying price information from valuation service providers. In this research this distinction has been dubbed as the first and second tier of outsourcing. Remarkably, administrators are reluctant to use the term outsourcing for this second tier (the buying of data feeds or prices from providers). This reluctance is defended by administrators with the argument that the ultimate responsibility for NAV calculation still remains with administrator.
This research did consider the buying of prices and data feeds as outsourcing. The scope of outsourcing activities has been discussed in section 2.2. Both tiers show a large scope of outsourcing, especially regarding the valuation of OTC products. A research by Deloitte [14] was cited to show that NAV calculation (1st tier outsourcing) has been outsourced in 78% of the cases to either an administrator or another third party. Moreover, in 47% of the cases a third party was asked to conduct an independent verification of the calculation. The scope of second tier outsourcing is less clear. This is because the aforementioned reluctance of calling it outsourcing and the very diverse sort of services that the valuation service providers offer. Judging by the studied reports, second tier outsourcing has become standard practice for most back offices and administrators. In the context of this research, the prices of listed products and market data delivered by a market data vendor like Bloomberg would also be considered outsourcing. So the practice is becoming quite standard now that stakeholders demand an independent price besides the counterparty price.
3. How important is outsourcing of valuation processes at this moment and how will that evolve in the coming period? 
As stated in the last question, outsourcing of the valuation process to an administrator as well as delegation of part of this process to valuation service providers has become very common. Though it is hard to predict how this may evolve in the future, the studied reports indicate that the outsourcing of valuation processes will only increase. The larger investors are still able to conduct the first tier of back office activities (including valuations and NAV calculations) in-house, and some that have outsourced those activities may even consider bringing them back in-house. But it seems that performing the services of valuation service providers in-house has become unimaginable, this was affirmed by the manager of the big Dutch bank. These providers perform such specific activities to value different products that bringing these valuation activities in-house would be too costly and highly impractical. So outsourcing of valuation processes can be considered important already and shows no signs of becoming any less important in the future.

4. Who are the key players in the market (i.e. who outsources what to whom)?
In section 2.2, a thorough explanation was given of the different players and their roles in the investment sector. The roles of different investment funds, administrators, valuation service providers and custodians were explained. Remarkable was the trend that the all different service providers were starting to offer more services that fell outside the original role they played in the market. By trying to offer their customers a full range of financial services, the lines between the players and their roles in the investment sector began to blur.
Though a top 10 of administrators (according to assets under administration) was given in figure 6, it has not been the intention of this research sub-question to link investment funds or institutional investors to different financial service providers. With regard to the valuation service provider it is even very difficult to get a clear picture of market leaders. Valuation service providers specialize in different product valuations and different types of services, some big investors use multiple valuation service providers and some providers are part of a cooperation between different providers in order to provide a ‘best-of-breeds’ product.

The most important note with regard to ‘who outsources what to whom’ is the aforementioned tiers of outsourcing. The chain of outsourcing that is often found in this process is quite remarkable and makes the process complex to figure out. The potential for chain risk should also be mentioned in this regard. Chain risk is the increasing uncertainty over the integrity of the process because the a minor risk in the beginning of a chain becomes a larger risk with every further chain link. This issue has not been studied in-depth in this research, but this could be an appropriate subject for further research.
Process-related questions

5. What are the risks of outsourcing the valuation process, from both the business process perspective and the information system perspective?

The answer to this sub-question is found in chapter 3, where the construction of the best practice model is described. The risks of outsourcing the valuation process are derived from the risks of an in-house process. How the risk framework of an in-house valuation process translates into an outsourced situation is described in detail in section 3.5. 

The most important risk of outsourcing compared to the in-house situation is that, because of no direct control over the process, the investment manager becomes dependent on the outsourcing partner for keeping the process under control and becomes dependent on the control reports issued by the outsourcing partner to monitor the control effectiveness. To make sure this cooperation works, clear roles and responsibilities must be set up and agreed upon. Who delivers what information at what time and in what format, those kinds of issues have to be clear in the SLA’s. From these roles and responsibilities, controls such as segregation of duties and authorization controls must be derived.
An additional risk from the information system perspective is an increased risk of data loss or alteration through data transmissions. This research argues that data transmissions with external parties require additional controls to maintain data integrity. This assertion was nuanced in one of the interviews however, when the manager stated that he trusted a single external data transmission with all the information he needed more than 20 some internal data transmissions.
6. What controls need to be implemented to mitigate the risks from valuation outsourcing?
These controls have been described in section 3.5. Though the controls are similar to the controls in the in-house situation, some require a different or more comprehensive approach. Special attention needs to be given to the (1) roles and responsibilities, (2) control reports (monitoring) and (3) periodical third party evaluation. Since this sub-question is closely related to the main research question, more in-depth analysis on the mitigation of risks from valuation outsourcing will be given when answering the main research question.
7. To what extend have the findings of this research, of how to mitigate valuation outsourcing risks, been adopted by institutional investment funds?

In the interviews with two managers active in the investment management industry it became clear that considerable attention has been given to the pricing process and the implications of outsourcing it. However, the kind of attention that was given and the perspective from which a pricing process was approached differed significantly. The most important risks with regard to valuations were mitigated by some very simple, yet very robust controls. Examples of these controls were (1) the challenging of valuations provided by different valuation service providers and (2) the parallel execution of the valuation process and the controls by two separate entities and a comparison of the outcomes.
The managers hadn’t paid much attention to the idea of a comprehensive set of best practices to mitigate operational and IT systems risks, and instead relied more on SAS70 certificates to provide that assurance. So to determine to what extend investors have adopted the findings of this research in order to mitigate the risks of outsourcing, depends on the perspective. Their attention isn’t focused on risks regarding IT systems and operational problems, but they do take the overall risks in accountant and try to mitigate those their own way.
5.3 Answering the Main Research Question

To recap, the main research question was:

How can investment managers effectively mitigate the operational risks of outsourcing the valuation processes?
As a basis to mitigate the operational risks of outsourcing the valuation process is the best practice model that was developed by this research in chapter 3. The best practice model offers a comprehensive set of process controls, controls to manage the information system and governance controls. If an investment manager properly implements the controls he is supposed to execute on his side and demands in the service agreement that the valuation service provider implements his part of the framework, this research is confident the framework will effectively mitigate the risk of detectable and undetectable mispricing by an external valuation service provider.
Implementation of the framework would also provide sufficient transparency for the investment manager as to what happens at the valuation service provider, which seems to be somewhat absent now. Note that this is specifically with regard to the (second tier) valuation service provider outsourcing relation. A pricing process outsourced to an administrator often already has a control framework in place and the transparency between investment manager and administrator is often sufficient. It is the lack of knowledge of what a valuation service provider does that would require a control framework to be implemented in order to create the demanded assurance.

The big advantage of implementing the entire framework is that it should create a far greater understanding what a valuation service provider exactly does and create a close relationship between the back office of the investment manager and the provider. Together they would seek to control for any risks and try to optimize their valuation process chain. 
However, implementing such a comprehensive framework and imposing it upon an external valuation service provider may not be appealing to some. The valuation service provider may not like this solution and be inclined to refuse cooperation. Execution and monitoring of all the controls in the framework may also prove very costly.

An alternative is not to impose a complete control framework onto a valuation service provider but instead choose to implement only a selection of controls from the framework. The choice of what controls to implement would depend upon the effectiveness of risk mitigation of a specific control versus the cost of implementing it. It is a classic case of risk assessment and risk response. For example, the control framework that was used by the manager of the big Dutch bank that was interviewed focused on contributor controls, statistical analysis and escalation procedures. The advantage of this particular framework is that it does not require the investment manager to be in control of each and every valuation service provider that is used. An outsourcing partner is allowed to have a malfunctioning valuation process, because the incorrect valuation will be detected when challenged. The downside occurs when secondary sources become scarce or even unavailable (for example due to illiquid markets). If only one source is available, there is little telling whether a price is correct. 
When an investment manager starts to evaluate whether a control is worth implementing, a high risk appetite may prompt an investment manager to implement very few controls or even none at all and choose to accept the operational risks of mispricing. Choosing to accept the risk of mispricing OTC products may result from a relatively small amount of OTC products in a portfolio. Expensive controls that mitigate the risk of mispricing a very small amount of OTC positions makes little sense. Many investment managers may in fact choose to accept certain risks regarding pricing. This is especially the case when the risks are perceived as low. However, this research argues that extreme caution should be taken in deciding to accept pricing related risks. As was argued, pricing the assets under management lies at the core of the business. The consequences of mispricing should not be underestimated.

If an investment manager has little incentive to mitigate pricing related risks, changes in regulation will certainly provide that incentive. If regulation demands more control over the pricing process, the investment manager cannot longer ignore pricing related risks. Besides regulators, stakeholders such as investors may also provide these incentives.
It should be noted that the best practice model, whether implemented completely or partly, does not protect the investment manager from the risk of mispricing due to systematic market failure as has been observed in the recent credit crisis. From an accountants perspective, mark-to-market is the most preferred method of pricing. In cases mark-to-market cannot be applied, mark-to-broker and mark-to-model provide a methodology as an alternative. However, if the entire market collectively misjudges the value of certain products such as recently with mortgage-backed-securities, then the pricing process will also reflect that collectively misjudged price. Mark-to-model may be the methodology that is most free from the markets judgement, but even this methodology is based upon assumptions made by people who deal in that market.

Final Conclusions (Summary)
This research views the shift regarding the valuation of OTC products to a more independent and transparent process as logical, but remarks that outsourcing the valuation process to an external valuation service provider should not be considered a guarantee for accurate, complete and timely valuations. Valuations lie at the core for the calculation of the performance of an investment fund, and managers should therefore be more aware of the pricing process at external parties. Demanding the valuation service provider to implement a control framework, as set up in this research’s best practice model, could help to gain this insight into the activities of pricing vendors. But this research also acknowledges that the implementation of controls will depend on an evaluation of the costs and it’s effectiveness in mitigating the risks. Additionally, this research notes that the often mentioned outsourcing structure in multiple tiers significantly complicates the issue, and hasn’t made the valuation process more transparent. The chain of companies that stand between an investor who invests his money into assets, and the pricing vendor that values these assets is long, which seems to cloud the problem and potentially cause chain risk.
It will be interesting to see what the future holds for the OTC trade and the valuation of these products. The recent credit crisis may still result in new regulation that reduces the trade these products or sets new standards for valuation procedures. Some of these OTC markets may become regulated and get more of a listed products character. But even if the market were to take this leap and implement a regulated listed market for what are now OTC products, the risk of the market collectively misjudging product values is still present. 
5.4 Evaluation of the Research Approach

Scope and assumptions

In an academic research a well defined scope is necessary. It helps to not drift away from answering the research question. But the chosen scope may in hindsight prove to have been too narrow or too broad.
In hindsight, the scope of this research was chosen properly but still presented problems. Certain high-level and governance issues regarding outsourcing and the valuation process itself proved difficult to keep outside the scope. This was especially true with regard to the interviews, in which managers are not always fully aware of the research scope. Keeping out the financial methods and assumptions for making a valuation did not pose a problem. Discussing the risk of mispricing a financial product without taking into account the actual share of that product within a portfolio also proved difficult in the interviews. Managers may choose to accept the risk of mispricing a product if that product only accounts for a small part of a portfolio while this research considered all risk of mispricing undesirable.
The assumptions made are actually part of the scope because an assumption narrows the scope. The assumption that the information in the back office was in sync with the information in the front office, while keeping a lot of problems outside the scope of this research, did not help to clarify the issues. As it turned out, a lot of issues with the valuation process still reside with the administrator. And because the administrator was considered the back office, the assumption created a hypothetical situation in which the investment manager and administrator were always in sync. This is certainly not the case, and it also posed problems in the interviews with managers who still linked outsourcing of the pricing process to their administrator instead of the valuation service provider in the second outsourcing layer. The chosen scope and assumptions helped to effectively study the pricing process itself, but it disregarded important issues in the market such as potential chain risk and systematic market risk.

Research Shortcomings
The research approach of this research has caused shortcomings in the execution of this research. First, the theory on Enterprise Risk Management was only loosely studied as means of a tool. The current scope also limited the use of the COSO ERM framework to a small part of the entire framework.

Second, the small amount of three interviews only provides for a marginal test of the developed best practice model. More studies and interviews are needed to establish the practicability and effectiveness of the framework. This in itself could comprehend an entire new study. A different research approach that could’ve been chosen for this research would have included more interviews, which could also have been taken place earlier into the research. The focus on literature study may have created a very theoretical perspective on the problem. Reflecting, this research is still content with the taken research approach.

Thirdly, though the framework incorporated IT system controls, these controls have not been tested because there has been no interview with any IT expert from either the administrative back office of an investment manager or the valuation service provider. Interviews with IT auditors would have given more certainty on the effectiveness an appropriateness of these controls.

Lastly, the chosen perspective left out the perspective of the regulators and society in general. Especially in the context of the recent credit crisis, it would have been interesting to establish the motivations regulators may have to force a better control of the pricing process and determine what such new legislation may have to look like.

5.5 Future Research Opportunities

Derived from findings of this research and from evaluating the shortcomings of this research, a set of future research opportunities will now be discussed.
A study could be conducted to the internal processes of valuation service providers. In this research it became clear that what these providers exactly do is still unclear to many investment managers. The best practice model could also be reviewed from the perspective of the valuation service providers.
Chain risks within the multiple tiers of outsourcing that have been found could also be studies more extensively. Companies rely on audits of their outsourcing partners who in turn rely on audits of their outsourcing partners. These audits only provide ‘reasonable assurance’, so how big is the potential of chain risks in this context and what consequences could it have?

Systematic market risk, the risk that the entire market collectively misjudges the value of financial products, is another type of risk that fell outside the scope of this research. It is however one of the pain points arising from the recent credit crisis. Studying the possibilities of mitigating systematic market risk may prove to be a very interesting and useful research. However, it is a problem that the current investment management sector seems to have little answers for.

Finally, a comprehensive research could be conducted that applies the entire COSO ERM framework to the investment management process. Because this research was limited to the pricing process, only part of the framework was used. In order to do justice to the entire COSO ERM framework, research should not be limited to pricing alone but incorporate the entire investment management process chain. Such a study could be the result of a real-life practical implementation of the COSO ERM framework at a random investment manager.
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Additional Indirect References

In this section some of references are cited that, while not directly quoted in the thesis itself, did provide context to the issues and indirectly influenced the contents. These references will therefore provide the reader with additional background information.
News sources:
Financial Times (FT.com)

BoardIQ.com
Ignites.com

Bobsguide.com

Wall Street & Technology (wallstreetandtech.com)

Companies & Institutions:

IT Control Objectives for Sarbanes-Oxley – IT Governance Institute (ITGI)

Financial Services Authority (FSA)

PriceWaterhouseCoopers

Textbooks:
Management Accounting for Business Decisions (chapter 11) – Colin Drury

Sturing en organisatie van ICT-voorzieningen (chapter 13 and 14) – Theo Thiadens

Information Assurance for the Enterprise; a Roadmap to Information Security – Corey Schou & Dan Shoemaker
Appendix A – Definitions
Administrator: a financial service provider that performs primarily back office and sometimes middle office activities for an investment manager. (See section 2.2 for details)
Back Office: the administrative heart of the investment firm, it is responsible for the post-trade process. Responsibilities include (among others) trade confirmation, settlement, custody, valuation, reconciliation and accounting. (See section 2.2 for details)
Broker Quote: the value given by a broker for a financial product.
Custodian: a financial service provider that performs back office activities related to financial transactions for the investment manager. Common activities include asset custody, clearing of assets, financing, foreign exchange transactions, cash management and securities lending. (See section 2.2 for details)
Derivative: a financial product in the form of a long term contract, which will be settled at a point in the future, which derives its value from an underlying financial instrument. There is little or no net start investment necessary compared to other contracts that react in a similar way to underlying instruments. (See section 1.2 for details)
Fund Manager: manager of the fund, who decides what trades to make. Basically the executor of front office activities. Sometimes called portfolio manager.
Front Office: where the investment activity takes place. The search for investment opportunities, portfolio management and trade execution are among the activities conducted here. (See section 2.2 for details)
Hedge Fund: Privately pooled investment funds that fall outside many rules and regulations regarding for investment funds. This accesses hedge fund to flexible investment options which create a wide dispersion in investment returns, volatility and risks. The manager of a hedge fund is compensated according to the fund performance. (See section 2.2 for details)

Institutional Investor: investment managers investing on behalf of institutions like pension funds, insurance companies and banks. (See section 2.2 for details)

Investment Manager: referred to as the company that performs investment activities. This would include front-, middle- and back office activities. Sometimes investment manager is used as an alternative to fund manager, in which case it refers only to the front office.
Market Data Vendor: a financial service provider that provides the investment manager with prices of listed financial products and / or market data (such as exchange rates). In industry literature the term is often used to refer to what in this research is called a valuation service provider. The distinction between both is sometimes blurred.
Middle Office: the controlling office of the investment management process.
Over-The-Counter (OTC): meaning that a financial product is traded directly between parties without a regulated entity such as an exchange as middle man, also referred to as ‘non-listed’.
Pricing: is the process of assigning a value to a financial product or a financial portfolio.
Pricing Vendor: see ‘Market Data Vendor’. Different terminology is used for these similar financial service providers.
Risk: mathematically expressed as a cost that is the result of the chance of a future event occurring multiplied with the impact of that event.

(cost of) ‘risk’ = ‘cost of impact’ x ‘chance of occurrence’
Third Party Service Provider: a financial service provider external from the investment manager. It can be a reference to an administrator, custodian, market data vendor or auditor, depending on the context.
Valuation: see ‘Pricing’. Although pricing is often referred to as the process of assigning a value to a single product and valuation to the process of assigning a value to a complete portfolio or fund, often no clear distinction is made and this research also doesn’t make a distinction.
Valuation Service Provider: a company that delivers prices and / or price information for non-listed (OTC) products. Sometimes called pricing vendor, valuation specialist or data vendor.
Appendix B – Complete Risk Matrix of Pricing Process

	No.
	Risk
	Trade Data
	Market Data
	Valuation Algorithm
	Trade Value / P&L
	Governance

(Internal Control)

	1
	Data entries missing
	X
	X
	X
	X
	

	2
	(Use of) Outdated (stale) data
	X
	X
	X
	X
	

	3
	Incorrect values
	X
	X
	X
	X
	

	4
	Unauthorized changes to (parts of) original data
	X
	X
	X
	X
	

	5
	Unauthorized deletion of (parts of) original data
	X
	X
	
	X
	

	6
	Unreadable data container
	X
	X
	X
	X
	

	7
	Number of sources (quotes) inconsistent with pricing policy
	
	X
	
	
	

	8
	Quality of sources (quotes) inconsistent with pricing policy
	
	X
	
	
	

	9
	Redundant (not requested) data sent
	
	X
	
	X
	

	10
	Use outdated policies (valuation algorithm / reporting standards)
	
	
	X
	X
	

	11
	Use incorrect or incomplete pricing data for report
	
	
	
	X
	

	12
	Unauthorized changes to pricing policy
	
	
	
	
	X

	13
	Outdated pricing policy
	
	
	
	
	X

	14
	Ineffective controls
	
	
	
	
	X

	15
	Outdated controls
	
	
	
	
	X

	16
	Unauthorized changes to controls
	
	
	
	
	X

	17
	System downtime
	
	
	
	
	X

	18
	Data loss due to system / hardware failure
	
	
	
	
	X

	19
	Data loss / alteration due to security breach
	
	
	
	
	X

	20
	Disclosure of sensitive information
	
	
	
	
	X


Appendix C – Complete Control Matrix

	No
	Control
	Trade Data
	Market Data
	Valuation Algorithm
	Trade value / P&L
	Type
	Risks Controlled

	Process Controls

	1
	Date / Time Stamp
	X
	X
	X
	X
	P
	2

	2
	Statistical Analysis Control
	X
	X
	
	X
	D
	2, 3, 4

	3
	Contributor Controls
	
	X
	
	X
	P, D
	1, 2, 3, 4, 7, 8

	IT Controls

	4
	Segregation of Duties & 

Authorization Controls
	X
	X
	X
	X
	P
	4, 5

	5
	Security Controls
	X
	X
	X
	X
	P, D, C
	18, 19, 20

	6
	Availability Controls
	X
	X
	X
	X
	P, C
	17, 18, 19

	7
	Data Controls
	X
	X
	
	
	P, D
	1, 2, 3, 6, 18

	8
	Data Transmission Controls
	
	X
	X
	
	P, D
	1, 3, 6

	9
	Output Controls
	
	
	
	X
	D
	11

	Governance Controls

	10
	Change Management Controls
	
	
	
	
	P
	12, 16

	11
	Control Reports (Monitoring)
	
	
	
	
	D
	14, 15

	12
	High frequency of pricing
	
	
	
	
	P
	14, 15

	13
	Exception Controls (Escalation)
	
	
	
	
	C
	13

	14
	Periodical 3rd party evaluation
	
	
	
	
	D
	13, 14, 15
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