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Abstract

Global Cross Business Services (GCBS) at Deutsche lBakecently commenced work
to develop a new transaction pricing model for the sesvicerovides to its clients. The goal of
this project is to provide an analysis of the curreygt environment within GCBS, illustrate
deficiencies associated with the existing cost allonanodel and list recommendations to show
how costs should be allocated to clients. The Woecdablytechnic Institute (WPI) team met its
objectives through a series of structured interviews aaélected managers, data analysis, and

industry research.



Acknowledgements

We would like to thank our sponsors at Deutsche Banigifong us this opportunity to
work at one of the world’s top investment banks. Speadiff, we would like to extend thanks to
Barry Zucker, William Hoffman, Sage Gajarawala, Alex bl Russell Packford, Arun
Abraham and Berkys De Jesus.

We also would like to thank our advisor, Professor AriBerstenfeld, for his constant
support and supervision throughout the project. Working on \8tket was a valuable

experience for us as we conclude our studies at Wordasitgechnic Institute.



Executive Summary

A profitable enterprise seeks continuous improvement bjuatiag and incrementally
developing internal operations. As the collaboratiomtdrnal departments improve, so will the
final product provided to the consumer. Cost accuracy igjarnsoncern to investment banks
looking to increase profit and improve interdepartmectdibboration. Deutsche Bank’s Global
Cross Business Services (GCBS) is currently targetinguitent internal cost allocation model
and plans to implement a new model in 2010. GCBS chargessclteg providing reconciliation

services that reconcile information between intedeglartments.

Currently, internal clients are charged based on tctiogavolume consisting of vague
cost reporting. The current environment lacks accuredagparent and objective qualities that
are required for a robust system. Vague allocation obrn@liation service charges is not
substantial for both GCBS and its clients. Current seraharges are heavily dependent on
percentage values defined by managers instead of tangiblmation acquired from actual data
sources. The lack of information forces managers to makgctive estimations, decreasing the
model’'s accuracy and objectivity. Insufficient informatioray be a result of different factors,
two of which could be applications created by users thahatotrack volume and clients
withholding information. In many cases, the proper inforamatiequired exists, although the
difficulty lies in obtaining the information. As for othenatters, the new pricing model should
focus on building an incentive based cost environment. Slignat perform at a higher service
level should be rewarded for their efforts and becomeegample for other less efficient

departments.



The WPI Major Qualifying Project (MQP) team was inditéo Deutsche Bank to
commence work on the new volume-based cost allocatiodel. The MQP team was to
investigate issues with the current volume based pricing Imcdenpare alternatives, and
recommend a solution for the new model. The project weeblinterviewing Deutsche Bank
employees, examining relevant documents, comparing atiteenpricing models and tracking

data sources.

To analyze the current environment, the team examinedSG&eBvities and costs. The
process of providing reconciliation services was examif@tbhwed by examination of costs
incurred by GCBS. A Profit and Loss statement frompitevious year (2009) was pulled from
COGNOS for cost information. ldentifying key costs and @ations between countries was
among the prime focus. The team was also concerned ceittelations between costs and
possible drivers such as headcount and volume. Analyswgeshthat 99% of total annual cost
was concentrated into only 10 key categories. SOM IBriealaGTO IES, and IB IT accounted
for the largest costs with 19%, 18%, 15%, and 15% respeactivehddition, 67% of the annual
cost was generated in 6 countries. UK, USA, Singapaly, Germany, and Japan were the top

6 countries; no correlation in cost behavior was idectiémong the 6 countries.

Once the essentials of GCBS costs and activities wederstood, the team began to
study possible drivers behind GCBS costs. The team was rhseflinks between cost trends
and drivers such as headcount and reconciliation voldsi¢he investigation began, the team
soon realized that there was not enough informationatcerdirect connections between the two
supposed drivers and cost behaviors. Instead of a whals yeath of offshore FTE data, the
team was limited to only months June through Septemb20@d. With only three months of

information, the team could not reach unambiguous ceiucls; assumptions would have to be



made. We felt that cost related to labor such asisslar benefits must be driven by the number
of employees and static data would not sustain a furatjpmcing model. We continued our
investigation of drivers by exploring reconciliations wok as a driver of cost. Only volume
information for SSR and TLM were accessible at thenewt; therefore, the team had a limited
view of reconciliation volume handled by GCBS. Focusingonly SSR and TLM, the team did
conclude that volume should have an impact on variationsost. We also concluded that
additional drivers existed that were responsible foedsffices between volume and cost trends.
More analysis of current and additional informationuwdohave to be conducted to uncover and

validate all key cost drivers.

Having researched alternative pricing models, we felt thafaivity Based Costing
model would be the basis of our theoretical model. GE&Ss would be pooled into three cost
pools (Headcount Driven, Platform Driven, and Managené&tgconciliation tools would also
influence the cost of service. SSR and TLM recoaitdns fell into their respective categories;
however, reconciliations done on other platforms besi&R and TLM would fall into a
nonstrategic platform category. Service charges would eedependent on the activities (STP,
Manual Labor, or Investigation) required for the digmeconciliations. Our theoretical model is
the initial framework for the future cost allocationaeh Deciding a value for specific activities
within a service provision would be the next step. The mdoes provide a starting ground for

the next individual assigned to the project.

Information from the analysis translated to severahctisions regarding costs,
information, and drivers. The two important conclusiorsenthe insecurity of information and
uncertainty of cost behavior. A reliable source of infation that is updated automatically into
the cost model would improve objectivity and accuracy.oReitiation and break volumes data
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do not come from dependable sources, thus compromisingdteaey of client charges. Within
COGNOS, the break and reconciliation volumes are uhated by percentages set by managers
instead of true TLM and SSR volumes. In place of esiims, clients should be charged on the
true amount of reconciliation and break volume theydpce. The P&L statement used to
examine the cost drivers created difficulties withabkshing correlations between costs and
drivers. There were many noticeable fluctuations due tceciions made by the accounting
department. Corrections are made when costs are iotgrrattributed to a P&L line.
Corrections involved debiting the specific value from o8& Bne and crediting it to another.
When the P&L lines were charted, the correctionsbheamistaken for an actual representation of
cost behavior. The fluctuations are misleading sineg Hre corrections and do not accurately
represent the trend of GCBS costs. The P&L also iecdudTB costs that were unrelated with
the process of reconciliation. CTB costs could hawe a@orrupted the analysis just as the
accounting corrections did. Besides the issues withnfioemation, the analysis did provide a
conceptual understanding of the GCBS cost base. Wealsryeable to indentify key costs and
regions, current deficiencies, as well as begin a ioreatf a future Activity Based Costing

model. In the process, data sources were also icehtliat will be helpful in the future.

To approach the problems that were revealed, recommensiatiod next steps were
presented. Due to possible misconception, the P&L shbaldstripped of the accounting
corrections and CTB costs. Once the costs are dmidierstood, drivers can be identified and the
theoretical model can be updated to consist of the prapaber of cost pools. We also felt that
it is important that GCBS monitor its break resolufienformance by tracking monthly numbers
of break resolution. To determine efficiency within GCB& recommended that the time

required for break resolution be tracked and analyzed. Oestigation also showed that many



breaks have gone without resolution for long periods of.tviie recommend that a time factor
for resolution be included when calculation client charge found that the data sources
required to create a functional model are in existemo@gever difficult to attain. The search for
data sources and reliable information must continue andeelethis is the key to creating an

effective model.
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1. Introduction

On May 17, 1792, the Buttonwood Agreement established the begiohthg world’s
largest stock exchange, The New York Stock Exchange. Gehpa its origins, today’'s market
has grown in numbers and complexity. Investment produdisd@dut are not limited to bonds,
stocks, futures, options, ETFs, and mutual funds. Throbghyears, regulations have been
adopted to govern the safety of the investors. Regulaiitesd to assist with creating a
systematic process for conducting business. Investmentesdirms have matured in order to
meet consumer demand and abide by market regulations. Ievedbanks have advanced their
operations in order to remain competitive. Internal ajgmra are always being evaluated and

incrementally developed.

Cost accuracy is a major concern to investment bankkinpoto increase profit.
Deutsche Bank’s Global Cross Business Service (GCBS)uiigently targeting its current
internal cost allocation model and hopes to impleraeméw model in 2010. Currently, internal
clients are charged based on transaction volume timgstd vague cost reporting. If cost can be

more clearly presented to clients, then they will lmeenikely to accept the charges.

The WPI MQP team was invited to Deutsche Bank to comemenork on the new
volume-based cost allocation model. The MQP teamtwasvestigate issues with the current
volume based pricing model, compare alternatives, andnmeend a solution for the new

model. The project required the team to

* Interview Deutsche Bank managers and stakeholders
* Examine relevant documents (P&L reports, Landscape Dodueten..)

* Research and compare Cost Allocation vs. TransfemnBr
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* Research and identify current data sources

The MQP team completed preparatory research beforarnihgal at Deutsche Bank.
Standard & Poor'sGuide to Money & Investingnd After the Trade is Madey David Weiss
were read to provide an overview of capital markets andfthrctionalities. As best as possible,
Deutsche Bank and specifically GCBS were researched foetter understanding of services
and operations. Under presumptions that Activity Based i@pg®ABC) will likely be the
foundation for the next cost allocation model, thentekecided that it was necessary to become
more acquainted with its methodology. At the requeshefeutsche Bank sponsors, the MQP
team acquainted themselves with Microsoft Project. M3ePt assisted the MQP team with
staying on schedule and completing all objectives iratl¢ted time. Previous MQPs were also

read for guidance in capacity management and the reportustuct
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2. Background

This section is a review of fundamental materials aeteed before and after commencing
the project at Deutsche Bank. The information colgdtelped the team members become
acquainted with the work environment that they would be wgrkn as well as providing

knowledge about key subjects that were dealt with.

2.1. Capital Markets

Capital Markets are markets where individuals and orgaoimat including business
enterprises and governments, trade securities. It inclstesk markets, bond markets,
commodities exchanges and “just about any physical tuaVifacility or medium where debt
and equity securities can be bought or solExXamples of financial instruments traded in capital

markets are as follows:

Equity instruments

» Foreign exchange instruments
« Insurance instruments

« Credit market instruments

» Hybrid instruments

o Derivative instruments

Capital Markets consist of two parts named primary ntagqel secondary market.
Primary markets, also called the new issue marketd, wiéh the issuance of new securities.

Organizations can obtain additional funds by selling #nguities to the public through an initial

! Tatum, Malcolm. "What is the Capital Market?" Conjecture Corporation. 2009. Web. 11 Nov. 2009.
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public offering. The securities in primary markets can bagho directly from the shareholders
which is not the case in secondary markeBecondary market, also called aftermarket, is the
financial market where investors purchase securities tthvar investors rather than from the

issuing companies themselves.

2.2. Internal Markets

Internal market is a mechanism inside an organizatiangroup of organizations where
different components trade their products/services aman) ethers. The components (e.g.
different departments) of the same organization chargje @her certain prices for products and
services they provide. The financial statement of eachraegat illustrates internal sales and

purchases in addition to the externals.

2.3. Deutsche Bank AG

Deutsche Bank is one of world’s leading investment badkadquartered in Frankfurt,
Germany, the bank currently employs 78,896 employees andtepen 72 countries including
USA, Canada, England, Japan, Russia, Singapore andakaisithe bank is also growing in
expanding markets such as Middle East, Asia, Latin Asaeaind Eastern Europe. A variety of
financial products and services offered by Deutsche Banidaslsales, trading, and origination
of debt and equity; mergers and acquisitions (M&A); riskanagement products, such

as derivatives, corporate finance, management, rktad, management, and transaction

2 "Primary Market." MapXL Inc. Web. 10 Nov. 2009.
* "Capital Markets." Welcome to Investopedia.com. Web. 18 Jan. 2010.
<http://www.investopedia.com/terms/c/capitalmarkets.asp>.
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banking. Deutsche Bank is listed on both the Frankfultew York stock exchanges and its

stock is traded under the symbol OB.

Figure 1: Deutsche Bank Global Network’

2.3.1. Global Cross Business Services (GCBS)

Global Cross Business Services is a division of Dest&dink within Operations and
responsible for three distinct processes: Reconoifigfi Instrument Static Data and Local
Regulatory MIS/Client Audit Confirmations. Specific dstielated to each process are included

below.

* "Deutsche Bank -." Wikipedia, the free encyclopedia. Web. 18 Nov. 2009.
<http://en.wikipedia.org/wiki/Deutsche Bank>.

> "Deutsche Bank - Global Network." Welcome to Deutsche Bank! Web. 18 Oct. 2009.
<http://www.db.com/en/content/company/global network.htm>.
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2 1. Reconciliation of nostro, internal and depot accounts on the SSR application
I= 2. Reconciliation of trade, position, balance and P&L on the TLM application
_E 3. Other reconciliations { FO/SL, BOYGL, Inter System Rec )
= 4. Control and Administration functions (S5R and TLM)
s 5. Break investigation & chasing
2 6. Inward/Outward facing client relationship
= 7. Management / Supenvisory
1. The set-up and maintenance of security instrument static data on the front office and back office
Instrument application of Deutsche Bank
Static Data
2.Creating DB ‘golden source’ of static depositary
Local 1. The performance of courtry specific data required by local regulators
Regulatory
WIS Client 2.The performance of ‘audit confirmations’ on behalf of clients and their auditors
Audit
Confirmation 3 Control & SOx For GCBS

Figure 2: GCBS Functional Coverage

Currently, about 30% of GCBS operates either onshoreanshore. GCBS is distributed
throughout 18 countries and have clients in 43 countrieklwinle. Management, CTB, Control
and Administration functions, and Client/Vendor Relasibip Management are handled at the
onshore/nearshore locations. The other 70% of locateside offshore and are responsible for
the majority of the Reconciliations & Break Investigas, Security Instrument Static Data, and
Local Regulatory MIS/Client Audit Confirmations.

GCBS has future plans of increasing offshore involvementvels as modifying the
regional functional coverage. The onshore headcourt deitrease to 10% and focus on
Management, Client Relationships, and SME related ifum&t Reconciliation, Resolution
Investigation, Reporting, Client/Vendor Relationship Managemeacal Regulatory MIS/Client
Audit Confirmation, CTB, and Security Instrument Statat®will be handled by the offshore
and nearshore locations. The offshore headcount ndiease to 80% and the nearshore

headcount will drop to 10%.
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Reconciliations

“The key purpose of the Global Cross Business Service B8pGs to act as an
independent control function within Operations in ordemibgate risk and enhance efficiency
within the transaction processing environméntd increase the integrity of Deutsche Bank’s
system, books, and records, GCBS provides reconciliaBovices to internal departments.
Reconciliations involve reconciling information differeschetween two entities regardless if the
information is internal or external and system geeerar not. Reconciliation examples are
provided below.

Nostro (cash) reconciliations ensure that expected caslepasted on the Bank's books

and records, is received within the appropriate accountiseocontracted settlement date

in order to protect the Bank's underlying cash asset base.

Depots(stock) reconciliations ensure that the Bank's stosk&tasas reported on its stock
ledger, are received within the appropriate accounts on titeacted settlement date in

order to protect the underlying asset base.

Control/suspense/wash accounts hold items that are recorded tempmrary basis
pending the receipt of further information, before they@osted to balance sheet or P&L

accounts.

Inter-system reconciliations are defined as the reconciliationof awvo sets of related

data between any two systems within the same DB entity

® "Global Cross Business Services." Deutsche Bank. Web. 1 Nov. 2009.
’ "Global Cross Business Services." Deutsche Bank. Web. 4 Nov. 2009.
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Intercompany reconciliations are defined as the reconciliationaol two sets of

transaction data between the same DB entities ¢mtnpany) or different DB entities
(intercompany). Intercompany exceptions exist where Digies)have not agreed the
economic terms to a trade prior to value date for tiasles or prior to expiration date for

derivatives. The purpose is to mitigate operations' agulatory reporting risk.

FOBO are the reconciliation between Front Office to B&dfice Systems.

BOBO are the reconciliation between Back Office to Backo®fSystems.

FOGL are the reconciliation between Front Office to &ahLedger.

FOSL are the reconciliation between Front Office to Sutiges.

Reconciliation Tools

Global Cross Business Services (GCBS) currently usasn@er of different software
tools to complete reconciliations. The two major rexiation tools used by GCBS are
SmartStream (SSR) and the Transaction Lifecycle gement (TLM). Reconciliation tools are
responsible for matching information from two sourcesorimftion that reconciliation tools
cannot automatically match, known as break, will reqG@&BS manual labor for resolution. A
break investigation and resolution consumes more timeesalirces thus creating more labor
cost. The goal is to create as much straight thrpogbessing (STP) therefore decreasing GCBS

and Deutsche Bank costs.

SmartStream (SSR), developed by SmartStream Technelbigited, has been used by
Deutsche Bank for the reconciliation of nostro, depat smernal accounts since 1998. The
application has been updated continuously and GCBS curtesgt$ythe 7.621 version.

18



The Transaction Lifecycle Management (TLM), developed BmartStream
Technologies Limited as well, is Deutsche Bank’s strategconciliation tool and performs
reconciliations of cash and security transactionsMTik currently used to support Deutsche
Bank’s broader GCBS architecture. The aim of this arctite is to use a common IT platform
across business. This initiative is considered to redasts and prevent localized development
“while creating a strategic, low cost, and scalablerpnite-wide model capable of servicing the
entire Bank.? An important step of this initiative is to migrate a#conciliations off

Smartstream to TLM by 2010 which will result in cost anchplexity reduction.

2.3.2. Landscape Document

The objective of the Landscape document is to illusttiage reconciliation activities
performed inside the bank. Reconciliation informatioremgered into a sizable spreadsheet,
which assists in organizing the information. Each row he tpreadsheet represents a
reconciliation and each column represents a recoteoiigeature. Reconciliation tool (e.g.
SSR), reconciliation type (e.g. BOBO), location (e.g.dpe), and respondent are a few of many
columns within the document. By properly filtering theormhation, all GCBS reconciliations
can be identified. The document can also be used tteqoe@at charts/tables to help understand
the reconciliation activity within Deutsche Bank. The mfation in the Landscape document is
vital for GCBS as it helps GCBS keep track of recortalres conducted. Nevertheless, the

landscape document is a static data document and neleelsipalated manually.

8 "Global Cross Business Services." Deutsche Bank. Web. 4 Nov. 2009.
<http://ibo.gto.intranet.db.com/ibo/cross operations/GCBS/StrategyBusinessArchitecture/GCBS Applications.ht
m>.
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2.3.3. COGNOS
Cognos is the operational planning, budgeting and forecastimigused by GCBS.
During the 7 weeks on project site, the WPI team acqtiredecessary cost information from

Cognos. This information includes GCBS’s profit and loateshents, and regional costs.

2.4. Pricing Models

All types of organizations incur cost as a result ofgreducts they produce or services
they provide. Even though direct costs of products or sswan be traced to individual cost
objects (e.g. products, services, activities or departmeiitisin an organization, indirect costs
cannot be easily traced and therefore need to be twbhc&ost allocation is the process of
assigning indirect costs to cost objects. By allocatiogts to cost objects, organizations can
determine the cost of their products or services and hisanformation for decision making
purposes. Broadly, there are two types of cost allmtanethods: Traditional cost allocation
and Activity Based Costing.

Traditional costing systems allocate indirect cogtsdst objects on the basis of volume
such as labor hours, machine hours or the number of peadticed. This approach, therefore,
assumes that all costs are proportional to productiamal

Activity Based Costing (ABC), developed in 1980s by Harvard Uity professors
Robert Kaplan and Robin Cooper, is an alternative édrdditional accounting. Contrary to the
traditional cost allocation systems, ABC takes intosaberation the fact that there are many
factors other than production volume that drive costCABoposes that activities are the real
cause of indirect costs. It identifies activities witlim organization and assigns the cost of each
activity to the products/services to the extent thaptbeluct/service uses the activity. This way,

ABC helps organizations charge their products and serwicgs accurately and is less likely
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than traditional way of accounting to undercharge andcbeege products and services. For
further explanation on Activity Based Costing, refeSerction 4.2.2.

Transfer pricing is the charge of internal departmentsthier exchange of goods or
services. GCBS offers a reconciliation service to i departments in the bank. When
reconciliation is performed, it requires Deutsche Bambkleyees, resources, and time, which all
incur a cost. Since GCBS does not produce any revenmeisit charge the departments which
make use of the reconciliation service. The tranpféze is the charge that GCBS sets for
departments. There are a few alternative methods foulatihg the transfer price: Actual Cost,
Variable Cost, Standard Cost and Negotiated Cost. Actustl Based sets the charge to cover
the full cost, Variable Cost Base charges out only thewbie cost, Standard Cost considers an
estimate of actual cost, and Negotiated Cost involves ia¢igos between departments. Each
alternative consists of unique features as well as cGelkgb For further detail regarding the

alternatives, refer to section 4.2.3.

2.5. Microsoft Project

In efforts to fully utilize resources and time, projectanagers have familiarized
themselves with project management software such asoddift Office Project. The constant
flow of information within investment banking operationsvigl to its business operations. It
has become essential for management to create [ragecttilize the information in order to
improve services. Projects can be geared towards imprbsaitigpractices or building on current
successful processes. Usually, a project concentreéinrbe easy to spot although managing a

team to successful completion of a project may be mongersome.
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Developments associated with ease of use, power, amibility have transformed
Microsoft Project 2007 into a more efficient and effeetproject management tool. Project
managers stay informed and in control due to MS Projeapability of:

* Developing Plans
» Assigning Resources to Tasks
» Tracking Progress

* Managing Budget

Analyzing Workload

Before beginning work within MS Project, managers buitdkection of tasks listed in a
specific outlined structure. The collection of tasks isally referred to as the Work Breakdown
Structure (WBS) and is crucial to creating a project&tiine map. The WBS is constructed of
task groups requiring completion to reach an end objective. jgbrorganization and scope
should be easily observed from the WBS. Once the WBBngpleted, schedules based on task

duration and precedence are created onto the WBS usirkydjfiet.

Along with the project management features, users anadad other advantages when
using MS Project. Advantages regarding project adaptabdigyl communication are
significantly important to managers. By creating predsaes, users can easily update changes to
the project plan without having to rework the whole plam.easily present the project plan to
other employees, MS Project offers many visual remuth as pivot tables, charts and graphs.
The most commonly used visual representation would benét &zart. With the tools offered by
MS Project, managers can create a detailed planZablsi projects as well as a communication

medium. Appendix E provides screenshots of our WBS antt Glaart on MS Project.
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2.6. Generating Capacity through ldentification of Task Drivers — MQP 2006

In 2006, a WPI MQP team was assigned to investigate aatyze the day-to-day
activities of Client Service Representatives (CSRY sireweeks. Prior to 2006, two MQP teams
had visited Morgan Stanley for the similar reason but weble to effectively complete their
studies. The 2006 team based their focal point of study @mmmendations made by the two
previous MQP teams. As a result, the 2006 team developettatid method study. The time
study focused on recording the time needed for completskpstand the method study focused
on how specific tasks should be completed. To recordm@tion for both studies, the team
members decided to use a Day-In-The-Life-Of (DILO) titnalg.

The idea was to essentially collect as much infolonathat was permitted in their six
week horizon, analyze the information, then hand okerinformation to the Morgan Stanley
Product Development Department for further analysis.E&nel spreadsheet was created for
CSR to enter information regarding each and every activtt they took part during a workday.
The team met with each CSR the day before theirreigen day to explain the content of the
Excel spreadsheet. In addition, the CSR would forwardteben all the emails they sent and
received on the observation day. If the team felt thate were any discrepancies with the
information provided by the CSR, a follow up meeting wéedaled.

At the end, the team was able to observe 12 differ&R<Ceach handling nearly 11
accounts. After data collection, the team began itéysisaand concerns grew towards email
administration. A CSR spent 10% of the day reading amtngothrough emails. Another
problem symptom was multiple CSRs receiving unnecessagyls from multiple mailing lists.
The team concluded that filtering and sorting emails nealiddpful in decreasing the time spent

on emails. Email filtering software and the possibitifyserver modifications were suggested.
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The lack of post-implementation evaluation of automgtedess was another issue that
the team came across. Automated processes are impéehmm that a CSR could spend less
time manually completing certain tasks. However, gaat noticed that the automation process
usually raised more questions rather than answers forGBRs. The team suggested
standardizing a pre and post examination of automation.

As for DILO method of study, the team suggested thatutonaated way of conducting
the DILO study would be beneficial. CSRs expressedrtimae often than not they were more
concerned about how to complete the DILO spreadsheetachsif what actions they were
writing down. Investment banking is too fast paced for mfation to be collected manually as

well. By automating the process, they could collect npoeeise information from more CSRs.

3. Methodology

The methodology was determined according to the respautiorities of our objectives.
Our project consists of four primary objectives withfetiént priorities. The plan was to start
with high priority objectives and continue with the mediand low priority objectives as the
project progressed. At the completion of the 7 weedhstet was a presentation to Deutsche
Bank’'s GCBS with an analysis of the current cost madskarch of alternative methods, and

recommendation to a new cost allocation model.

3.1. Prior Knowledge

Before arriving at Deutsche Bank, the team became itanwlith relevant information
regarding the project. In order to begin work on aryitla¢ team researched alternative pricing
models. Articles were read and a meeting was held withcanunting professor on campus.
Along with pricing model research, the team read over pusvMQPs to become acquainted

with the structure of the report. Capital markets anchtired institutions were also researched.
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3.2.

Objective 1 — Problem Statement

The first objectivewas to create a problem statement that accuratelyilbeddhe need

for and issues surrounding volume based pricing in GCB8h(Rriority). In order to achieve

this high priority objective, we first examined the cutreactual cost environment and

interviewed appropriate GCBS managers and stakeholderiiddefes in the current model

came through the various meetings.

The managers interviewed were:

William (Bill) Hoffman — (Global CTB Programme Managerill initially provided
the MQP team with an overview of GCBS and the projBdt.also provided the team
with project guidance in the weekly progress meetings évedry Wednesday.

Sejal (Sage) Gajarawala— (Global Strategy & Business Architectur&®age continued
the GCBS introduction by presenting and examining the leamp#sdocument with the
team. Sage was contact number one for any informagigarding the systems used by
GCBS (Landscape document, Volumes data, SSR and TLNmafan).

Alex Robin — (GCBS Business Manage®lex assisted the team in the completion of
their third and fourth objective. Questions pertaining to P&ktements, FTE analysis,
key costs and drivers were directed to Alex. The teamh t@hference calls with Alex
every other day and engaged in person meetings when Alggdvthe US in November
2009. Alex was also involved in the weekly progress meeting/ednesdays.

Russell Packford— (Global COO & Regional Head of UKWorking with Bill, Russell
helped guide the team towards completing the project.eéRuys®vided the team with

essential information and ideas. Russell also took p#éneimveekly progress meetings.
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* Arun Abraham — (Vice President of Intra- CFO/Finance COO Officijtroductions to
ACORN (current charging tool) and COGNOS (reporting toayevprovided by Arun.
The team directed questions regarding the cost environgwsitallocation, and transfer

pricing to Arun.

Next, we examined the GCBS Profit and Loss Stateme&L) and the Landscape
document (LD) to help identify key cost and drivers. Fribwn P&L, the team recognized the
areas where the greatest costs are incurred by GCBSs €xamination of the P&L and the LD
provided the team with a sense of possible drivers. Furkiestigations were done to identify

the drivers of key costs.

Based on examination of the current cost allocatiodehand the information we got
from the interviews, we provided an analysis which includgscosts and possible drivers plus

demonstrated deficiencies in the current allocation model

3.3. Objective 2 — Comparison of Alternative Pricing Models

The second objectivevas to provide a comparison between a Cost Allocati@h an
Transfer Pricing model (High Priority). The report isustured to present the team with
background information as well as provide GCBS with a funaeference. To achieve the
objective, a comprehensive research of each model waduded and advantages &
disadvantages along with the unique features were idghtifihe project analysis also answers

the following questions:

1. In an internal market, what are the advantages of a 108%altocation model?

2. How would a Cost plus Margin model apply in an internatkat?
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3. How would retained earnings be tracked and spent? Is thengresgdence for this

in Deutsche Bank?

Research commenced before the team arrived at DeuBsatik and continued once the
team started working at GCBS to make sure that the highitprobjectives were fulfilled on
time. Sources of research information were the ieterBBwiki, interviews, and th&cience,
Industry, and Business Libraig New York. Once an initial draft was completedyés emailed
to Professor Fabienne Miller for review. She returnee document and the team made

necessary changes according to her recommendations.

3.3. Objective 3 — Volume Based Driver for Cost Base

The 3° Objective was to develop volume-based drivers forgamsat of the GCBS cost
base (Medium priority). The team identified volumedshsirivers and then mapped the GCBS
cost-base to those drivers. The complexity of theltblsjective required the team to complete

the objective in multiple steps.

For the first exercise, the team examined the GCBE &hd set drivers, metrics, and
contact information for each line. The exercise ainoedonstruct a conceptual understanding of
GCBS cost base. The second exercise involved the igiamtifying and sourcing metrics for
activity types. In essence, the team proposed threenspincluding pros and cons, for grouping
the reconciliations done by GCBS. Following the groupidte team made observations

regarding the global distribution of full-time emplege(FTE) and regional cost.

To understand the cost behavior, the monthly GCBS ttaosacosts were examined and
compared to the Landscape document. The transactibmémsnation was then cross examined

with reports from the COGNOS system to check for doess. Examinations of fluctuation of
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key costs within different regions were also carriedimatrder to recognize cost behavior. Since
information and time were limited, the team finished project by creating a theoretical cost
allocation model. The model required the team to mapa@8S cost base (both indirect and

direct cost) to cost pools and later map the cost podlse specific activity types.

3.4. Objective 4 — Identification of Data Sources
The 4" Objectivewas to identify data sources required to run a volumeebasicing

model and determine their existence (Low Priority). Sithee was a low priority and complex
objective, we focused more on the objective in the redw@lf of the 7 week period to ensure
that we were familiar with the existing pricing modeldagosting procedure. As the project
progressed, the data sources were however revealetearhgresented GCBS managers with a
list of all the information that was acquired throughole project along with where the
information could be found. We determined what sourceslavd are required to run the
theoretical cost allocation model. As our second steplooked to see if any of those data
sources actually existed. If so, we attempted to deternome tb gain access to those data

sources.

4. Analysis and Results
4.1. Problem Statement

The current GCBS cost allocation model consists @afes that require further analysis
and resolution. The current environment lacks “accuraasparent and objective” qualities that
are required for a robust system. Vague allocation obrn@liation service charges is not
substantial for both GCBS and its clients. Current seraharges are heavily dependent on

percentage values defined by managers instead of tangiimatfon acquired from actual data
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sources. The lack of information forces managers to makgctive estimations, decreasing the
model’'s accuracy and objectivity. The new pricing model shfmdus on building an incentive

based cost environment as well as resolving current issues.

Currently, GCBS recovers 100% of costs by charging iterniail clients based on
transaction volume throughput, reconciliation break m&wand FTE (full-time employee) effort

required. Theoretically, a client (e.g. Client Apilied depending on the following 3 factors:

» Labor: FTE effort required to fix “X breaks” for ClieAt
» System: System (e.g. TLM) usage to reconcile “X traimsas’ for Client A

* Management: Management effort required to oversee N6actions” for Client A

The total cost allocated to Client A is then calcwdatey adding up labor, system and
management costs for all reconciliations performecCignt A. The followings are deficiencies

associated with the approach explained above:

Accuracy: The practicability of the GCBS’s cost allocation heetology depends on the
availability as well as accuracy of transaction volutmughput and break volume because
system and management component of client's charge isndtwye transaction volume
throughput and labor component of a client’'s chargeivedrby break volumes. Nevertheless,
GCBS does not have volume data for all reconciliatmyist Even though monthly SSR and
TLM volume data are available, volume data for othemonciliation tools still need to be
acquired from the IT groups within Deutsche Bank. Additionaiytume and break information
in COGNOS are not accurate. Due to the lack and insearityformation, GCBS managers

have a great deal of control over client charges atehahake educated guesses in order to
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determine how much a client should be charged. This procedungn, yields inaccurate cost

allocations.

Objectivity: Since current service charges are not based on sufffaa¢a but rather based on the
subjective estimations of managers, some clients arecltarged whereas some others are

undercharged, decreasing the model's accuracy and objectivity.

Transparency: A transparent cost allocation model should make thateclients can understand
the nature of their charges. Nevertheless, vague tilocaf costs and the model’s proneness to

manipulations make it hard for GCBS to explain chargedi¢ats.

In addition to these problems, the current cost allonatnodel does not create
appropriate incentives promoting straight through proogg8TP). Increased STP means lower
labor cost. Therefore, if clients are rewarded foaight through processing, GCBS costs will
decrease substantially. The new cost allocation molelld eliminate current issues and
encourage clients to evaluate the benefits of servarewliich they are being charged. Client
charges should be based on a clear methodology ratherdih percentage values set by

managers.

4.2. Costing Model Comparison

4.2.1 Cost Allocation

In today’'s complex and competitive business environmenenynfirms consist of
multiple departments/divisions and the common resowsgel as information technology and
human resources are shared among those divisions.eFailaflocate costs to departments could
result in overconsumption of resources as well as mgakésources seem free even though

resources never come with zero cost. Cost allatagithe process of assigning indirect costs to
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a cost object such as a product, services, activity ovisiah of an organization for which the
management requires a separate cost measurement. Falesxarfirm might allocate the cost
of an IT system to each department in the firm thasube system. The primary purposes of

cost allocation are:

1. To provide information necessary for decision making

2. To help control cost

3. To reduce the unnecessary use of resources

4. To calculate the costs of products and services fordiahreporting purposes and for
determining cost based prices

5. To encourage clients to evaluate the benefits and ob#te products/services for which
they are charged

6. To help justify prices charged to customers for productsandces

7. To help determine the optimal resource utilizations

To provide information
for decision making

T

Why Firms '
\ Allocate Costs

To reduce frivolous use of
cCOmMmOon resources

To calculate the "full cost of"
products for GAAP reporting

Y

To encourage evaluation of
internally provided services
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Figure 3: Purposes of Cost Allocation’

Direct & Indirect Costs

Direct costs are costs that can be traced directdy ¢ost object. For example, labor cost
or material cost for a specific activity can be dléesd as direct costs. Conversely, indirect costs
are not related to a particular activity and incurred joirg usage. Therefore, they are allocated
to cost objects by using a cost allocation method. Thesarf general clerical and maintenance
activities, depreciation, IT systems or executive diestsalary are some examples of indirect
costs. It should be noted that a direct cost in ciatson could be an indirect cost in another or
vice versa depending on the cost environment. For instémeanaintenance cost of a specific

project is a direct cost while general maintenancesarst handled as indirect costs.

Process of Cost Allocation

Allocation
base

Costpool  }

Cost objective

Figure 4: Allocation of cost to cost objectivesm

1. Determining the cost object&s a first step, the cost objects that will receive @allocation
should be determined. Cost objects could be any item rdngires a separate cost
measurement. Examples of cost objects are customepduqgbs, services or specific

operations for which a separate cost measurement & ipexd.

° Jiambalyo, James. "Managerial Accounting." 31 Oct. 2003. Web. 11 Nov. 2009.
<http://elearning.najah.edu/OldData/pdfs/ABC3.ppt>
1% Jiambalyo, James. "Managerial Accounting."
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2. Accumulating Costs in Cost Poolsindividual costs associated with cost objects are
accumulated in cost pooExamples of cost pools are activities and departments.

3. Selecting an allocation base to link the cost pools to the cost objecNesation base is
the basis used to link the costs to cost objects. Theotas IT system could be assigned to

departments within a firm by using computer hours as anagidocbase.

Allocation of Support Department Cost

Support departments are departments that provide services ratimgelepartments.
Unlike operating departments where production occurs or ssnace provided, support
departments do not produce goods but yield indirect actiViberefore, the costs of those
activities need to be allocated to the departments uboge services. There are three methods
for allocating the costs of support departments: Directhotk Step-down method and

Reciprocal method.

1. Direct Method: The direct method allocates the costs of support depatrseevices directly
to the operating departments that receive the servidge.niethod does not allocate the cost
of services that support departments provide to each other.adlvantage of the direct
method is that it is simple and straightforward. Oa @ther hand, this method does not
reveal the actual resource consumption because setvicgber support departments are
ignored. As a result, management is provided inadequatematfion to identify process
improvements and cost reduction opportunitiés.

2. Step-down Method: Unlike the direct method, the step-down method allecatests of

support departments to both production and support departmdmsallbcation usually

" Oliver, Lianabel. The Cost Management Toolbox A Manager's Guide to Controlling Costs and Boosting Profits.
New York: American Management Association, 1999. Print.
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starts with the departments that provide services tdatigest number of other departments
and ends with the ones that render service to therlaagber of other departments. Another
alternative is to start allocation with the mosttjoservice department. The Step-down
method is a widely used method and provides managemdniwite accurate information
compared to the direct method because it takes into actwuimtermediate services?

3. Reciprocal Method: The reciprocal method recognizes the mutual services ammuprs
departments. “It allows the incorporation of interdepantak services into the cost
allocation model.™® Even though the reciprocal method is very accurate nitore complex

than the methods explained above and requires handlingwfaneous linear equations.

Problemswith Cost Allocation

Accuracy: The accuracy of cost allocations has been the subje@ndless management
discussions. Because allocations of costs are inteagbitrary, it is very hard to make 100%
accurate allocations. Managers often make educated guesa#igcate indirect costs to cost
objects.

Trust: Clients may think that the costs are not accurate andate overcharged.

Time: Cost allocation process is very time consuming. As orgdions get more complex, the
time it takes for allocating indirect costs increases

Too Few Cost Pools. Even though it is simple and easy to implement, tleeaidoo few cost
pools may not yield accurate results. The accuracyadatibns is usually higher when there are

more cost pools. On the other hand, implementation ansost pools incurs cost. It is the

12 Oliver, Lianabel. 205.

3 Oliver, Lianabel. 205.

1 Oliver, Lianabel. 206.

> "problems with Cost Allocation." OverheadCAM.com OverheadCAM Cost Allocation Software Component. Web.
29 Oct. 2009. <http://www.overheadcam.com/Problem.html|>.
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management’s responsibility to decide whether the fisnetceived from the use of more cost

pools outweigh the cost of collecting information andlengenting additional cost pools.

4.2.2. Activity Based Costing

In today’s complex and competitive business environmenijng accuracy is crucial
for companies to make strategic decisions and achievesaictherefore; companies need to
adopt elaborate cost accounting systems that can &elguadiocate costs to their products and
services.

Traditional costing systems which were developed around 1870&k#P0sed until the
1990s by almost all companies do not accumulate coststivitias or processes and rely on
arbitrary allocation of indirect costs. Such systemsld work well and lead to accurate product
and service costs if a company produces a few products awmiitébe material and labor costs
constitute a very high percentage of the total costudigt this was the case when the
traditional costing systems were first designed. “Tliustry was labor intensive, the product
variety was small and the overhead costs in companies gearerally very low compared to

today™®

. Therefore, traditional costing systems were abladoieve a relatively high level of
accuracy of product and service costs.

On the other hand, as companies grew and their operaaoasne much more complex,
they needed to implement new costing systems that “ingptio accuracy of costs and thereby
enhance the value to managers who use this informatiateéision-making purposes-*

Activity Based Costing (ABC) is an alternative to thaditional costing systems. Unlike

the traditional way of accounting, ABC identifies adtes within an organization, department or

16 "Activity-Based Costing (ABC)." Management and Leadership. Web. 11 Nov. 2009.
<http://www.emblemsvag.com/abc.htm>.

1., Horngren, Charles. Introduction to management accounting. 13th ed. Upper Saddle River, NJ: Prentice Hall,
2005. Print. 140.
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plant and “assigns the cost of each activity to pralactd services according to the actual
consumption by each. In this way, the organization canigaigcestimate the cost of its
individual products and services for the purposes of identifymagediminating those which are
unprofitable and lowering the prices of those which arermmiced.*® ABC approach is

appropriate whef’

The products are diverse

Overhead costs are relatively high

Production volumes vary significantly

* Managers want a better understanding of their cost steuct

Traditional cost accounting systems allocate overhests$ ¢to products by using labor or
machine hours as allocation bases. This approach asshaes! tcosts and production volume
are directly proportional. Nevertheless, this is natagk the case. Let’s suppose that a company
manufactures two products: Product A and Product B. Produst &low volume good and
requires many activities such as additional engineenimghfng, and inspection etc. Product B,
on the other hand, is a high volume good that doesegoire as many activities. If the company
that manufactures Products A and B used traditionalngpstirstems, Product B would receive
most of the overhead costs because it demanded maten@dours and its production volume
was greater than that of Product B. This approach igtbeefct that Product A requires more

attention and activities and miscalculates a productss ¢ost of manufacturing overhead.

18 "Activity-based costing -." Wikipedia, the free encyclopedia. Web. 20 Nov. 2009.
<http://en.wikipedia.org/wiki/Activity-based costing>.
19 Oliver, Lianabel. 206.
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Activity Based Costing takes into consideration the fhett additional engineering,

finishing and inspection are activities and consume resquvdaeish in turn generates cost.

Therefore, ABC allocates the cost of those actwiteethe products that demand those activities.

If the above company used activity based costing, teeafceach activity would be assigned to

products to the extent they demanded them. In this BPagsduct A would receive more overhead

compared to Product B because it demanded more activities.

The figure below shows the relationship between prodectétes and the resource they

consume.

Peaple, Materialz,
Conzumables,
Machines,
Money, Facilties, etc

Proceszes: zeling,
purchaszing,
assembling, etc.

Products, Services,
Customers, Markets,
Channels, etc

Activity-based Costing

Resources

!

Hawy much
reS0LFCES an

activity
requires

Resource Cost Resource Unused
Assignment Drivers Resources
Activities

'

N
£

Activity Cost Activity IUnused
Assighment Drivers Activities
# Hawae miich arv
] ohject utilizes
Cost Objects an activity

Figure 5: Activity Based Costing Overview®

Activity Based Costing is carried out in four essentieps. First, the major activities that

cause overhead costs to be incurred need to be identifiaditids are the processes performed

by machines or people and change from one organizatioe wthir; therefore, it is vital for an

organization to accurately identify its own activities10® the activities are identified, the costs

20 "Activity Based Costing." 12manage - Management Encyclopedia and Network. Web. 11 Nov. 2009.
<http://www.12manage.com/methods abc.html>.
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of activities are grouped into cost pools. Determining rtmber of cost pools is also really
important: Too few cost pools may not yield accuratelt®svhile using too many cost pools
makes the system very complex and hard to implememt.tAikd step is determining the cost
drivers. Cost drivers are factors such as labor housshimes hours or number of transactions
that have the effect of changing the level of totalt€bClear identification of cost drivers is
significant for accurate allocation of costs to produantd services as they are used as allocation
bases. The final step of ABC approach is assigning cost®db objects (e.g. products and
services) using the cost drivers.

Activity Based Costing is much more complex than thaitional costing systems.
Identifying the activities in the organization and allaegitthe cost to products and services
based on the consumption by each is a hard and tinsumamy process. On the other hand,
companies benefit from ABC in the long run. It helps pames determine the true contributors
to financial performance and help distinguish between tptié and non-profitable
products/services and customers. Therefore, managemenindarstand where the company

“makes a profit and which areas have great potentialofstrreduction”??

4.2.3. Transfer Pricing

Commonly within organizations one division charges andibeproviding a product or
service. The dollar amount of the interdivisional exgjeis known as the transfer prié&.
Service charge clarity, incentive based costing systetha metric for service quality are

benefits of a properly implemented transfer pricing mo@ékarges incurred by transfer pricing

2! Basic Cost-Management Concepts. McGraw-Hill, 2006. Print. Chp3.

2 "Activity based costing (ABC) definition." BusinessDictionary.com - Online Business Dictionary. Web. 29 Oct.
2009. <http://www.businessdictionary.com/definition/activity-based-costing-ABC.htmI>.

** Vaysman, Igor. A Model of Cost-Based Transfer Pricing. Review of Accounting Studies, 1996. Print. 1.
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are expressed through an accounting system of creditdednitd; no exchange of real currency

OcCcurs.

Complications with internal pricing are likely to occuincg service providers (sellers)
would like to price high while service users (buyers) woulté ko pay low charges. It is
imperative for managers to set reasonable transfer spribat could measure internal
performance as well as prevent conflict. Both sellerd buyers should also act in the best
interest of the entire enterprise regardless if plies seeking third party support. However,
managers of all levels should cooperate to find a soldvionghtly setting charges for internal

products/services. Considerations when setting transéersparé”:

1. Goal congruenceWill transfer prices promote the goals of the compang awhole? Will it
harmonize the divisional goals with organizational gdals

2. Autonomy Will the transfer price preserve autonomy, the freeddmselling and buying
division managers to operate their divisions as decedda¢ntities?

3. Performance evaluationWill the selling division receive enough credit for itansfer of
goods and services to the buying divisions? Will the transiee hurt the performance of
the selling division?

4. Other factorssuch as minimization of tariffs, income taxes, armbevvance of legal

restrictions.

Depending on an organization’s business structure, objecing@sresources, different
strategic approaches exist for implementing a transfemg model. The three most common

methods are Cost-Based Pricing, Market-Based Pricing, agdtidted Pricing.

2% Shim, Jae K. Schaum's outline of theory and problems of managerial accounting. New York: McGraw-Hill, 1998.
Print. 186.
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Figure 6: Transfer Pricing Models

Figure 6 provides a visual of the relations betwéenee alternative transfer pricing
models. Variable and Full Cost are alterationsh® €Cost-Based Pricing. Market-Based and
Cost-Based Pricing are independent whereas thetldegpb method considers many factors from
the other two methods. Methods should be tailoo¥dah organization in order to improve the

success level of implementation. Each method wiltlscussed more thoroughly below.

Cost-Based Transfer Pricing

Many firms handle their intracompany trade with as€Based Transfer pricing model
although the model is ambiguously defined. The dgohg idea of Cost-Based Pricing is to
choose a transfer price based on the costs assbcwith providing the product/service.
Applications of Cost-Based models are open to mitgrpretations as a result of vague
explanation of models in textbooks; however, iaisommon method. If an organization agrees
to a Cost-Based model, it would then select fromedhvariations: Actual (Full) Cost-Base,
Variable Cost-Base, Standard Cost-Base, and Cast Fhe levels of cost uncertainty and
information symmetry are heavily considered in vheiation selectioff. Cost uncertainty refers
to the volatility of cost and information symmetirywolves how well information is known

between parties. Cost Actual, Variable, and Stahdaost-Based pricing methods present

23 pfeiffer, Thomas. Cost Based Transfer Pricing. 1999. Print. 2.
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alternative production cost measurements when calogldatihe transfer price. Cost Plus

supplements the calculated production cost with an addiji@neentage markup.

Actual (Full) Cost-Base would present accuracy and fletxipihowever, the cost and
resources to collect necessary information may be gignity higher. Calculations for actual
cost transfer price would be based on the completeaatehl cost of production, estimates
would not be satisfactory. All up to date variable and fixestx would be built in the transfer
price when the contribution exchanges are made. Thecsepvovider would set the transfer
price at the full cost of providing the service in effotd cover the cost of operation. On the
other end, the buyer may face a higher price than dealtkough it may still be less than an
external price. Organizations consisting of high levélsost uncertainty along with symmetric

cost information among divisions are likely to utilize Actual Cost approach.

Variable Cost-Base differs from the Actual Cost-Bsisee it only considers the variable
production costs. The seller offers the buyer a produciteeat the variable cost of production.
Under a variable cost approach, the buyer of the selwvigleased by the lower price; however,

the seller may not be able to recoup all its expensesgroviding the service.

Standard Cost is a predetermined cost of producing a goaehwaeceswhere all factors
are presumed to be normal (no special considerationmane)>® Within the Standard-Based
model, standard production costs would be used to caldiiatéransfer price instead of the
actual or variable cost. Standard Cost provides incenfiwelow cost volatility divisions and
would be easier to calculate. There is also a variabibstandard cost known as reported

standard cost which considers reported instead of estimaseédlata. When high levels of cost

*® Edmond, Thomas P. Fundamental Managerial Accounting Concepts. Irwin McGraw-Hill, 2000. Print. 320
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uncertainty and asymmetric information exists, reporteddsta@ costs provide an accurate

transfer price.

Cost Plus incorporates a percentage increase to otiee gireviously stated methods.
Actual or Variable Cost-Based are calculated with ditrary markup made to the calculation.
Markups are commonly set by the selling division or thay be negotiated among divisions.
More likely than not the Cost Plus method is joinechwlite Variable Cost-Base method to cover
some of the losses incurred by the seller. Cost Plukl @so be supplemented with Actual

Cost-Base method if the transfer price is still reabbnbelow external prices.

Advantages
» Simplest form of transfer pricing
o No need for extensive amount of information research
* Reduced implementation and running cost
* Dependant mainly on cost information

» Useful when buying and selling managers are unfamiliar @dtth other’s businesses

Disadvantages
* No incentive for selling division if there is no prafiargin
» Charges are not accurately based
0 Cost Plus and Actual Cost — Possibility of overchargingebwcompared to
external price
0 Variable Cost — Seller runs the risk of suffering losses

* Not a suitable measure for division performance
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Market-Based Transfer Pricing

Organizations may base their transfer price on markeegiif a competitive market
exists for the product/service. Market-Based pricing setdce pnat would be charged if the
contributions were sold to external buyers. Since masdgeve no control over external prices,
market prices are believed to be the most objective unedsr internal transaction chargés
The success of the model is dependent on whether dienbuying division is willing to pay the

market price.

In a case where the selling division cannot provide allritcessary goods, the buying
division could purchase the goods/services from outside veradhe same price. The selling
division could also provide their additional products/serteoutside clients. Market-Based
pricing establishes a competitive environment where manhgegesmore options. A variation of
the Market-Based Pricing exists where managers sefargmicing to adjusted external market
prices. Referred to as the Adjusted Market-Based Prichmy,method permits managers to
provide intracompany discounts in order to attract buyinmgsidns. Selling managers must be

cautious of not setting discounts too high or else thdyiveilir losses.

Advantages
* Promotes efficiency and fairness
» Commonly used throughout business organizations

» Possible performance measurement

Disadvantages

* Dependent on competitive market as well as independestoshs

*” Antic, Ljilja. Criteria for Evaluating Tranfer Pricing Methods. Economics and Organization, 2000. Print. 66.
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* Market prices may not be available

Negotiated Transfer Pricing

When no external market exists for a product/service, timgms between divisional
managers will be held to set transfer prices. Negotiatiostill fairness and profit possibilities
for both parties. More importantly negotiations commondgults in lower transfer prices
compared to external markets. The two divisions will niaety set an upper and lower limit for
transfer prices to ensure that no parties are over/wdeged. The upper limit would be set by
the buyer and the lower limit by the seller. More mfation is collected afterwards and a

transfer price is selected which falls within the range.

Advantages
* Resolution of pricing conflict
* Ensures fairness and cooperation

+ Effective when no external market exists

Disadvantages

 Takes a considerable amount of time

4.2.4. Advantages of a 100% Cost Allocation Model in an Internal Marke

In an internal market, 100% cost allocation ensurestti@tfull costs of a project or
service are allocated to internal clients that berfiditn that particular project or service. By
allocating the full costs of its services to other diBpents within the same firm, each
department could recover its total costs. The costdi sarvice consists of two elements: The

direct costs associated with that service and a propasfithe department’s overhead costs. The
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departments of a firm should make sure that they coydamextheir clients how they have

calculated the costs mentioned above

Currently, GCBS is charging its clients for the necibation, instrument static data and
audit confirmation services. Similarly, GCBS is beirttarged by several other departments
within Deutsche Bank for the services it receives. Eaéfit allocation brings along significant
advantages for GCBS and Deutsche Bank as a whole.

1. From a decision making standpoint, full cost allocati@ips GCBS and Deutsche Bank
measure the opportunity cost of using the bank’s resouttcélse cost of using bank’s
resources exceeds the benefits received from them, GG8HB may need to hire outside
firms to provide services. (e.g. reconciliation services)

2. Full cost allocation encourages GCBS and other deparmeithin Deutsche Bank to
evaluate the benefits of services they are charged for.

3. Allocation of costs by individual departments including GC@%es Deutsche Bank a full
understanding of the costs of the services they suppeutsthe Bank can benefit from full
cost information for financial management and stratplgioning purposes.

4. Full cost allocation provides GCBS and Deutsche Bank thghinformation necessary for

external reporting. It reduces the time needed to anab&ts.

4.2.5. Cost plus Margin in an Internal Market

When restructuring the cost environment, GCBS may wiskpee the possibility of a
Cost plus Margin approach for their services. Cost plasgM involves setting a markup to an
already calculated transfer price. Assume GCBS detwénplement Cost plus Margin and it

costs GCBS €10 per reconciliation. GCBS wishes to makefd from providing the service so
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it will price the service at €12 per reconciliation thasavering the cost and making a €2 profit

per unit reconciliation volume.

GCBS currently provides the reconciliation service by legipg 17 reconciliation
systems. The majority of the reconciliations areedon SSR, TLM, and End User Developed
Application (EUDA). To better utilize resources, GCRBfans to decrease the number of
reconciliation systems until TLM and IRT handle thejority of the transaction volume. With
the right approach, Cost plus Margin would help decrdas@umber of reconciliation systems.
Any client that requires the use of nonstrategic sys{athsystems except SSR and TLM) will
be charged a markup onto the unit service fee. The marklignaburage clients to transfer

their reconciliations over to one of the strateggtems.

Retained earnings are the profits made after total costs lieen recovered. Currently
GCBS service charges aim to recover cost, althougbhrostances may change in the future. In
the near future, GCBS may insist on charging clientakuap for conducting reconciliations on
a nonstrategic system which may result in accrued sgtaarnings. Retained earnings would be
monitored on the COGNOS system and spent according BS@G@als. The markup may be set
equal to the cost of converting clients from nonstrategystems to TLM or SSR, thus

eliminating retained earnings.

Considering that GCBS is a part of a bigger enterprisemating to make substantial
gains on internal clients would result in detrimentaké&s for the bank as a whole. Instead, when
appropriate, GCBS may provide their reconciliation sewito external clients requiring an
advanced method for managing retained earnings. COGNOS contthue to monitor the

earnings and spending would still be dependent on GCBS objecti
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As a recommendation, the bulk of retained earnings dhoaicentrate on the research
and development of the GCBS division. Funding breakarebe GCBS can properly attune
reconciliation process to produce more STP, therademeasing costs and increasing profits.
Ultimately it rests on the management to decide hovadasdtional profits would be spent, while

considering the effects of the whole enterprise.

4.2.6. Comparison of Cost Allocation vs. Transfer Pricing

The methods discussed share the same objective of guani#n internal exchange of
contributions, although the means of achieving their olbgst are slightly different.
Determining cost drivers have always been a diffitagk; therefore, pricing models have been
created in attempt to mitigate the issue. Differentipgienodels are built to understand cost and
properly set a numerical value for a product/service. Aljihodifferent, hybrids exist that merge
the two methods as a result of their close simi&witThe hybrids are commonly built inside the

company and are tailored for specific usage.

An updated ABC approach to cost allocation seeks to cowosts with cost objectives
when sufficient information exists. The basis of tf@CAmethod is to allocate cost based on the
usage of specific activity drivers. By relating a cosamoactivity, the activity can then be related
to an activity driver. What the method lacks is a sigaifticdistinction between fixed and

variable costs, which is highly considered when determiningresfer price.

The major difference between the models is thatt“edlecation is based on ex post
average observed costs, while transfer prices are basedante calculation of marginal co&?”.

Transfer pricing looks to set service unit prices for usdirereas cost allocation involves

8 Game Theory and Business Applications (International Series in Operations Research & Management Science).
New York: Springer, 2001. Print. 62.
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distributing total cost among users of the service. Sfemnpricing is appropriate when the
service provider plans to offer the service to externatkets in the future. The division can
calculate per unit cost of the service allowing thenestablish an external price, breakeven
points, and potential profit margins. It should be memtbhat firms may choose to use
predetermined overhead costs in order to allocate dmftrehand. Using predetermined

overhead costs do bring more risks of over/under dllagaosts.

If the division is only concerned with recovering itsstfor providing the service, a cost
allocation approach is better suited. The total codétermined by some method (possibly ABC
analysis) and then allocated to service users by a m@wlome, service usage, etc). The
objective for the service providing division is to reco0% of their cost by charging

departments independently for the service usage.

In the case of Deutsche Bank’s GCBS division, a cliatadion method is currently in
place. The model allows the division to cover itstchewever, improvements can be made to
the current system. As long as the division continae®ot provide its services externally, a cost
allocation model is suitable. It is important to rerbemthat both methods are structured to
improve decision making, control cost, allocate resajrard to clarify charges to clients. “The
underlying cost techniques are identicil"There are instances where an ABC method is

intertwined with a transfer pricing model.

*® smullen, John. Transfer Pricing for Financial Institutions. Grand Rapids: Woodhead, 2001. Print.56.
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4.3. Developing Volume Based Drivers for a Segment of the GGECost Base
As explained in Section 2.3.1, reconciliations are oh&©BS’s main functions. This
section aims creating a theoretical activity basedimgpstnodel for GCBS’s reconciliation

segment.

4.3.1. ldentification of Activities

The first step of building an ABC model is identificatiof activities. In order to identify
major reconciliation activities, the WPI team decideedxamine GCBS'’s current reconciliation
operating model. The operating model consists of 7 stepdlasttlates how manual and auto

reconciliations are performed.

F Y
L J
&

Reconciliation

Investigation ®#Resolution

Validation Matching Generation Investigation Allocate Investigate
ofupstream W process [® ofbreaks P+ ofbreaks ' andreport ™ topointof [* Resolve
data feeds breaks resolution

.
L

r 3

Reconciliation Utility Responsibilities

4+—| Operations [—*

Figure 7: Reconciliation Operating Model

1. Validation of upstream data feeds:GCBS first ensures that all necessary files haven bee
submitted completely by the clients for matching procedisnformation being sent to the
reconciliation tools (e.g. SSR and TLM) should be irect format.

2. Matching Process:SSR, TLM and other reconciliation tools performs auttaming and
match the information from two sources: For exampte,order to perform FOBO

reconciliations, the reconciliation tools reconaitormation from the front and back offices.
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3. Generation of Breaks: If reconciliation tools cannot match information framo sources,
breaks are generated.

4. Investigation to determine ownership of breaksOnce breaks are generated, GCBS needs
to investigate the ownership of breaks: Is the break causékebiyont office or the back
office? Even though investigation process is a part oB&E reconciliation operating
model, some clients may choose to investigate theirloreaks.

5. Allocate and report breaks: Breaks are appointed to respective clients.

6. Investigate to point of resolution:Breaks are fixed manually and resent through the
reconciliation tool.

7. Resolve:lf transactions sent to the reconciliation tool matelspnciliation process is

completed. If not, steps need to be repeated.

After examining the operating model, the WPI Team idexti8 major activities needed for a

reconciliation to be completed: Straight through preicgs manual matching and investigation.

» Straight Through Processing (STP): STP is identified as a major activity for two very
important reasons: First, all transactions haveotthgough a reconciliation tool and most
transactions are reconciled automatically by the ralatien tools. Second, GCBS
aspires to match all transactions automatically ughothose IT platforms in the near
future; therefore, platform driven costs constitute ap@yion of the total reconciliation
costs.

* Manual Matching: Transactions that fail to be matched by the recatmh tools need
to be matched manually by GCBS'’s full-time employeeanil matching is vital in

order to complete reconciliations. In addition, labost is one of GCBS’s major costs.
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* Investigation: Investigation is essential to find the ownership of kse#t allows GCBS
to accurately allocate breaks to respective clienmsilé&8 to the manual matching

process, investigation also requires manual labor andasty process.

4.3.2. GCBS Costs

Following identification activities in the reconciliati process, the team continued its
analysis by examining costs incurred by GCBS. Profit laogk statement from the previous
year was pulled from COGNOS and studied by the team.ys@alof costs focused on
identifying key costs and cost correlations between eiffercountries. Once the team

understood the costs, it could then begin to understardtitiegs behind the costs.

Key Costs

The first P&L statement examined consisted of akdirand indirect costs within the
year of 2009. Months January through September were adstat dlowever, months October
through December were forecasted costs. Each lineeoR&h represents an area where GCBS
incurs costs; a total of 115 lines exist of which 51 are dardt64 are indirect costs. Appendix
A shows GCBS’s profit and loss statement for 2009. Somthe lines on the P&L were
relatively minor compared to the larger lines such aaris and Overtime. It would be more
advantageous for the team to focus its time examiningtbalkey costs, instead of all 115 P&L
lines. From all the P&L lines, only those with an anmaéhl greater thagl million would be
heavily analyzed. Ten P&L lines remained and accounted f@699 of the total GCBS cost.

The key costs as well as their values are as follows:

1. Salariesand Overtime €5,799,680.50
2. Ben€fits €2,037,321.89
3. Occupancy Expense €1,412,121.37
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4. Rental, Lease, and Maintenanceof I T €1,944,006.92
5. Offshore Consultants €1,843,369.57
6. IT SysConsult Excl Offshore & Agency/Con €1,751,565.52
7. 1BIT (Investment Banking) €4,689,862.83
8. PCBIT (Personal & Corporate Banking) €1,036,071.94
9. GTOIES-RTB/CTB €4,828,017.84
10. SOM IB €5,870,984.02
Total Key Cost €31,213,002.41

The costs that have been underlined are the indioests.cAlthough the key costs were
identified, problems surrounded the understanding of thes.c@dfshore Consultants, IT Sys
Consult Excl Offshore, IB IT, PCB IT, GTO IES, an@®M 1B were unclear to the team and later
created difficulties in understanding their drivers. Keg costs did provide the team with an
interesting view of total cost and a conceptual undeigigrof the GCBS cost structure. Figure

8 is a visual representation of the distribution of GCG®st among P&L lines.
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GCBS Annual Cost
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Figure 8: Pie chart of GCBS Costs

The team also noticed that 67% of GCBS cost restixncountries. The six countries
were Great Britain, USA, Singapore, Italy, Germaanyd Japan. Each of the six countries has an
annual cost that exceeds €800,000. The annualdbtak six countries sums up to nearly €21

million; GCBS'’s total annual cost is €31 million.\Asual representation of the regional division

of cost is presented in Figure 9.
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Regional Annual Cost
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Figure 9: Regional Breakdown of GCBS’s Annual Cost

Regional Cost Behavior of Key Costs

Of the key P&L lines, interest rose to see if thsts significantly varied throughout the
year from region to region. If cost trends wereikinbetween regions, then it could be assumed
that the drivers were the same regardless of lmtafihe team began by organizing regional
transaction cost data for the months June-Septerulsarg Excel, the team created pivot charts
for the regions in search of cost behavior treRtism the exercise, the team realized that little to
no fluctuations in the 4 month period existed witseveral regions. It led the team to believe
that costs are steady and reconciliation volumieeeitemained steady or was not a significant

cost driver.
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Further analysis was performed on cost data from th&NXBOS system to verify
findings. COGNOS supplied the team with actual regiomest cata for the entire year. A
spreadsheet was created to capture key costs followetvditycharts to examine trends within
regions. The charts shown in Appendix C proved the previiodshg false; regional cost did

fluctuate throughout the year.

From the analysis, the team concluded that the keg ¢estept salaries and occupancy)
behaved differently between countries. The graphs shatfor most countries there are not
universal trends for cost. Intriguing insight into certearst behaviors were recognized as the

following:

1. Figures 20 and 22 represent the monthly cost of salaries\entdme as well as occupancy,
respectively. Besides USA “May” spike on salaries andrtawe chart, all other countries
remain steady. The occupancy expenses remain steadyghiaut the year for all countries.
The countries in the PCB IT chart (Figure 27) also shaimadar trends in cost throughout
the year. The costs remain steady until an uptick durepgednber.

2. Monthly IT Sys Consult Excl Offshore costs are shmmnFigure 25. Great Britain accounts
for €929,388.76 of the total €1.06 million. Besides the €117,818.43 uptickgag®re, no
other country significantly contributes to this particiday cost.

3. In Figure 26, Great Britain again leads the group with €1l6omiof the total €2.67 million
IB IT cost. Besides some fluctuations between JanuadyMarch, the costs are relatively
steady for the remainder of the year.

4. In Figure 29, all the countries have relatively steadyMSIB costs throughout the year,

except Great Britain. The highest degree of fluctuatisa abmes from Great Britain.
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5. Figures 21 and 24 represent monthly cost of benefits andoodfsionsultants respectively.
There is no particular trend that is similar among diféerent countries. The costs do
fluctuation; however, they do so independently.

6. The monthly GTO IES costs are shown in Figure 28. Gerraadytaly are at the bottom of
the chart with steady costs. Up above Singapore, @rdain and USA generate the highest

cost. They also seem to fluctuate independently.

From the observations, the team would be able to make sassumptions about cost

behavior among regions.

 PCB IT, occupancy expenses, salaries and overtiménarenly cost which share trends
throughout the year and countries.

» Countries may have different trends in costs; howewercost drivers may still be the
same.

In building the theoretical model, it will be impontao remember both the assumptions,
especially the second. If different numbers of red@i@mn volume were traveling through each
country, then they would incur different costs. To idgrgpecific drivers, more information and
analysis would be needed. As for identifying cost behata charts provided the team with a

direction in pooling costs.

4.3.3. Cost Drivers

Headcount
Having grouped the reconciliations, the team would now begidentify key drivers of

cost. The GCBS Profit and Loss statement had providetefme with a number of costs which
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were incurred throughout the year. Within this particulat pathe analysis, the team intended

to find correlations between the number of GCBS falletiemployees (FTEs) and GCBS costs.

Originally the Landscape document provided the team With distributions, although
there were concerns that the static data were ubleliauckily, GCBS had created a regional
distribution of FTEs that could be used instead. Fromeg®nal distribution, the team was able
to table the FTEs specifically involved in reconciliatidas each country. When compared to
the Landscape document, the team noticed that the tamelslocument had over allocated core
reconciliation FTEs by nearly 133. The number of FTEtherLandscape document is 334.89
whereas the number of FTEs in the regional distloutiata is only 202.3. The difference in
FTEs could have resulted with inclusion of TCS (outsedif€TES) in the Landscape document.
Although slightly insignificant to the driver analysi$, was a reminder that the Landscape
document requires constant updates and may not be a relealsource. It was decided that the

regional distribution of FTEs would be more accuratelie analysis.

While calculating the FTE numbers for different regiorthe team recognized the

problems below associated with the regional headcounibdisbn data:

* The data didn’t include offshore FTE information for somgions for the January’09 —
May’09 time period.

* The data contain 12-month onshore FTE information fmofean countries (except the
UK) whereas the onshore FTE information for the URAL (Asia and Pacific) and

Americas covers only the Jan’09 - Sept’09 time period.
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Due to the reasons stated, the team decided te fmtdTE information for the June’09
— Sep’09 time period because all regions have adegeTE information (both onshore and

offshore) for that particular time period.

Once the FTE numbers were calculated and arratgedeam continued by comparing
them with regional cost data from COGNOS. From @@GNOS system, the team acquired
regional breakdown of annual costs. The team madattampt to correlate the regional FTEs

and regional cost by charting FTE numbers agaiegtdirect and indirect costs.

FTE vs. Direct Costs
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Figure 10: FTEs vs. Key Direct Costs

As seen in the second half (June-Sep’09) of FidOrehere is a correlation between FTE
numbers and the three direct costs, namely SaldB@sefit and Occupancy expenses because
FTEs (blue bars) and these direct costs (red, gesehorange lines, respectively) behave
similarly. In fact, it was an expected result, sinomore FTES mean more salaries and benefits

and less FTEs indicate less salaries and benéimsthe other hand, the black line which
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symbolizes offshore consultants fluctuates fromeJton September even though FTE numbers
stay constant. Similarly, IT System ConsultancytdasFigure 30 in Appendix D follows a
completely different trend than FTE numbers. Insight FTE data and the fact that fluctuations
may be due to accounting corrections make it hardtie WPI team to conclude whether
headcount is a driver or the only driver of offsh@nd IT consultancy costs. It is possible that
offshore consultancy and IT consultancy costs aked by other cost drivers. The team decided

that more data need to be examined to reach anhigaous conclusion.

FTE vs. Indirect Costs
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Figure 11: Total FTEs vs. Key Indirect Costs

Having charted FTEs against key direct costs, ¢aentconducted the same analysis for
GCBS'’s key indirect costs. In Figure 11, FTEs dnarted against key indirect costs. Due to
insufficient FTE data for the first five months 2009, the team again focused on the June-

September’09 period. As Figure 11 illustrates, FitEnbers stay constant (around 347) during
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that 4 month time period. PCB IT and IB IT costs seerfollow similar trends as FTEs. In

contrast, SOM IB and GTO IES costs behave diffefremh the FTE data.

Figure 11 left the team with the idea that PCB IT andTIBosts could be correlated to
FTE numbers because their behavior looked similar. Thesetloe team decided to examine the
PCB IT — FTE and IB IT — FTE relations in individual magost regions including USA, UK,
Germany and Singapore to see if there is actuallyrelation. The team also inspected the GTO
IES and SOM IB behaviors in these cost centers tpassble correlations with FTE data which
could not be seen in the aggregate data (Figure 11). Neesghafter comparing the behaviors
of key indirect costs with FTE data in those costarsg the team concluded that it is difficult to
notice a clear correlation. The analyses conductéaisrsection led the team to the conclusions

stated below:

1. Costs related to labor are driven by headcount.

2. 4 months of FTE data are not sufficient to notice datimns between key indirect costs
and FTE numbers; therefore, more data need be collaotkénalyzed to reach a clear
conclusion.

3. Static data will not sustain a functional pricing model

The third conclusion was reached from conversations@@BS managers regarding the
exercise. An effective pricing model will require monthigdates for cost and volume data;

static data will be insufficient.

Volume
Straight through processing (STP) was the first actidigntified by the WPI team. The

team determined that GCBS cost could be correlated toutmar of transactions (volume)
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passing through reconciliation tools in order to be auto radtdiivariations in monthly volume
resulted in similar variations in certain cost behagjitiien the team would conclude that volume

and those costs were correlated, indicating that wlisma cost driver.

In order to reach a conclusion, the team needed to an&{BS’s monthly volume and
cost data for different reconciliation tools to sesvhvolume and costs behave with respect to

each other. Unfortunately, the team had problems acquirengeitessary data sources needed:

1. GCBC had monthly volume data for two reconciliation soohly: SSR and TLM.
However, the cost data acquired from COGNOS do not disshghetween costs
associated with specific reconciliation tools. Therefaromparing monthly volumes of
SSR and TLM with the cost data that belong to “altamciliation tools rather than SSR
and TLM would not yield 100% correct results.

2. In addition to the above problem, GCBS’s cost datade costs incurred by all GCBS
functions including reconciliations, client audit confitioas and instrument static data
whereas the team was only interested in costs inclbyedeconciliation processes.
However, the team decided that such an analysis shaillldjige an idea whether
monthly transaction volume and certain GCBS costsamelated.

Upon acquiring the monthly volume and cost data for wee reconciliations tools and
key indirect costs, respectively, the team examined yowme and cost vary with respect to
each other throughout the Jan’'09 — Sep’09 time period. Tahleningrizes these results over

the specified time period.
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Key Indirect Costs

Volume IBIT PCBIT GTO IES SOM IB
Jan 98,064,930 | 345,947.30 89,250.92 | 400,951.31 | 547,214.62
Feb 93,631,421 | 534,418.90 63,430.00 374,321.56 | 599,957.10

Mar 110,183,359 | 693,672.11 87,463.33 381,852,294 | 524,887.55
Apr 109,663,862 | 356,697.87 83,340.93 419,945.66 | 455,534.59
May 114,481,596 | 438,6892.26 &4,886.35 37344270 | 168,935.67
Jun 124,642 588 | 403,346.17 82,524.90 409,123.64 | 685,015.13
Jul 127,188,031 | 358,768.89 9,612.27 346,136.18 | 472,649.93
Aug 124 307 272 | 337,734.36 70,716.77 507,766.13 | 4+40,773.31
Sep 135,611,985 | 403,274.90 127,651.57 | 430,708.04 | 650,883.64

Table 1: Monthly Volume (SSR and TLM only) and key indirect costs

In order to see the variations in volume and cost nunbgore clearly, the team
conducted two analyses. First, % changes in volume astdfi@om one month to another is
inspected. Second, the team charted volume against kegcindosts to see the respective

trends. Table 2 summarizes the results of the firsltyais.

| %Volume | %IBIT | % PCBIT | % GTOIES | % SOMIB
lan : I
Feb | -474% | 3508% | -30.43% 7.11% 8.80%
Mar | 15.02% | 22.96% | 21.78% 1.97% -14.31%
Apr | -0.47% | -94.47% | -4.97% 9.07% -15.22%
May |  421% | 18.73% 1.82% _12.45% | -169.65%
Jun | 815% | -8.81% -2.86% 8.72% 75.34%
w1 200% | -1243% | -366% | -18.a8% | -aa.93%
Aug | -2.32% | 7.47% -3.77% 31.82% 5.79%
Sep |  8.34% | 3.85% 39.90% -17.89% 31.36%

Table 2: Monthly GCBS Indirect Costs and Respective % Changes

Let's examine some specific lines in the table above:

* In June, volume increases by 8.15% and GTO IES goes up by 8iuT@#ating that
there could be a positive correlation between the Nevertheless, in July, even though
the volume continues going up (by 2.00%), GTO IES cost ditogesically by -18.18%,

contradicting the previous finding.
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* From February to May, volume and PCB IT cost bekasimilarly. However, In June
and July, volume increases while PCB IT cost desgea

* In April, a decrease in volume is followed by aase in all key costs except GTO IES.

* In March, an increase in volume is followed by acréase in all key costs except SOM

IB.

Figures 12 and 13 are a visual demonstration oftthanalysis explained above. The
results that the team acquired from those grapbstte same as the ones acquired from the
percentage change analysis. In certain monthsmeknd some of the key indirect costs such as
PCB IT and GTO IES behave in a similar fashion whsrthese similarities do not last for the

entire 9 month period. Direct costs seem to havepdetely different trends from volume data.

Volume vs. Indirect Costs
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Figure 12: Volume vs. Indirect Costs
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Volume vs. IT Related Direct Cost
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Figure 13: Volume vs. IT Related Direct Costs

The two analyses conducted in this section ledeglm to the conclusions below:

1. With given data, it is hard to notice a clear clatien between volume and key costs.

2. The fact that volume data belong only to SSR andTinake it hard to identify
correlations. Since SSR and TLM are not the onboneiliation tools used by GCBS,
volume data from all these tools need to be chatgdnst key costs to identify possible
correlations.

3. Volume should have an impact on variations in @&t be a driver of platform driven
cost (STP cost); however, there could be additiothavers that drive the trend
dissimilarities between volume and cost numbersvshm Table 2 and Figures 12 and

13.
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Number of Breaks

If all reconciliation process was performed by recli@n tools automatically, there
would be no need for manual matching and break investigatiofulbyime employees.
Nevertheless, as explained in section 4.3.1, breaks aeeaged when reconciliation tools cannot
match information from two sources (e.g. front offec@d back office) and FTEs are required to
investigate the ownership of breaks and match informdtam those two sources. This is an
evidence that number of breaks is a driver of manuathmay and investigation costs. As the
number of breaks goes up, more FTEs will be needed for igggsh and manual matching

processes, resulting in an increase in labor cost.

4.3.4. Cost Pools
Working along with Alex Robin, the team chose to sepa@TCBS costs into three cost
pools. The following cost pools were decided:

« Headcount driven
e Platform driven

* Management

Depending on the nature of the cost, it would be placedoiné of the three cost pools. A
description of each cost pool and reasons for creatihgtbree cost pools are clarified in this

section.

GCBS labor, IT, and overhead expenses were the buleafost linked to reconciliation
activities; therefore, the team decided to create posis resembling those expenses. The
headcount driven cost pool aims to include costs incasedirect result of headcount existing.
For instance, costs such as salaries and offshoralltantis are driven by the number of

employees involved in the reconciliation process. Ctss are driven by headcount and not
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directly involved with the reconciliation process areluded in the management cost pool.
Occupancy, furniture and equipment, and travel costs waellthdduded in the management
pool. The remaining costs are those driven by the ITesystused for reconciliations. The
platform driven costs would include IT costs such as IBATB IT, and other IT costs sharing

similar qualities.

The cost pools were created with two considerationsiimd: The level of information
available and the transparency of the model. It is itapbrto remember that the team was
setting a foundation for a new model in an environment eviteis unclear if all information
required to run the model existed. The suggestions in cgetten new model are based on
assumptions and discoveries made throughout the préjechis moment, acknowledgement
and understanding of GCBS costs are inadequate to corpedtlya model that could accurately
allocate costs. Due to the uncertainty of coststében created only three cost pools to limit the
number of assumptions made when grouping costs into pottmudgh a cost allocation model
with only three cost pools could potentially allocatstc a lower degree of accuracy, creating a

model with more cost pools and assumptions would only deeeacuracy further.

Considerations regarding the model’'s transparency wereaalsafluential matter when
creating costs pools. The team suggested that clientsabgechdepending on their level of STP,
manual matching, and investigation for reconciliations.hWdst pools that can be correlated to
charges, the team could easily map the cost pools tatiast For example, STP volume
requires no manual labor and creates only IT costsetbre, the platform driven cost pool is
associated with STP charges. The other cost pools lspe easily associable with charge

activities, thus creating transparency through the model.
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4.3.5. Grouping Reconciliations
The latest version of Landscape document illustrdtas GCBS is currently conducting
300 reconciliations. This part of the analysis demoresrabw those reconciliations could be
grouped into different categories. Using the Landscape dotussea reference, the WPl Team
explored different approaches to reconciliation categtions and came up with 3 options for
grouping reconciliations: grouping by ‘region’, ‘reconciimat type’ and ‘reconciliation tool." To
decide on grouping options listed above, the WPI teamdaenesl three important detalils:
» The availability of transaction volume and cost data,
* The level of complexity ,
* The ease of obtaining metrics for a specific grouping aptio
As explained in section 2.3.2, the Landscape document listthea reconciliations
performed by GCBS and various other departments within BleaitBank. Currently, 2804
reconciliations are listed in this document. By filbgrihe document, the WPI team attained 300
reconciliations completed by GCBS. The next step wea$ind options for grouping those
reconciliations. The team had different alternatimeshe Landscape document consists of 117
columns. Some of those alternatives were grouping rd@imms by DB Business Line (e.g.
Debt Securities, Derivatives), Business Area (e.g. Op&isgtiTransaction Management Group),
and Product Type (Cash, Equities or Fixed Income). Thtieenatives were eliminated due to
the following reasons:
DB Business Line includes a category called “Shared” whidicates that some of the
reconciliations were shared by different DB Businesge&i It would be too time

consuming and costly to track those reconciliationsdovidual business lines that share
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them. Additionally, it is potentially very difficulf inot impossible to obtain volume and
cost data for different business lines.

* Business Area was not thought as an option either bedausas only two entries,
operations and transaction management group, which wesildt rin a very simple and
inaccurate cost model. Similarly, GCBS does not colleanhthly volume data numbers
for different business areas.

» Because there are 42 different products, grouping recdimniaby product types would
make the system too complex and cause arbitrary allocaficosts due to lack of data

required to divide costs among service provision types.

Option 1 - Grouping by Regions (Countries)

Grouping GCBS reconciliations by regions is the firsiapthat the WPI team came up
with. The most significant reason for this choicehiat GCBS has cost data for countries (e.g.
Brazil, USA, and Germany) and regions (e.g. Asia, Anasrend Europe). Therefore, a possible
breakdown by regions would help the management to acqustedate easily. By creating a
pivot table in the Landscape document, the team acquieedumber of reconciliations taking
place in each region, the number of full time empésy&TE) required for reconciling breaks in
those regions and the total monthly volumes. The tdesmamided a column listing annual costs
associated with each region. As seen in Figure 17 (Appd)dithe annual cost column misses
cost values for some regions. This fact made the teahze that the Landscape document lacks
cost information for certain regions. Fortunately, YW@l team was able to acquire cost data
associated with all regions as a separate spreadshestd below are advantages and
disadvantages of grouping reconciliations by regions:

Advantages:
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* Monthly cost data are available for regions.
Disadvantages:
* Clients could potentially be over/under-charged depending tlen region their
reconciliations are conducted.
» As the yellow highlighted cells indicate in Figure 17 ,woé data are not available for 12
regions. However, the clients are currently being clthriggsed on their transaction
volumes. If no volume data are available, then it wdad hard to conclude if volume has

actually an impact on the cost variations.

Option 2 - Grouping by Reconciliation Types:

The WPI team figured that charging the clients basedemsé¢rvice (reconciliation type)
they receive rather than the region they are assigm&eduld yield more accurate transaction
prices which would prevent clients from being over/undergddh Therefore, the team decided
to group reconciliations by reconciliations type. Figure 18 Appendix B shows 21
reconciliation types and the total number of occurrennde=ach reconciliation type, as well as
the number of FTEs required and the total monthly voluimethbse reconciliations.
Advantages:

* Volume data for majority of reconciliation types areailable. (except for the yellow
highlighted cells)
» Clients are charged based on the service they receme@GCBS, not on the region they
are assigned to.
Disadvantages:

» Individual cost information for individual reconciliatidypes may be difficult to acquire.
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Option 3 - Grouping by Reconciliation Tools:

One of GCBS’s main goals for the near future is toter@s much straight through
processing as possible which would decrease its laboroarchead costs substantially.
Reconciliation tools are the most important compondntS©P because auto matching is
conducted via those systems. Having considered those fatlter§yYPl team decided that a
possible breakdown of reconciliations by reconciliatiools would help GCBS easily allocate
STP costs to clients. Figure 19 in Appendix B shows albnediation tools listed in the
Landscape document as well as the number of recommatonducted by those tools, the total
number of FTEs required to manually match informatiat tould not be auto matched and the
total volume of transactions belonging to each toostdd below are the advantages and

disadvantages of a possible breakdown of reconciliabgmeconciliation tools.

Advantages:
* Volume data for majority of reconciliation tools areailable.
* Fewer sources of data are needed as there are onlydiifiation tools (compared to

37 regions and 21 reconciliation types)

Disadvantages:
* Individual cost information for reconciliation tools ynbe difficult to acquire.

After considering the advantages and disadvantagesadi eption, the WPI team
decided to group GCBS reconciliations by reconciliationls. As mentioned above, the
Landscape document lists 17 reconciliation tools. Sinde &l TLM are the two strategic
reconciliation tools, the team created three categdor reconciliation tools: SSR, TLM and
nonstrategic. All reconciliation tools other than S&®RI TLM are included in the nonstrategic

category.
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4.3.6. Theoretical Cost Allocation Model

As explained in earlier sections, the WPI team had dbjectives, the third of which was
developing a theoretical cost allocation model to show IEGBCS could allocate its costs to
clients. The theoretical model explained in this sectwl provide a framework for the actual
cost allocation model which will be implemented in 201@ciding actual values for specific
activities within a service provision would be the nextpster the individual who will be

building the actual model.

GCBS's cost base consists of two types of cost&dDrosts and indirect costs. The first
step of creating the model is to map GCBS'’s direct adalact costs to cost pools. As explained
in section 4.3.4, the WPI team created three cost podasialyement, headcount driven and
platform driven. Depending on the nature of the cosyoitld be placed into one of the three
cost pools. For example, costs that are driven by leesdicsuch as salaries, benefits and
offshore consultants will be included in the “headcounvestri cost pool, whereas all staff
related costs such as occupancy and travel costs nathdiessociated with reconciliation
process will be included in the management cost pool. Thitadriven cost pool will consist
of IT costs such as IB IT and PCB IT which are incurdee to the usage of IT systems for
conducting reconciliations. GCBS’s current P&L statetr@nsists of 115 costs, of which 51
are direct and 64 are indirect costs. Each P&L lirededo be mapped to one of the three cost
pools mentioned. Once all costs are mapped to cost poels;owld allocate cost pools or

proportions of those cost pools against individual servioegigion types.
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Cost Base Proposed Cost Pools Service Provision Types

Rec. Tool Rec. Activity
\ STP
¢/l
Headcount Driven o N
(Incurred as a direct result of headcount TLM Q Manual Match f‘ﬁlg
isting
Direct Cost sxistine)
™ Investigation
5TP
Management / SSR Manual Matching
[Non-process staff related cost)
Investigation
Indirect Cost sTP
Platf Dri : i
) atrorm rw.en Nonstrategic Manual Matching
[SSR,TLM, Nonstrategic cost)

/ Investigation

Figure 14: Theoretical Cost Allocation Model

As explained in section 4.3.5, the WPI team decided to gré&lipS3 reconciliations by
reconciliation tools: TLM, SSR and nonstrategic. Bseathere are 3 major activities required to
complete reconciliations, each category is spli iiree subcategories: STP, manual matching
and investigation. This means that a client’s bill wdhsist of costs associated with these three
activities. If a client does not need any manual matclingnvestigation, then it would be
charged on STP only. In other words, every GCBS clmltbe charged on STP and the total

charge will increase depending on a client’s need fomuadamatching and investigation.

The second step of creating the theoretical model regjus to allocate a portion of each
cost pool to the subcategories (activities) mentioneov@ Figure 14 illustrates a possible
allocation for the TLM category. (The same allocat®ialso true for the SSR and nonstrategic
categories but not shown in Figure 14) First, headcountrddest pool is mapped to the STP,

manual matching and investigation activities in the TLMegaty. In other words, all costs in
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the headcount driven cost pool which are incurred as a desalk of TLM reconciliations are
mapped to TLM activities. Similarly, headcount driven sasturred as a result of conducting
reconciliations via SSR and nonstrategic tools will bapped to SSR and nonstrategic
categories. Second, management and platform drivenpoods are mapped to reconciliation
activities in a similar fashion (Figure 14 maps managemahipéatform driven cost pools only
to the TLM category). Since platform driven costs iairred as a result of using IT systems,

the platform driven cost pool is mapped only to the STPadabory.

It is crucial for GCBS to determine what portion of eaolst pool should be allocated
against individual service provision types. For examphs and y% of salaries could be
allocated to TLM manual matching and investigation actiyitiespectively, and the remaining
portion of salaries could be allocated to SSR and noegtcatnanual matching and investigation

activities based on calculated percentages.

Finally, after all costs are mapped to activities (fenprovision types), the transaction
price can be calculated by dividing the total costs ohegtivity type by the metrics identified.
Below is an example indicating how GCBS could chargdient (e.g. Client ABC). Assuming
that labor cost is only driven by number of breaks, 83# is only driven by transaction volume
throughput and investigation cost is only driven by numbenwdstigations conducted, Client

ABC'’s charge can be calculated as follows:

STP X Transactions STP Cost: |Total Activity Cost * (%/Total Transactions)
Client ABC - Manual Matching - X Breaks - MM Cost |Total Activity Cost * (X/Total Breaks)
Investigation X Investigations Inv. Cost: | Total Activity Cost * (X/Total Investigations)

Client ABC recovery for TLM Rec 1 €£X

Client ABC recovery for SSR Rec 2
Client ABC recovery for Nonstrategic R
ICIient ABC - Total Recovery

€Y
€2
£ X+Y+Z

Figure 15: Client Recovery Model Example
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As seen in Figure 15, three reconciliations were conglieteClient ABC. STP, manual
matching and investigation costs for each reconciliatien calculated by dividing the total
activity cost of each activity by the metrics showaor Example, if GCBS fixed a total of 100
TLM breaks within a certain month and only 20 of theseaks belong to Client ABC, then
Client ABC’s manual matching charge will be one fifth the total manual matching cost
allocated to the TLM category The total charge for i@li&BC is then calculated by adding up

the respective costs of each of the three recotciis

4.4. Data Sources

As stated earlier in the methodology section, orth@fprimary objectives of this project
was to identify the data sources needed to run thedtiearcost allocation model explained in
section 4.3.6. During their 7-week presence at Deutschie, Baan\WPI team members were able
to acquire some of those data sources. Neverthel@s® data sources could not be obtained
either because they were not available to GCBS grribeer existed.

Below is a list of the data sources that the teamakéesto acquire:

1. Monthly SSR and TLM transaction volume data: GCBS currently has monthly transaction
volume throughput data for the two major reconciliattonls, namely SSR and TLM.
Transaction data are required to run the theoreticdl aloxation model because the STP
cost which is one of the three major components ofiemtts total charge is driven by
transaction volume throughput. SSR and TLM volume databeaobtained from the GCBS
IT team.

2. Monthly GCBS costs: Regional costs are available to GCBS on a monthly basist data can be
obtained from the COGNOS software. Cost information is lhhekbone of the theoretical cost

allocation model since GCBS needs to recover 100% of costidegting them to clients.
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3. Employee distribution data (Regional FTE distribution data): As explained in section 4.3.3,
GCBS gets FTE information from two sources of dataartiscape document” and
“Regional FTE Distribution data”. Regional FTE Dibtrtion data clearly show how many
employees are involved in reconciliation processes in eegion. FTE information is
necessary to run the theoretical cost allocation mdmslause manual matching and
investigation activities are performed by full-time empgey and the costs incurred as a
result of FTE involvement in manual matching and investgaprocesses need to be
allocated to the clients based on the number of mama#thing and investigations that
GCBS carries out for them. FTE information could beamed from regional managers.

4. List of reconciliations performed by GCBS (Landscape Document): By filtering the
Landscape document, a list of all reconciliations peméxt by GCBS could be acquired.
This information is necessary to run the theoretemdt allocation model because GCBS
needs to know how many reconciliations are completedaf@pecific client as well as
identify which reconciliation tool was used during the pssce

Below are the data sources that could not be acquired:

1. Monthly break volume: Monthly break volumes are necessary to accuratelgatiocosts to
clients because manual matching costs are driven by lw@aknes. According to their
interview with Sage Gajarawala, the team members fauwtdhat monthly break volumes
could be acquired from the OPAL software.

2. Reconciliation volume for individual reconciliation tools other than SSR and TLM: SSR
and TLM are the strategic reconciliation tools used BBS. On the other hand, there is a
good number of other reconciliation tools used by GCBS thaintp the “nonstrategic”

category in the theoretical cost allocation modeic8ISTP (system) and infrastructure costs
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are driven by transaction volume throughput, GCBS needbttn volume information for
the nonstrategic reconciliation tools to charge #snt$ for whom reconciliation services are
performed by using nonstrategic reconciliation tools. Volunfermation associated with
those reconciliation tools need to be collected froencifents and IT groups within the bank.
3. Monthly auto-match volume: FTE effort is needed whenever a transaction cannattse
matched. Currently, GCBS holds monthly auto-match volion&SR and this information
could be obtained from the software itself. According their interview with Sage
Gajarawala, the team members found out that the autchmatume for TLM does not exist.
4. Cost of gpecific reconciliation systems. As explained in earlier sections, the WPI team
grouped GCBS reconciliations by reconciliation tools: TLMGRSand nonstrategic. Each
category is then split into three subcategories: $dhual matching and investigation. Even
though SSR, TLM and nonstrategic categories consistea$dme subcategories, the cost of
performing a reconciliation using SSR, TLM and nonstiatégpls are different from one
another. Therefore; the accuracy of the theoretioat allocation model also depends on
differentiating between the costs of completing redations using different reconciliation

tools.

5. Conclusion
In this section, the team will discuss the conclusiomsde after the analysis was
completed. The conclusions concern the insecurity ofrnmébion as well as the uncertainty

behind cost drivers. As a reminder, the key findings were:

a. An Activity Based Costing model would be the appropriag¢hmd for charging clients.

76



b. Six countries (UK, USA, Germany, Italy, Singapore angbd have an annual cost that
exceeds €800,000. The sum of annual costs that are incurtieesencountries is about
€21M which constitutes 67% of GCBS’s annual cost which is €31M.

c. GCBS’s P&L statement consists of 115 P&L lines, of whil are direct and 64 are
indirect. 10 P&L lines constitute “99%” of GCBS’s annual cdstese major costs are
listed below:

o Direct costs: Salaries and Overtime, Benefits, Occupancy expenseshddéf
Consultants, IT Sys Consult Excl Offshore & AgencyiCoRental and
Maintenance costs for IT.

0 Indirect CostsiB IT, PCB IT, GTO IES and SOM IB.

d. Identifying headcount, volume, and other cost drivers imecchallenging due to the

information analyzed.

Conclusions presented reference to the mentionechadrom the detailed analysis in

Section 4.

5.1. Information Insecurity

Accurate information is required for a costing modelptovide an accurate service
charge. Information should come from a reliable sourek ideally be updated automatically
into the cost model between given time intervalshdligh, reconciliation and break volumes are
key drivers of the current cost allocation model, thelume data do not come from dependable
sources. Within COGNOS, the break and reconciliationmek are determined by percentages
set by managers instead of true TLM and SSR volumedade pf estimations, clients should be
charged on the true amount of reconciliation and brealknwed they produce. Continuing to
charge estimates will result with inaccurate charge$idats.
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Updating COGNOS with true reconciliation volume preseets information problems.
The total number of reconciliations is not availalde dll reconciliation tools. Less commonly
used reconciliation tools (especially EUDAS) do not provigeuviolume information easily. The

information is attainable; nevertheless, it will reguime and resources.

The team felt that the information inputted into modedwsdd not be static or require
manual updates. Using static sources in the model valiter more manual labor as well as
inaccuracy. Volumes processed should be as up-to-date sibl@d® ensure correctness in

charges.

5.2. Cost Behavior Unclear

The P&L statement used to examine the possible cogrdrcreated difficulties with
establishing correlations between costs and drivers. &setliim members compared the trends
within each P&L line, they noticed large fluctuationsnfrononth to month. Many of fluctuations
were due to corrections made by the accounting depart@entections are made when costs
are incorrectly attributed to a P&L line. To correanstake, an amount would be debited from
one P&L line and credited to another. When the P&L lwese charted, the corrections can be
mistaken for an actual representation of cost behadimwnever, many fluctuations are due to the

corrections and do not accurately represent the tre@G€C&IS costs.

Change the Bank (CTB) costs were included in the P&L udeds creating another
difficult identifying the correct cost behavior. Frometbeginning, the team aimed to create a
cost allocation model for providing reconciliation seedacldeally, the clients should be charged
based on the process of providing the service. SinceotheRIB and CTB costs are included in

the P&L statement, the cost behavior will reflectntts associated with the process and
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improvement projects. To identify costs related wité process, a P&L statement consisting of

only RTB costs would be more appropriate.

6. Recommendations

Branching off the analysis and conclusions, the team ddrrshort and long term
recommendations for continuing the creation of a nest allocation model. Recommendations

are meant to be the next steps in the process antdenpltesented as so.

6.1. Short Term

1. We recommend obtaining and understanding a clean P&LAIl CTB costs should be
excluded from the P&L statement and accounting correcsbosild be revised. A clearer
representation of cost behavior will result in adretinderstanding of cost drivers.

2. We recommend identifying cost drivers:Once a cleaner P&L statement is obtained, cross
examine the costs with possible driver information. &xample, compare GTO IES cost
trends with reconciliation volume to find correlatsohdentifying cost drivers will also assist
in determining the number of cost pools.

3. We recommend determining the number of cost pooldvlore cost pools will increase the
accuracy of service charges; however, it will alsaodase the complexity of the costing
model. The number of cost pools should be closely retatdte number of cost drivers.

4. We recommend determining the activity costs for service pwisions: A relationship
between costs and activities must be identified. Oneeré¢tationship is established, the
proper portion of cost pools can be attributed to the cgpjate service provision. For
example, X% of salaries should be included as part aindnreual matching fee based on the

relationship between the two.
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5. We recommend determining the status of data sourceS§ince the creation of the costing

model is in its infancy, the existence of certain datarces is unclear. We recommend
establishing the status of the data sources that areedcps of now. For example, total
reconciliation volume for EUDAs are unknown, thewref it should be determined if volume

data exists for the systems. If so, how can the irdtion be attained and monitored?

6.2. Long Term

1. We recommend revisiting the operating model:To provide a more accurate costing

3.

4.

model, the operating model should be revisited in ot@dully understand the process and
resources associated with reconciliations and brealutes®. By doing so, reconciliation
steps that require more manual labor and resources cédaréied and priced accordingly.
We recommend identifying performance measures for reconic@tion activities: GCBS
should begin to examine how productive and efficient ey within the department. By
measuring how many breaks are resolved in a month, thrysee how effective the
department is. By measuring how long it takes to resolmeak, they can begin to see how
efficient the department is. The performance measuresldstbe compared over time in
order to track GCBS performance.

We recommend considering opportunity costit is important that the cost of a new model
not exceed the benefits. Although a highly sophisticated hwitleproduce more accurate
costs, it will also be more costly to run. A balasbeuld be found between the quality of the
system and cost.

We recommend considering penalties for outstanding breakirhe: Currently, many

clients have breaks that have been outstanding fgr peniods of time. The team suggests
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that charges should include a time factor depending onltwagva break has gone without

resolution. This will provide clients with an incentiveresolve breaks more immediately.
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Appendix A — P&L Statement Screenshot
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Figure 16: GCBS’s P&L Statement for 2009
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Appendix B — Grouping of Reconciliations Screenshots
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Figure 17: Grouping Reconciliations by Region
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Figure 18: Grouping Reconciliations by Reconciliation Type
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Figure 19: Grouping Reconciliations by Reconciliation Tool

0.6

2.28
9.046666667
0.5

1.2

1.25

0.05

68.9801

2.936666667
1
334.8938333

Sum of Total
FTEs=s

0.02

1.2

1.75

0.29

9

42 15601

4

0.17

0.18

0.73

1.27

1

s

1

234 5737333
31.55

334 8938333

20,923,893.00
6,328,332.00
32,650,764.00
10.00
5,313.00
2,188,604.00

41,702,438.00
1,954,996.00
43,320.00
9,680,000.00
23,503,524.00
1,954,996.00
2,088,943.00
23,048.00
16,163,758

16,692,759.00
5,123.00
25.00

27,143,960.00

203,054,706.00

Sum of Total Monthly
Volume (not breaks)

269
5.313
4.784

10
14.203
160,265
445,267
500
TO8

1z

31
5.119

118.558.895
53.859.150
203,054,706

87



Appendix C — Cost vs. Country Line Graphs
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Figure 20: Salaries and Overtime Cost for top 5 countries
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Figure 21: Benefits Cost for top 5 countries
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Figure 22: Occupancy Cost for top 5 countries
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Rental, Lease & Mnt for IT Cost
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Figure 23: Rental, lease, and maintenance Cost for top 5 countries
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Figure 24: Offshore Consultant Cost for top 5 countries
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Figure 25: IT Sys Consult Excl Cost for top 5 countries
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IB IT Cost
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Figure 26: IB IT Cost for top 5 countries
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Figure 27: PCB IT Cost for top 5 countries
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Figure 28: GTO IES Cost for top 5 countries
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SOM IB Cost
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Figure 29: SOM IB Cost for top 5 countries
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Appendix D — FTE vs. Key Cost

FTE vs. IT Related Direct Cost
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Figure 30: Total FTEs charted with IT related direct costs
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Figure 31: Total FTEs charted with IT indirect costs
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