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BlackRock Solutions Overview 



BlackRock Solutions (“BRS”) overview 

Uniquely positioned to address the risk management needs of institutional investors 

 Combination of proprietary risk analytics and investment systems with capital markets expertise  

Three primary lines of business:  

 Aladdin®– highly scalable investment management platform including portfolio analysis and risk management tools; 
used in support over 175 clients 

 Client Solutions – provides customized multi-asset advice for institutional investors on portfolio construction and risk 
management strategies  

 Financial Markets Advisory – solves complex problems for holders of financial assets through unbiased financial 
markets advice and integrated project execution 

 

Aladdin 

1 

Risk analytics platform 

Risk platform + end to end 

investment system 

Investment accounting 

Operations outsourcing 

 

 

 

 

Client Solutions 

 

 

 

 

2 

Strategic and tactical asset 

allocation 

Risk budgeting and portfolio 

optimization 

Thought leadership and client 

education 

 
Financial Markets 

Advisory 

 

 

 

 

3 

Valuation and risk assessment 

Financial / balance sheet 

strategy 

Bespoke financial modeling & 

analytics 

Disposition of distressed assets 

Tailored solutions to meet unique client requirements 
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Ongoing Assignments By Service Ongoing Assignments By Client 

Representative assignments 

Representative Ongoing Assignments 

Asset Managers Banks & Financial Institutions Insurance Companies Pensions & Corporations 

AMP Capital Investors 
BlackRock 
Charles Schwab & Co. 
Colonial First State Asset Management 
Columbia Management 
Commonfund 
Deutsche Asset & Wealth Management 
DIAM 
Guggenheim Capital 
Mizuho Financial Group 
Morgan Stanley Investment Management 
Pioneer Investment Management, Ltd. 
SEI Investments 
Sumitomo Mitsui Asset Management 

Ally Bank 
FHLB-Atlanta 
Freddie Mac 
JPMorgan  
Mizuho Bank 
Nomura Holdings America 
OneWest Bank 
PNC Financial Services 
Regions Financial Corporation 
GIC Private Ltd. 
Sumitomo Mitsui Trust Bank 
UBS AG 
Union Bank 
Walter Investments 

AEGON 
Aetna 
AFLAC 
Allstate 
Arch Capital 
Aviva Investors 
Brit Insurance 
ING Investment Management 
Liberty Mutual  
Munich Re 
NLI International, Inc. 
NY Life Investment Management 
Prudential Investment Mgmt 
Swiss Re 

AT&T 
CalPERS 
CalSTRS 
Google 
GuideStone Financial Resources 
HSBC UK Pension 
Orange County Employees Retirement   
     System 
Pennsylvania Public School 
     Employees' Retirement System 
Pension Fund Assoc. 
UK Coal Pension 
VicSuper 
Virginia Retirement System 

Outsourcing 
14%  
33 

Financial  
Markets Advisory  

15% 
34 

Enterprise System 
(Aladdin®)  

26% 
61 

Aladdin Risk  

45% 
103 

Banks  
19% 
43 

Asset Managers 
16% 
38 

Insurance  
Companies 

39% 

89 Other Financial Institutions 
11% 

27 

Pensions, Corporations 
 & Endowments  

15% 
34 

Represents ongoing assignments as of 30 June 2014.  List is a representative sampling of clients based upon mandate, client type, and geographic location who allow their names to be 
publicly disclosed as of 30 June 2014. Disclosure does not indicate approval or disapproval by such client of BlackRock Solutions or of the services provided. 
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Aladdin risk and investment platform 

Aladdin connects the information, people and technology needed to manage money in real time 
 

 ALADDIN PLATFORM 

• Combines sophisticated risk, exposure and performance analyses with comprehensive portfolio management, 
trading, compliance and operations tools on a single platform 

• Provides transparency and powers informed decision-making, effective risk management, efficient trading and 
operational scale  

 

 

 

 
 

 

 

 

 

 
 ALADDIN RISK  

• Aladdin’s risk, exposure and performance analysis capabilities are also available on a standalone basis 

• Provides transparent, timely, and dynamic understanding of risks and returns across all asset classes 

 

 OUTSOURCING LEVERAGING ALADDIN 

• BlackRock leverages Aladdin to offer customized middle office outsourcing and investment accounting services 

Risk 
Analytics & 
Reporting 

Portfolio 
Management 

Tools 

Trading Compliance Operations 
Performance 
& Attribution 
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Aladdin Risk Overview 



Aladdin Risk overview 

Industry leading 
models and analytics 

Production of 
analyses 

Data management and 
comprehensive quality 

control 

High levels of client 
service 

Portfolio 
Positioning & 

Exposures 

 Performance & 
Attribution 

Portfolio Risk  
& Scenario 

Analysis 

Asset Allocation 
Analysis 

Compliance & 
Oversight 

Combines sophisticated risk analytics, highly scalable processing capabilities, and subject 
matter expertise… 

 

 

 

…to help investors understand risks and returns across five key areas… 

 

 

 

 

…using a variety of flexible reporting and analysis options 

 Highly flexible user-configurable reports 

 Custom breakdowns, graphing, and trend analysis 

 Interactive what if analysis 
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Sophisticated analytics + scalable processing + subject 
matter expertise  

Industry leading models & 
analytics 

Production of analyses 
Data management and 
comprehensive quality 

control 

High levels of client 
service 

 Models cover EQ, FI, FX, 
derivatives, commodities 
and alternatives 

 Support for complex 
structures, including fund 
of funds, custom  
benchmarks, multiple 
roll-ups, etc. 

 Same analytics used by 
BlackRock 

 Incorporates views of 
market practitioners 

 

 Manage highly scalable 
technical infrastructure 

 Receive positions from 
the client  

 Model all securities and 
calculate risk analytics 
and cash flows 

 Aggregate results up to 
the enterprise level by 
security type, sector, 
portfolio, etc. 

 Maintain security data, 
economy data, and 
benchmarks on behalf 
of clients 

 Perform extensive 
quality control at all 
stages of the process 

 Allows clients to focus 
on markets and risk 
positioning (not data) 

CLIENT, CUSTODIAN, 
ACCOUNTING AGENT AND/OR 

MANAGERS 

Position Information ALADDIN 

Models Securities 

Calculates Risk 

Creates Analyses 
Compares to Compliance 

Guidelines 

QUALITY CONTROL 

Client Website 

Terms & Conditions for Certain 
Instruments 

CLIENT 

Monitors and Manages 
Exposures and Risk 

 Dedicated analytics 
support team to meet 
custom client 
requirements 

 Continual access to new 
modeling, analytics and 
reporting enhancements 
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 What are my sector and issuer concentrations? 
 What is the duration of my FI portfolio?  What is my exposure to various points on the curve? 
 How have exposures changed over time as the market has moved? 

 Which risk factor exposures are contributing to the risk of my portfolio? 
 How would my portfolio perform under various economic scenarios, including historical-

based and hypothetical stress scenarios? 

 How is the portfolio performing on an absolute basis and relative to the benchmark? 
 Which portfolio management decisions are contributing to over/under-performance? 

 How is the portfolio positioned relative to risk budget and other compliance guidelines? 
 Are managers keeping in line with compliance limits? 

 How should I allocate assets to optimize returns at the desired risk levels?  
 What impact would changing the benchmark have on portfolio target risk and returns? 

Portfolio Positioning & 
Exposures 

 Performance & 
Attribution 

Portfolio Risk  
& Scenario Analysis 

Asset Allocation 
Analysis 

Compliance & Oversight 

Understand risks and returns across five key areas 

Aladdin Risk allows risk and investment professionals to answer key questions about portfolio risk 
and performance, resulting in more informed investment decisions 

Meets the needs of risk managers, portfolio managers, compliance officers, executives and boards 
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Flexible reporting and analysis options 

Highly flexible user-configurable reports including 
custom breakdowns, graphing, and trend analysis 

 Consolidate exposure, portfolio risk, and performance and 
attribution analyses 

 Ability to answer various questions through data mining  

 Used to facilitate management, board and client reporting 

Interactive what-if analysis, including ability to create 
custom shocks, define analysis assumptions and dial 
models  

 Estimate parametric P&L for pre-canned or custom stress 
scenarios as well as historical date ranges 

 Conduct ‘What if’ analyses to measure the impact of new 
trade ideas on portfolio risk 

 Perform risk optimization  

 Evaluate the specific factors driving the risk model 

Quality-controlled suite of holdings-based reports 
serve as basis for interactive capabilities 

 

 

 

 

 

 

Meets the needs of risk managers, portfolio managers, compliance officers  

and executives and boards 
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Case studies 

Risk reporting coupled 
with investment 

accounting 

Full outsourced support for daily 
risk reporting and investment 
accounting across multiple 

external managers for reinsurance 
company 

Scenario analysis for 
regulatory reporting 

Risk and cash flow analysis for 
entire portfolio across thousands 
of scenarios to support regulatory 

reporting for large insurer 

Support portfolio 
manager investment 

decisions 

Daily risk and performance 
attribution reporting along with 

what if analysis tools allow 
portfolio managers to effectively 

manage large fixed income 
portfolio 

Total plan risk 

Provide client with monthly 
reporting across all internally and 
externally managed equity, fixed 
income and alternative assets to 
support  risk management and 

oversight 

Risk analysis and hedge 
advisory 

Daily risk reporting, hedge 
advisory, hedge execution, and 
back office support for mortgage 

bank/servicer 

Total plan risk coupled 
with consulting 

Monthly overall risk reporting along 
with asset allocation and risk 

budgeting advice, board reporting, 
and ongoing client education to 

provide a one-stop-shop for all risk 
needs 

Clients use Aladdin Risk in a variety of ways to meet specific business needs 
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Extensive product coverage 

Support a wide range of fixed income and equity, as well as many types of derivatives and 
alternatives 

• Spot 

• Forwards 

• Non-Deliverable Forwards 

• FX Swaps  

• Single/Double Barrier 
Options  

 

• Government/Agency Bonds 

• Inflation Linked 

• Corporates – Callable/Non-
Callable 

• Agency and Non-Agency 
CMOs 

• Floating Rate Notes 

• Tax Exempt Bonds 

• Supranationals 

• Short-Term /Cash 
Equivalents/CDs 

• Convertible Bonds 

• Listed Common Stocks  

• Listed Preferred Stocks 

• Convertible Preferred Stocks 

• Sinking Fund Preferred  
Stocks 

 

• Payer Swaptions 

• Call/Put Options 

• Currency Options 

• Credit Linked Notes 

• Residuals 

• Contracts For Difference 

 

• Forwards/Futures 

• Swaps 

• Asset Swaps 

• Credit Default Swaps 

• Currency Swaps 

• Interest Rate Swaps 

• Total Return Swaps 

• Mutual Funds  

• Participations 

• ADR/GDR 

• Tax Credits 

• One Touch Options 

• Instant One Touch Options 

• No Touch Options 

• Double Touch Options 

• Double No Touch Options 

• Non-Deliverable Options 

• Money Markets 

• Repos/Reverse 
Repos 

• US MBS 

• Whole Loans 

• CMBS 

• ABS 

• CMO 

• Emerging Markets 

• Private Placements 

• Bank Loans 

Fixed Income 

Derivatives Equity 

FX 

Alternatives 

• Hedge Funds 

• Private Equity 

• Real Estate 

• Commodities 
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Sample Aladdin Risk Analyses 



What are my top 10 issuer exposures (notional MV)? 

Portfolio Positioning & 
Exposures 

How much of my portfolio is invested in large cap stocks? 

Larger investments in securities 
issued by large cap companies 

What is the overall asset breakdown of my portfolio? 

50% of the portfolio is in equities 
and 40% in US equities 
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How has sector allocation changed? How has active duration changed? 

Portfolio Positioning & 
Exposures 

Active duration is relatively 
unchanged MTD 

Sector allocation stable MTD 

Where is my exposure along the yield curve? 

Short duration exposure along 
the longer end of curve 
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Which sectors are contributing to total return? 

Which active bets drive active return? 

How did my portfolio perform this month? 

Which issuers are contributing to active return? 

Industrial sector contributes 
most to total return 

The portfolio has under-
performed the benchmark in 
January 

Treasuries and SLM 
Corporation are highest 
contributors and Brazilian 
bonds are the largest detractor 
to active returns 

 Performance & 
Attribution 
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 Performance & 
Attribution 

What decisions drove my returns? 

How do I further explain excess returns? 

Most of the underperformance 
in this Equity portfolio was 
driven by poor security 
selection, particularly in the 
Health Sector 

Most of the active return was driven by negative duration return as the portfolio was long duration and rates backed up in this period 
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Easily identify risk factors driving active risk 

What are the top contributors to my active risk? 

Portfolio Risk  
& Scenario Analysis 
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What is my expected P&L relative to the benchmark under stress scenarios? 

Portfolio Risk  
& Scenario Analysis 
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 Duration: 5.09 

 Annualized Risk: 339 bps 

 Rate backup of 75 bps over 1 year horizon causes the 
Barclays aggregate to lose -12 bps wiping out carry 

 

Contribution to Portfolio Risk Illustrative Portfolio - Barclays Aggregate 

How do I allocate my portfolio to protect against a rising rate environment? 

Asset Allocation 
Analysis 
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Option 1: Short Duration Barclays 
Gov’t/Credit 1-3Yr  

 Sector allocation dominated by 
Treasuries 

 Duration: 1.92 

 Annualized Risk: 75 bps 

 
 

Option 1 – Barclays Gov’t/Credit 1-3 YR 

Option 2 – Custom Unconstrained Portfolio 

Option 2: Custom unconstrained 
portfolio using Barclays aggregate 
as starting point 

 Trade out of rate products into 
spread  

 Duration: 3.25 years 

 Annualized risk : 222 bps is 
more balanced in sources of risk 

o Reduce rates 

o Increase spreads 

Contribution to Portfolio Risk 

Contribution to Portfolio Risk 

Asset Allocation 
Analysis 

For use with Institutional and Professional Investors Only - Proprietary and Confidential 23 



Are there any legal mandates being violated across the organization? 

Offer a series of compliance reports 

 Summary level reports show portfolio standing relative to compliance rules 

 Detailed reports show all violations for each portfolio 

• Drill-down to view the underlying securities causing the violation 

Find the underlying positions 
that are responsible for a breach 

Compliance & Oversight 
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Appendix:   
Fixed Income Risk Models and Analytics 



Fixed income risk: Fundamental risk model 

Robust multi-factor fixed income risk modeling 

BRS computes the sensitivity of portfolio holdings to the 
following factors 

 Calculations leverage the full suite of BRS interest rate and mortgage 
prepayment/credit models  

 

 

 

 

 

 

 

 

 

Risk factor sensitivities are calculated every day for each 
position and aggregated at the portfolio/portfolio group levels 

Model benefits: Model benefits 

Risk factors across fixed income 
provides granularity for global 
portfolios 

Wide range of fixed income 
securities as well as derivatives 
and rates covered 

Broad sector coverage 

As an active participant in every 
major liquid market, BlackRock 
is both a user and provider of 
our models 

Models are adapted as the 
market moves 

Risk factor data captured on a 
high frequency basis leading to 
responsive risk forecasts 

 

Risk Factor Type Sensitivity (Exposure) 

Foreign Exchange Rate % Market Value 

Interest Rate 
Key Rate Duration and Key Rate 
Bucket Convexity 

Spread Spread Duration 

% Spread Spread Duration ∙ Spread 

Inflation Rate Inflation Key Rate Duration 

Mortgage Rate Basis Mortgage Rate Basis Duration 

Implied Interest Rate Volatility Normal Volatility Duration 
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Fixed income risk: Interest rate models and valuation 
methods 

Offer several proprietary implementations of interest 
rate models  

Current model is a proprietary Two Factor Interest 
Rate Model (HW2F) 

 Variant of the two-factor Hull White model 

 Short rate model extends the original Hull White model by 
allowing short and long rates to vary in a correlated fashion 

 Incorporates changes in slope and curvature 

 Uses a dynamic path count algorithm, based on the 
structure of the security, to determine the appropriate 
number of interest rate paths to use in simulation 

Full interest rate model suite includes: 

 Black Karasinski 

• Lognormal single factor short rate model 

• Time dependent mean reversion term structure of volatility 

 Black Derman Toy 

• Lognormal single factor short rate model 

• Constant volatility with no mean version 

 Hull White 

• Normal single factor short rate model 

• Time dependent mean reversion term structure of volatility 

 Ho Lee 

• Normal single factor short rate model 

• Constant volatility with no mean reversion 

Security Types Default Valuation Method 

Bullet Bonds, CMBS, ABS Forward Curve Valuation 

US: Callable Agency Bonds, 
Bermudan Swaptions, 
Cancelable Swaps, 
Callable/Puttable Corporate 

HW2F Lattice Backward Induction 
 

Zero coupon callable swaps Longstaff-Schwartz Method 

Fixed Coupon Callable Bonds HW2F Backward Induction 

Non-$ Bonds, US Municipal  Hull-White or Black-Derman-Toy 
Lattice Backward Induction 

US Mortgages, CMOs HW2F Monte Carlo Simulation 

Danish Mortgages Ho Lee Monte Carlo Simulation 

Vanilla Swaptions, Caps, Floors Normal Analytical Model 

Swaps, Rate Futures, FX, 
Currency Swaps 

Forward Curve Valuation 

FX Options Garman Kohlhagen Analytical 
Model 

Futures Normal Futures Model 

Bond Options Black Analytical Model 

Mortgage Options Lognormal Mortgage Option Model 

Asian Index Options Vorst Analytical Model 

American Index Options Barone-Adesi Whaley Analytical 
Model 

Our research has identified that a blend of models based upon 
product type best represents portfolio analytics: 

Recommended valuation methods for  
selected instruments 
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Fixed income risk: Credit models and valuation methods 

Offer several proprietary implementations of credit 
models  

Credit modeling provides alternative default-adjusted 
analytics for various cash instruments 

 Corporates (bullet and callable) 

 Preferred Equity 

 Loan (assumes no cancellability)  

 Sovereigns  

All credit instruments support calculation of key 
spread durations as price sensitivities to particular 
points (maturities) along a CDS curve  

Alternative correlation product models include: 

 Time-to-default simulation Monte-Carlo (historic, uses CDS 
spreads) 

 State-Dependent Hazard Rate Model (under construction) 

  Other models are being investigated 

Security Types Default Valuation Method 

Credit Default Swaps Reduced Form Model 

Credit Default Swaptions Black’s Model 

Credit Tranche Gaussian Copula with Base 
Correlations 

Credit Index Reduced Form Model 

Credit Bespoke Baskets Theoretical portfolio analysis 
based on the Reduced Form 
Model valuation of the 
components 

Credit Bespoke Tranche Loss Copula (under construction) 

Nth to Default Basket Gaussian Copula with Single 
Correlation 

CSO-squared Time-to-default Monte Carlo 
Simulation 

Preferred Equity Forward Curve 

Our research has identified that a blend of models based upon 
product type best represents portfolio analytics: 

Recommended valuation methods for  
selected instruments 
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Fixed income risk: Agency & non-agency prepayment model 
suite 

Mortgage Research team is comprised of over 30 
professionals 

 Implemented a full suite of over 70 mortgage prepayment and credit 
models 

Agency models are estimated from pool-level data 

 Updated to reflect current economic environment and policy impact 

 Incorporate credit components in prepayment, ie, buyout and loan 
modification 

Mortgage rate projections are a key model driver 

 Use 2-yr, 5-yr, 10-yr CMS and swaption volatility as driving factors 

 Use HSH survey rates for jumbos and hybrids 

Agency & Non-Agency Prepay Model 

 

 Conventional Fixed-Rate models 

 Conventional Hybrid ARM models  

 GNMA Fixed-Rate models  

 GNMA Hybrid ARM models 

 Conventional & GNMA 1-year (CMT) models 

 Prepay Penalty Fixed-Rate models 

Turnover  
Component 

Refinance 
Component 

Buyout  
Component 

• Seasoning 

• Lock-in 

• State Level 
HPA 

• Seasonality 

• Existing 
Home Sales 

• Buy Down 

• Yield Curve at 
Origination 

• Current LTV 

• Property Type 

• Occupancy 

• State 

• IO vs. Non-IO 

• Refi Incentive 

• Seasoning 

• Media Effect 

• Yield Curve 
Effect 

• Path-Dependent 
Burnout  

• HPA 

• FICO 

• Current LTV 

• SATO 

• Prop. Type 

• Occupancy 

• State 

• IO vs. Non-IO 

• Penalty 

• Loan Size 

• Loan Size 

• Age 

• HPA 

• FICO 

• Incentive 

• SATO 

• Cumulative 
Buyout 

Agency Model Coverage 
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Fixed income risk: Non-agency credit models 

Non-agency models are estimated from loan-level data 

 Newly estimated econometric models reflect current market 
conditions 

 Improved structure to incorporate many loan-level characteristics 
including HPA, prepayment penalty, FICO, LTV, IO, cash-out 
percentage and documentation type 

 Built-in interactions of housing market with many credit variables 

 Combine Loan Performance and Intex data 

Home price appreciation (HPA) is a critical factor in credit 
models 

 Historical Case-Shiller data is collected at the zip code-level to 
compute the historical HPA and current LTV 

 A short-term view is derived using a simple time-series model to 
project HPA forward for three quarters 

 A long-term view is derived using the 30-year average of real HPA 
and the implied market inflation from TIPS 

 

Default / 
Delinquency 

Loss  
Severity 

• HPA 

• Combined LTV 

• SATO 

• Age 

• FICO 

• Documentation 

• Purpose 

• Payment Shock 

• Debt to Income (DTI) 

• Property Type 

• Loan Size 

• Occupancy 

• Prepayment Speed 

• Delinquency-based Default 
Multiplier 

• HPA 

• Original Loan Size 

• LTV 

• Loan Age  

• Home Equity  

• SATO 

• Insurance 

• Judicial State 

• Occupancy 

• Loan Purpose 

 Prime Jumbo Fixed-Rate 

 Prime Jumbo Hybrid 

 Prime Jumbo ARM 

 Alt-A Fixed-Rate 

 Alt-A Hybrid 

 Subprime Fixed-Rate 

 Subprime ARM 

 Manufactured Housing & 2nd 
Lien (Subprime) 

 MTA Option ARM 

Non-Agency Credit Model Structure 

Non-Agency Model Coverage 
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Important notes 

The following notes should be read in conjunction with the attached document:  

 This material is for distribution to Professional Clients (as defined by the FCA Rules) and should not be relied upon by any other persons.  

 Issued by BlackRock Investment Management (UK) Limited, authorised and regulated by the Financial Conduct Authority.  Registered office: 12 
Throgmorton Avenue, London, EC2N 2DL.  Tel: 020 7743 3000.  Registered in England No. 2020394.  For your protection telephone calls are 
usually recorded.  BlackRock is a trading name of BlackRock Investment Management (UK) Limited. 

 Past performance is not a guide to future performance.  The value of investments and the income from them can fall as well as rise and is not 
guaranteed.  You may not get back the amount originally invested.  Changes in the rates of exchange between currencies may cause the value of 
investments to diminish or increase.  Fluctuation may be particularly marked in the case of a higher volatility fund and the value of an investment 
may fall suddenly and substantially.  Levels and basis of taxation may change from time to time. 

 Any research in this document has been procured and may have been acted on by BlackRock for its own purpose.  The results of such research 
are being made available only incidentally.  The views expressed do not constitute investment or any other advice and are subject to 
change.  They do not necessarily reflect the views of any company in the BlackRock Group or any part thereof and no assurances are made as to 
their accuracy. 

 This document is for information purposes only and does not constitute an offer or invitation to anyone to invest in any BlackRock funds and has 
not been prepared in connection with any such offer. 

 

© 2014 BlackRock, Inc. All Rights reserved. BLACKROCK, BLACKROCK SOLUTIONS,  iSHARES, SO WHAT DO I DO WITH MY MONEY, 
INVESTING FOR A NEW WORLD, and BUILT FOR THESE TIMES are registered and unregistered trademarks of BlackRock, Inc. or its 
subsidiaries in the United States and elsewhere. All other trademarks are those of their respective owners. 
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Asset Class Spotlight – Global Rates 
PAVAN WADHWA, MANAGING DIRECTOR 
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Although the labor market continues to show improvement… 

3-month average of Yellen index 

**Fed actions 
 
 QE1: Fed bought $1.25 tn MBS, $300bn Tsy & 

175bn agency debt  
 

 QE2: Fed bought $600bn Tsy over 8 months 
($75bn/month) 
 

 Operation Twist: Fed extended the duration of 
Fed’s portfolio by selling shorter-term Tsy to buy 
longer-term Tsy 
 

 QE3: Fed started open-ended purchases of  
$45bn Tsy and $40bn MBS per month 

Source: BlackRock; Bloomberg; Federal Reserve Bank 

Blackrock has created a “Yellen index” to track labor market recovery 

Note: Yellen index is the weighted average of the z-scores of all the components listed above 
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QE1** Announced QE2** Announced 

OT** Announced 

QE3** Announced 

Mentioned Taper 

No Taper 

Taper 

Yellen  

Index

Weight 15% 10% 15% 25% 5% 5% 5% 5% 5% 10%

Jul Data 6.2 2.0 12.2 209 131 2.4

Jul Z-Score 0.30 (prelim*) 0.3 0.1 0.0 0.6 0.2 0.3

Jun Data 6.1 2.0 12.1 298 407 3.5 1.8 3.3 49% 2.4

Jun Z-Score 0.51 0.4 0.1 0.0 1.0 1.0 0.1 0.2 1.5 0.7 0.3

10y Avg 6.8 2.1 12.1 60 71 3.5 1.8 2.6 39% 1.8

10y SD 1.8 1.2 3.2 245 347 0.3 0.3 0.4 16% 1.9

Household 

empl

Unempl 

rate

Long-Term 

unempl 

rate

U-6 rate
Nonfarm 

Payroll
Hires rate Quits rate

Openings 

rate

Vacancy/u

nempl ratio

GDP 

YoY
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…and financial conditions remain close to their easiest levels ever… 

BlackRock’s financial condition index (FCI) 

Source: BlackRock; Bloomberg; JPM Dataquery 

Rate Markets Spread Markets Asset Prices Energy

FFR 5y Swap
Mortgage 

Rate
IG Spread

Equity 

Performance
House Price Crude Oil Gasoline Nat Gas

BLK Household FCI Weights 6% 0% 29% 0% 12% 29% 0% 24% 0%

BLK Corporate FCI Weights 10% 24% 0% 19% 19% 5% 14% 0% 10%

 

Blackrock has created a household and corporate financial conditions index to assess how tight financial conditions are 
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…Yellen remains concerned about the potential impact of raising policy 
rates on the long-term unemployed… 

Source: BlackRock; Bloomberg; Bureau of Labor Statistics 

Yellen’s response to a question on 15 July 2014 (Humphrey Hawkins):  “And in fact, long-term unemployment has declined, and the 
evidence that I've seen, although perhaps not utterly definitive, suggests that the decline in long-term unemployment does, on balance, 
reflect those who have experienced long spells getting jobs and moving into employment, and not simply becoming so discouraged that 
they move out of the labor force. 

 The pattern of probability of reemployment has been similar for both recessions,… 

 …but the probability of reemployment dipped significantly more in the 2008 recession for both cohorts (not surprising) 

 The <27 week cohort probability has recently been increasing at the same rate as it was in 2001, suggesting that the healing of the short 
term unemployed is proceeding at a normal pace… 

 …but the rate of increase of the 27+ week cohort has been just over half in the 2008 recession compared to the 2001 recession.  The 
healing of the long term unemployed is therefore impaired. 

Monthly probability of reemployment for the <27 week cohort in the 
years surrounding the 2001 vs 2008 recession (12M average; %) 

Monthly probability of reemployment for the 27+ week cohort in the 
years surrounding the 2001 vs 2008 recession (12M average; %) 
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Date GS MAPS 5Y Swap Yield (%)

From To Period (month) From To Chg From To Chg

8/25/2010 2/4/2011 5.4 -2.4 2.0 4.4 1.61 2.48 0.87

6/21/2012 12/21/2012 6.1 -1.8 1.3 3.1 1.00 0.88 -0.12

5/1/2013 8/6/2013 3.2 -0.9 1.3 2.2 0.82 1.57 0.75

Average over the 3 periods above - - 4.9 - - 3.2 - - 0.50

Current period 2/25/2014 9/3/2014 6.3 -1.4 0.8 2.2 1.62 1.79 0.18

Predicted chg in 5y yld 0.34

…even as data has improved considerably without a commensurate rise in yields, 
and some economic data are stronger than at the start of prior tightening regimes 

Source: BlackRock; Bloomberg; Goldman Sachs; JPM DataQuery 



GS MAPS index since 2010 Projected change in 5Y swap yields in the most recent data-improvement episodes 
(Feb-Jul 2014) based on the past few episodes of improving economic data 

3M MA of various economic data; 
current vs. averaged immediately prior to the end of an easing cycle vs. averaged immediately post the start of a tightening cycle 

Note: we consider indicator  to be neutral if current economic 

data is between the average observed between the end of an 

easing cycle* and the start of a tightening cycle** 

 

Footnotes: 

* Average over the past 4 easing periods which ended Jun 2003, Nov 

1998, Jan 1996, and Sep 1992 respectively. 

** Average over the past 3 tightening periods which started in Jun 2004, 

Jun 1999, and Feb 1994 respectively. 

*** For GDP QoQ we use the average over the past two quarters. For all 

the other data we use 3M moving average. 
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Current 

3M Avg

3M Avg Immediately 

before Easing 

Stopped*

3M Avg Immediately 

after Tightening 

Started**

Current 

Indication

GDP QoQ*** 1.1 3.0 4.3 Weaker

NFP 245 101 270 Neutral

Unempl Rate 6.2 6.0 5.5 Weaker

Core CPI MoM 0.2 0.2 0.2 Weaker

Core CPI YoY 1.9 2.7 2.3 Weaker

Core PCE MoM 0.1 0.2 0.2 Weaker

Core PCE YoY 1.5 2.0 1.9 Weaker

Retail Sales ex Auto MoM 0.3 0.4 0.6 Weaker

Conference Board 90 94 104 Weaker

IP MoM 0.4 0.3 0.4 Stronger

ISM 57.1 49.0 56.3 Stronger

ISM Order 63.0 51.4 61.1 Stronger

ISM Non-Manuf 57.0 52.4 57.1 Neutral

Philly Fed 23.2 5.5 24.3 Neutral

Chicago PMI 59.8 52.2 60.7 Neutral

Durable ex Trans MoM 0.7 0.4 0.9 Neutral

New Home Sales 429 793 962 Weaker

Existing Home Sales 5 6 6 Weaker

Housing Starts 1007 1480 1684 Weaker

For use with Institutional and Professional Investors Only - Proprietary and Confidential 38 



The OIS market is trading significantly through the median Fed dot, as both 

the Fed and the private sector have consistently overestimated growth… 

Source: BlackRock; Federal Reserve Bank; JP Morgan; Bloomberg 

Difference between 2Y forward OIS  and constant maturity 2Y forward median dot 

Fed has consistently overestimated GDP growth… 

JPMorgan’s 3Q QoQ GDP forecast is 3.0% for US, 1.0% for Euro area, and 2.0% for Japan 

…as have private sector forecasters 

Global GDP growth forecast revision index  
(rolling 4 quarters: Q-1, Q, Q+1, Q+2) 
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…pretty much across the entire OIS curve 

Fed Funds Rates Implied by OIS Forward and Fed’s “Dots” Projection 

For illustrative purposes only. This is not intended to be a recommendation of any particular trading strategy or a prediction of future. 

Source: BlackRock; Federal Reserve Bank; JPM DataQuery; Bloomberg 
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The net supply of financial product has been declining over the past few years due 

partly to central bank purchases, and it is difficult to find high yielding product… 

Net Issuance of new securities minus central bank interventions  
(12-month rolling; trillion USD) 

Yield Duration 

US 2Y Tsy 0.52 2.0 

US 10Y Tsy 2.41 8.8 

German 2Y -0.03 2.0 

German 10Y 0.95 9.0 

UK 2Y 0.70 1.4 

UK 10Y 2.35 8.1 

JULI (investment grade credit) 3.71 7.2 

US High Yield 5.57 3.6 

EMBI (EM external bond) 5.39 7.2 

Current coupon 30Y MBS 3.12 7.0 

Source: BlackRock; Citi; JPM DataQuery 

Yields and duration of various products 

Note: index yield is shown for illustrative purposes only. It is not possible to 

invest directly in an index. Past performance is not indicative of future returns. 
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1M Chg in Yield vs. 

1M Chg in Positioning

1M Chg in Positioning 

vs. Initial Positioning

Expected Yld 

Impact2 

(bp/month)

Net Long (000's contracts) 1Y Statistics

Tuesday 1W Ago 1M Ago 3M Ago Uncentered Z Avg Uncentered SD Min Max

Overall1 -137 -126 -121 -59 -0.9 -143 157 -280 -7 10Y Tsy 2.39 -0.14 65% -0.19 25% -4

ED -195 -187 -218 -121 -1.4 -78 135 -306 139 2Y Swap 0.72 -0.05 63% -0.11 16% -1

TU -24 -4 -16 -3 -1.6 -5 15 -39 16 2Y Tsy 0.52 -0.28 59% -0.23 30% -1

FV -49 -58 -54 -58 -0.6 -75 80 -141 -19 5Y Tsy 1.66 -0.40 63% -0.16 18% -3

TY -34 -29 -43 -20 -0.6 -54 60 -121 -11 10Y Tsy 2.39 -0.39 68% -0.21 29% -3

US -5 -3 12 20 -0.4 0 14 -29 20 30Y Tsy 3.15 -0.32 15% -0.24 36% 0

WN 3 1 2 -1 0.4 -5 7 -12 3 30Y Tsy 3.15 -2.37 31% -0.21 31% 1

BetaUnderlying
Tuesday 

Yield
R 2̂ Beta R 2̂

…while positioning remains short at the front-end, even as shorts in 
the belly of the curve have been partially washed out 

Source: BlackRock; CFTC 

BlackRock CFTC position indicator report as of Tuesday, 26 Aug 2014 

CFTC presents long/short positioning data of Treasury futures, broken down into two separate categorizations. The first categorization includes dealer, asset managers, hedge funds, others and non-

reportables. The second categorization includes non-commercials (specs), commercials and non-reportables. We use a weighted average of the net longs in each sub-category  such that the weights 

maximize the correlation between monthly changes in net longs and monthly changes in swap or Tsy yields over the past 1Y. To avoid multicollinearity in the data we eliminate Others and Commercials from 

the optimization routine.  

  

Footnote:  

1. Overall indicator is sum of all six individual indicators in TY equivalent terms 

2. Expected yield impact is the projected impact on yield if positioning reverts to zero over the long term. It is calculated as net long indicator* orange beta * blue beta and is expressed in bp of yield reversion 

per month 
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3M Carry 3M Slide 3M Carry + Slide
1Y SD of 

1M chg in yield
Risk-adj Carry & Slide

1Y Tsy 0.00 0.06 0.06 0.02 2.9

0.09 0.11 0.20 0.07 3.3

0.10 0.12 0.22 0.13 2.0

5Y Tsy 0.10 0.06 0.16 0.17 1.1

2Y Tsy

3Y Tsy

The 2Y part of the Treasury curve offers good risk-adjusted carry, but is 

likely to be negatively impacted as we approach Fed tightening 

Source: BlackRock; JPM DataQuery 

Risk-adjusted carry for various yield and credit carry sources 

Risk-adjusted carry and slide for front-end hot-run Treasuries 



Note: 1M risk is defined as 
1Y standard deviation of 1M 
change in loss-adj carry 
and slide 

Duration 

of Index 

(yrs)

1Y 

Carry1 

(bp of 

ntl)

Annualized 

Slide2 

(bp of ntl)

1Y 

Carry+Slide 

(bp of ntl)

Average 

Rating

PD over 

1Y3 

(S&P)

Assumed 

LGD4 (%)

Expected 

Annual 

Loss 

(bp of ntl)

Loss-adj 1Y 

Carry+Slide5 

(bp ot ntl)

Annualized 

1M Risk6 (bp 

of ntl)

Annualized 

Risk-Adj 

Carry+Slide7

Germany 2s/5s - 28 95 123 0 123 228 0.54

UK 2s/5s - 108 47 155 0 155 362 0.43

US 2s/5s - 117 32 148 0 148 242 0.61

Japan 2s/5s - 8 12 20 0 20 61 0.32

2y Spain vs Germany - 30 13 43 BBB 0.21% 60% 13 30 192 0.16

2y Italy vs. Germany - 42 25 67 BBB+ 0.16% 60% 10 58 218 0.26

2y France vs. Germany - 5 -1 4 0 4 29 0.14

2y Belgium vs. Germany - 4 -2 2 0 2 45 0.05

MBS vs 5y Tsy 4.6 32 0 32 135 0.23

IG vs Tsy 7.2 132 A- 0.12% 60% 7 125 239 0.52

HY vs Tsy 3.6 434 B+ 3.0% 80% 241 194 364 0.53

EM vs Tsy 6.7 304 BBB- 0.41% 60% 24 280 584 0.48
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Although 10Y Treasuries appear to be trading at very rich levels from a low frequency 

perspective… 



10Y Treasury yield: actual vs. model value 

Residual of low-frequency 10Y Treasury yield model 

-0.43 
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*Footnote: we use the following 6 variables in our low-frequency model for 10Y yield: 1Yx1M OIS rate, 10Y CPI swap yield, 1Y ahead blue chip growth 
expectations, weighted European peripheral spreads to Germany, expected QE 6M forward ($bn/month in 10Y equivalents), and Fed forward guidance (months). 

Source: BlackRock; JPM Dataquery 

For illustrative purposes only. This is not intended to be a recommendation of any particular trading strategy or a prediction of future. 
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…they appear to be more fairly priced when one takes into account the significant 
downward pressure on US yields stemming from the low level of Bund yields 

Source: BlackRock; JPM DataQuery 



Residual from low frequency model regressed against 10Y German government bond yield 
(past 1Y; %) 

9/2/2014 

y = 0.98x - 1.44 
R² = 0.94 
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Instead of duration shorts in 10Y Treasuries, we recommend reds/blues steepeners 

which are well correlated with the 10Y sector and offer positive Carry + Slide 

Source: BlackRock; JPM DataQuery 



2 weeks 
ago 

9/3/2014 

y = 80.52x - 32.79 
R² = 0.77 
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10s/30s Treasury curve flatteners; bp

Current 75

1Y forward 55

1Y carry -20

1Y estimates given Fed tightening regime; bp

MTM P&L 30

"Measured" carry 10

We are positioned for continued flattening of the 10s/30s Treasury curve.  

Although this is a negative carry trade, the “measured carry” is actually positive 

Source: BlackRock; JPM DataQuery 



10s/30s Treasury curve regressed against 2Yx1M forward OIS and 10Y CPI swap rate  (past 1Y; bp) 

Footnote: 

* We arrive at measured carry as follows:  The current 2Yx1M and 3Yx1M OIS (Overnight Index Swap) rates are 1.44% and 2.21%.  Assuming that Fed expectations are unchanged, the 

2Yx1M rate 1Y from now will be 2.25%, or an increase of 80bp from current levels.  This will put around 0.36 * 80 = 30bp of flattening pressure on the 10s/30s Treasury curve.  This 

compares favorably to the 21bp/year of negative carry embedded in the swap curve and suggests that the measured carry in a 10s/30s flattener is 30bp – 20bp = 10bp over the next year. 

The current and forward Treasury curve is from JPMorgan’s Dataquery.  The MTM P&L in the table above is from the chart to the left. 

For illustrative purposes only. This is not intended to be a recommendation of any particular trading strategy or a prediction of future. 

As we approach Fed tightening, carry may not be an appropriate metric to measure the attractiveness of a trade.  Instead, we need to 
explicitly account for the impact of Fed tightening expectations on trade P&L, and propose a new metric called “measured carry” that 
takes this into account.  For example, here we are assuming that market expectations of Fed tightening are realized over the next year. 

1Y Ahead 

9/2/2014 
8/18/2014 

y= -39.3*Fwd OIS + 26.9*US CPI Swap + 63.4 
R² = 91% 
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Our index of wage leading indicators implies modest wage acceleration going 

forward, suggesting long TIPS breakevens is worth considering 

Source: BlackRock; Bloomberg; JPMorgan Dataquery 

Wage Leading Indicator (WLI) suggests modest wage acceleration going forward… 

…even as increasing cost of shelter is likely to eventually pressure breakevens higher 
10Y TIPS breakevens are trading fair to 5Y breakevens 

Residual from regressing 10Y TIPS breakeven against 5Y breakeven (past 3 years; bp) 

Footnote: to construct the Wage Leading Indicator, we look at five indices: Bloomberg US weekly Personal Finance Index, Conference Board Income index, NFIB 
compensation plans, NFIB compensation index, and University of Michigan expected household income change for next year. WLI is the PCA-weighted average of the Z-
score of these five indices. 

-20

-10

0

10

20

Sep-2011 Sep-2012 Sep-2013 Sep-2014

0%

1%

2%

3%

4%

5%

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

AHE Y/Y Wage Leading Indicator

For use with Institutional and Professional Investors Only - Proprietary and Confidential 48 



Europe:  Peripheral economies are regaining lost competitiveness 

and current account deficits have disappeared 

 Greek unit labour costs have fallen by 30% vs Germany 
since crisis 

 Ireland & Spain have closed half of the gap that widened 
over 2000s 

 In most cases (Spain, Ireland, Portugal) this is largely 
due to better exports, not just weaker imports from 
recession 

Eurozone Competitiveness Current Account Balances 

Unit Labour Costs, Index rebased to 100  
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Eurozone periphery bond yields are now close to their pre-crisis levels, and are likely 

to benefit even more from enhanced liquidity from ECB ABS/CB QE 

Eurozone Periphery Government Bond Spreads  

Spread over German 10 year bond yield, bps 

Eurozone Periphery Government Bond Yields  
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(1) Unemployment is too high—will growth be strong 
enough to reverse this? 

(2) Inflation is too low and falling—if this continues the 
ECB may need to undertake more aggressive measures 

But the crisis is far from over:  Four main structural challenges remain… 

European youth unemployment rate Disinflation will keep pressure on the ECB 
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Source: Thomson Reuters Datastream, Eurostat, BlackRock, as of 16 July 2014 
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(3) Financial fragmentation: corporate lending rates still 
scattered 

(4) ….and the core countries face their own problems 

…structural challenges (continued) 

 Unlike periphery, France has done little to address 
competitiveness challenges 

 And its economy remains overly skewed towards public 
sector 
 

Eurozone Corporate Lending Rates France and Periphery Export Performance  
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The €500bn ECB ABS purchase program expected over 3 years is going to be hard to 

implement due to the small size of the overall market* 

 

  

  

 There is not a large “free float” of ABS, and secondary trading is limited 

 Practical difficulties, including the fact that securitisation is not evenly used across the Eurozone countries 

 Danger of crowding out the existing private buyer base  
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* At the Sept 2014 ECB press conference, Draghi stated that details of the program will be announced at the Oct ECB 
meeting.  Both newly-issued and currently outstanding ABS (including RMBS) + covered bonds would be purchased.  The 
€500bn number was reported by Reuters and is not an official number. 

Size of the outstanding Euro zone market; €bn 

Eligible 

marketable 

assets 

(€ billion)

Use of 

collateral 

;€ billionͿ

Difference 

;€ billionͿ

Central government securities 6,579              329              6,250              

Regional government securities 434                  97                 337                 

Uncovered bank bonds 2,239              229              2,010              

Covered bank bonds 1,489              361              1,128              

Coporate bonds 1,413              98                 1,315              

ABS 684                  301              383                 

Other marketable assets 1,215              113              1,102              

Total 14,053            1,527           12,526           

Source: BlackRock; JPM; ECB 

Source: ECB website:  
http://www.ecb.europa.eu/paym/pdf/collateral/collateral_data.pdf?7c8c09d0b0b721491b532acc06d681ae 
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UK – strong economic indicators are calling for a rate hike.  Wage growth is the 

only box un-ticked and Carney has been flip-flopping on policy 

…but this is against the backdrop of strength in almost 
every other labour market indicator  

Unemployment rate dropping  Exceptionally strong PMI 

Wage growth has been less impressive… 

Wage Growth, CPI Inflation, BoE Policy Rate% 

ILO Headline Rate % 

Source: Thomson Reuters Datastream, Markit, ONS, BlackRock 
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Japan:  Abe’s three arrows  

#1 Monetary Expansion #2 Fiscal Consolidation #3 Structural reforms 

 BoJ is aggressively expanding its 
balance sheet 

 BoJ balance sheet is set to reach 
58% of GDP by the end of 2014 

 Japan’s  gross debt-to-GDP ratio 
stands at 243% - the highest in the 
G7. 

 Raising consumption tax from 5% to 
8% in April, and again to 10% in Oct 
2015, to broaden tax base 

 Spending cuts will be needed too 

Ultimately, the 3rd arrow will be key 
to raising Japan’s potential growth 
rate and  fiscal sustainability  
 
Key priorities for 2014 

 Trans-Pacific Partnership 
Ratification 

 National strategic areas(March)  

 Foreign workers (March) 

 Corporate tax reform (June) 

 Wage increase expected (March) 

 GPIF reform 

 Re-launch of nuclear power plats 
if safety can be confirmed 
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Wage growth is key to achieving the BoJ’s 2% inflation target 

 Wage growth is key to rekindling demand and inflation. 
Recent salary hikes by big companies such as Toyota 
(and labour shortages in construction) are 
encouraging. 

 The key question? Will small- and medium-sized 
enterprises (which provide 70% of jobs) follow? This 
could take time. 

Footnote: 
*The Consumer Tax in Japan was raised to 8% in Apr. 2014 from 5%, affecting CPI numbers released after April 2014  
**BoJ majority median forecasts: 2014 1.3%, 2015 1.9% , 2016 2.1% 
 

Real wage growth is still negative Weaker yen helps spurring inflation 

% YoY, CPI ex fresh food, adjusting for consumption tax hike* 

 BoJ’s confidence lies in their judgment that Japan’s output 
gap is zero - so any rise in demand should spur inflation. 

 A weaker yen could help - yet the broader economic impact 
is limited as exporters have shifted manufacturing overseas. 

% YoY JPY/USD 

Source: Bank of Japan, Japan Ministry of Health, Labor and Welfare and Statistics Bureau, BlackRock 
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Important Notes 

In the US this material is for institutional investors only. In the EU issued by BlackRock Investment Management (UK) Limited (authorized and regulated by the 
Financial Conduct Authority). Registered office: 12 Throgmorton Avenue, London, EC2N 2DL. Registered in England No. 2020394. Tel: 020 7743 3000.  For your 
protection, telephone calls are usually recorded. BlackRock is a trading name of BlackRock Investment Management (UK) Limited.   In Hong Kong, the information 
provided is issued by 貝萊德資產管理北亞有限公司 and is only for distribution to "professional investors" (as defined in the Securities and Futures Ordinances 
(Cap. 571 of the laws of Hong Kong)) and should not be relied upon by any other persons. In Singapore, this is issued by BlackRock (Singapore) Limited 
(company registration number: 200010143N) for institutional investors only. For distribution in Korea for Professional Investors only (or "professional clients", as 
such term may apply in local jurisdictions). For distribution in EMEA and Korea for Professional Investors only (or “professional clients”, as such term may apply in 
relevant jurisdictions). In Taiwan for distribution to Institutional Investors only and should not be relied upon by any other persons. Independently operated by 
BlackRock Investment Management (Taiwan) Limited.  Address: 28/F, No. 95, Tun Hwa South Road, Section 2, Taipei 106, Taiwan.  Tel: (02)23261600.  In 
Japan, not for use with individual investors. In Canada, this material is intended for permitted clients only. Issued in Australia by BlackRock Investment 
Management (Australia) Limited ABN 13 006165975 AFSL 230523. In New Zealand this information is provided for registered financial service providers only. To 
the extent the provision of this information represents the provision of a financial adviser service, it is provided for wholesale clients only. In Latin America, for 
Institutional and Professional Investors only. This material is solely for educational purposes and does not constitute investment advice, or an offer or a solicitation 
to sell or a solicitation of an offer to buy any shares of any funds (nor shall any such shares be offered or sold to any person) in any jurisdiction within Latin 
America in which such an offer, solicitation, purchase or sale would be unlawful under the securities laws of that jurisdiction. If any funds are mentioned or inferred 
to in this material, it is possible that some or all of the funds have not been registered with the securities regulator of Brazil, Chile, Colombia, Mexico, Peru or any 
other securities regulator in any Latin American country, and thus, might not be publicly offered within any such country. The securities regulators of such 
countries have not confirmed the accuracy of any information contained herein. No information discussed herein can be provided to the general public in Latin 
America. 

 

This document contains general information only and does not take into account an individual’s financial circumstances. An assessment should be made as to 
whether the information is appropriate in individual circumstances and consideration should be given to talking to a professional adviser before making an 
investment decision. 

 

The opinions expressed are as of Jul 22, 2014 and may change as subsequent conditions vary. The information and opinions contained in this material are 
derived from proprietary and non-proprietary sources deemed by BlackRock, Inc. and/or its subsidiaries (together, “BlackRock”) to be reliable, are not necessarily 
all inclusive and are not guaranteed as to accuracy. There is no guarantee that any forecasts made will come to pass. Any investments named within this material 
may not necessarily be held in any accounts managed by BlackRock. Reliance upon information in this material is at the sole discretion of the reader. Past 
performance is no guarantee of future results.  

 

©2014 BlackRock, Inc. All rights reserved. BLACKROCK is a registered trademarks of BlackRock, Inc. All other marks are the property of their respective owners. 
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Credit Research and Case Study 
DOUGLAS OARE, MANAGING DIRECTOR 
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1. Global team generating investment ideas based upon deep fundamental research 

 Dedicated investment grade, high yield, and distressed credit analysts enables focused expertise 

 Organized geographically and by industry to drive deep knowledge of industry factors locally 

 Partnering with sector specialists to generate investment ideas 

2. Leverage BlackRock’s global research relationships across asset classes 

 Achieve greater understanding of global industry and company dynamics through partnership with equity counterparts 

 

A global credit research platform 

Note: Number of research analysts as of 30 June 2014 and may include portfolio managers where there is material overlap 

Global Credit Research Platform 
Approximately 40 analysts with an average of over 10 years investment experience 

Americas Credit Research 
European Credit 

Research 
Asia Credit Research 

A persistent focus on investment idea generation drives results 

Sarah Thompson •  
Doug Oare • Rob Wartell 

Team Leaders 

 
22 Research Professionals 

Stefano Donati 
Team Leader 

 
 

10 Research Professionals 

Sumit Bhandari 
Team Leader 

 
 

6 Research Professionals 

Global Equity Platform 
Approximately 170 professionals 

US Europe Asia 

Large Cap • Mid Cap • Small Cap 

Growth • Value 

Credit Sector Specialists 
Partner with credit research to generate investment ideas and execute transactions 

Sector Focus • Regional Focus 
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Credit research process 

For Illustrative Purposes Only 

1. Rigorous investment research process is designed to develop conviction views 

 Assess relative value within and across sectors 

 Formalizes daily interactions among research, sector specialist, and portfolio managers 

 Creates basis for evaluation, monitoring, and risk oversight of investment opportunities 

 Process is formalized through the creation of recommendation and high conviction trade ideas lists 

Analytical Review 

Assess company & industry within 
Credit Analysis Framework 

Formulate 
conviction views 

Partner with sector specialist 
to evaluate & identify best 
investment opportunities 

Set conviction & 
expected outcome 

 Establish level of conviction 
and catalysts for strategy to 

be successful 

Ongoing evaluation 

Constant monitoring of 
positions and catalysts that 
change investment thesis 

Recommended Views – Executing best investment ideas 

Establish top fundamental 
viewpoints… 

…consider valuations to form 
tactical / strategic views… 

…and develop rationale 
for conviction and outcome 

ISSUER INFO SPREADS RECOMMENDATIONS RATIONALE EQUITIES I

e MDY S&P Sector

Fundamental 

View

Credit 

Direction

4/30/2014              

G Spread at Rec

Chg in 

Spread

Prior Month 

(3/31/14) Strategic View Rationale

1m Equity 

% Chg

6m Equity 

% Chg

A3 A-

Communications & 

Entertainment Very Strong Improving 69 -5 74 Overweight

Strongest fundamental story in the sector. Has recovered TWC related 

widening with announced all equity acquisition and should close in on DIS 

levels. Focus on 30yr exposure which has lagged relative to other single-A 

names, while 10yr appears more fully valued. 3.0% 8.0%

lt) A2 A

Communications & 

Entertainment Mixed Stable 59 -5 64 Underweight

Inexplicably strong capital structure with mixed fundamental story, 

consistently trades very rich for what it is, see no reason to own. -1.8% 14.1%

Baa1 BBB+

Communications & 

Entertainment Very Strong Stable 120 -2 122 Strong Over

Very strong fundamental story with temporarily elevated leverage. 

Meaningful spread upside over next 1-2 years as expect compression 

towards small discount to CMCSA levels ultimately. Big event risk behind 

it. -1.7% -8.5%

A3 A-

Communications & 

Entertainment Mixed Uncertain 101 -13 114 Underweight

Mixed fundamental story. Material negative event risk from AT&T potential 

over near term that should result in spread widening. 1.9% -17.4%

A3 A-

Communications & 

Entertainment Weak Deteriorating 112 -5 117 Strong Under

Weak operator in a good business with near term material event risk 

related to VOD that should result in spread widening. Increasing 

competitive pressures are a potential further downside catalyst. 1.0% -2.3%
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1. Credit research team develops fundamental credit view through a rigorous assessment of 
industries, competitive positioning, management quality, and financial position 

 Non-mechanical framework combines quantitative assessment of corporate capital structures with qualitative perspective 
on management and industry positioning 

 

Fundamental credit analysis framework 

Fundamental Analysis 

BlackRock  
Credit View 

Desired characteristics 

• Strong management team 

• Pricing power and ability to maintain/expand margins 

• Free cash flow to reduce debt 

• Covenants and prudent capital structure 

• Catalyst to reduce credit risk 

Characteristics to avoid 

• Volatility of revenues/cash flows 

• Seasonal, project-oriented or start-up ventures  

• Poorly defined downside risks 

• Litigation, environment & regulatory issues 

• Weak or shareholder-friendly management teams  

• Industries at a competitive disadvantage 

Key Investment Factors 

Analysis Considerations 

• Macro economic view 
• Market demand & growth potential 

Industry Assessment 

• Operating performance & event risk 
• Revenue/cashflow diversification 

Competitive Position 

• Experience and depth of resources 
• Operating track record 

Management Quality 

• Ability to pay obligations 
• Access to capital markets 
• Liquidity and refinancing needs 
• Event risk 
• Investor confidence 

Financial Position 

Significant market presence facilitates analysis 
•  One-on-one company meetings 

•  Relationships with industry consultants and outside legal counsel 

•  Favorably impact new issue pricing and covenants with underwriters 

•  Source transactions on favorable terms 

For illustrative purposes only 
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Case Study 

US Wireless Industry and Verizon Communications 

For Educational Purposes Only. The issuers referenced are examples of issuers BlackRock considers to be well known and that may fall into the stated sectors. BlackRock 
may or may not own any securities of the issuers referenced, and if such securities are owned, no representation is being made that such securities will continue to be held.  



Wireless industry – macro trends 

Overall healthy maturing market with competitive flare up boosting subscriber additions 

Installment plans clouding traditional metrics, boosting equipment revenues at expense of service 
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Wireless industry – macro trends 

Profitability remains very strong (though getting a boost from installment plan accounting) 

FCF strong despite a modest increase in capital intensity 
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Wireless industry – micro trends 

Industry wealth is not evenly shared – VZ/T are dominant with substantial scale advantages 

TMUS resurgence has largely been taking share from S, less so from VZ/T 

For Educational Purposes Only. The issuers referenced are examples of issuers BlackRock considers to be well known and that may fall into the stated sectors. BlackRock 
may or may not own any securities of the issuers referenced, and if such securities are owned, no representation is being made that such securities will continue to be held.  
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Wireless industry – micro trends 

VZ/T generate all of the industry unlevered free cash flow 

Sustainability of challengers remains uncertain given scale disadvantage 

For Educational Purposes Only. The issuers referenced are examples of issuers BlackRock considers to be well known and that may fall into the stated sectors. BlackRock 
may or may not own any securities of the issuers referenced, and if such securities are owned, no representation is being made that such securities will continue to be held.  
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Verizon Communications analysis 

VZ analysis looks at future operating projections, asset values, liquidity, capital structure, etc. 

For Educational Purposes Only. The issuers referenced are examples of issuers BlackRock considers to be well known and that may fall into the stated sectors. BlackRock 
may or may not own any securities of the issuers referenced, and if such securities are owned, no representation is being made that such securities will continue to be held.  
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Verizon Communications analysis 

VZ buy-in of VOD minority stake elevated leverage, becoming a de-leveraging story 

For Educational Purposes Only. The issuers referenced are examples of issuers BlackRock considers to be well known and that may fall into the stated sectors. BlackRock 
may or may not own any securities of the issuers referenced, and if such securities are owned, no representation is being made that such securities will continue to be held.  
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Equity and bond market analysis 

Equity market awareness is critical to understand 

For Educational Purposes Only. The issuers referenced are examples of issuers BlackRock considers to be well known and that may fall into the stated sectors. BlackRock 
may or may not own any securities of the issuers referenced, and if such securities are owned, no representation is being made that such securities will continue to be held.  
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Bond market application 
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This document contains general information only and does not take into account an individual’s financial circumstances. An assessment should be 
made as to whether the information is appropriate in individual circumstances and consideration should be given to talking to a professional adviser 
before making an investment decision. FOR EDUCATIONAL PURPOSES ONLY. NOT A RECOMMENDATION. 
  
Credit Quality 
The credit quality of a particular security or group of securities does not ensure the stability or safety of an overall portfolio. The Quality ratings of 
individual issues/issuers are provided to indicate the credit worthiness of such issues/issuer and generally range from AAA, Aaa, or AAA (highest) to D, 
C, or D (lowest) for S&P, Moody’s, and Fitch respectively. 
  
Hypothetical Example 
Hypothetical example for illustrative purposes only. No representation is being made that any account, product, or strategy will or is likely to achieve 
profits, losses, or results similar to those shown.  Hypothetical or simulated performance results have several inherent limitations.  Unlike an actual 
performance record, simulated results do not represent actual performance and are generally prepared with the benefit of hindsight.  There are 
frequently sharp differences between simulated performance results and the actual results subsequently achieved by any particular account, product, or 
strategy.  In addition, since trades have not actually been executed, simulated results cannot account for the impact of certain market risks such as lack 
of liquidity.  There are numerous other factors related to the markets in general or the implementation of any specific investment strategy, which cannot 
be fully accounted for in the preparation of simulated results and all of which can adversely affect actual results. 
  
Issuing Companies 
The companies referenced are examples of issuers that BlackRock considers to be well known and that may fall into the stated sectors. BlackRock may 
or may not own any securities of the issuing companies referenced and, if such securities are owned, no representation is being made that such 
securities will continue to be held. 
 
Manager Opinion 
The opinions expressed are as of March 2014 and may change as subsequent conditions vary. The information and opinions contained in this material 
are derived from proprietary and non-proprietary sources deemed by BlackRock, Inc. and/or its subsidiaries (together, “BlackRock”) to be reliable, are 
not necessarily all inclusive and are not guaranteed as to accuracy. There is no guarantee that any forecasts made will come to pass. Any investments 
named within this material may not necessarily be held in any accounts managed by BlackRock. Reliance upon information in this material is at the sole 
discretion of the reader. 

Important Notes 
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Outlook 
Statements concerning financial market trends are based on current market conditions, which will fluctuate. There is no guarantee that these investment 
strategies will work under all market conditions. Outlook and strategies are subject to change without notice. 

Risk  

Investing in the bond market is subject to certain risks including market, interest-rate, issuer, credit, and inflation risk; investments may be worth more or 
less than the original cost when redeemed. Investing in foreign denominated and/or domiciled securities may involve heightened risk due to currency 
fluctuations, and economic and political risks, which may be enhanced in emerging markets. Mortgage and asset-backed securities may be sensitive to 
changes in interest rates, subject to early repayment risk, and their value may fluctuate in response to the market’s perception of issuer 
creditworthiness; while generally supported by some form of government or private guarantee there is no assurance that private guarantors will meet 
their obligations. High-yield, lower-rated, securities involve greater risk than higher-rated securities; portfolios that invest in them may be subject to 
greater levels of credit and liquidity risk than portfolios that do not. Equities may decline in value due to both real and perceived general market, 
economic, and industry conditions. Derivatives may involve certain costs and risks such as liquidity, interest rate, market, credit, management and the 
risk that a position could not be closed when most advantageous. Investing in derivatives could lose more than the amount invested.  Diversification 
does not ensure against loss. 

Securities Referenced 

References to specific securities and their issuers are for illustrative purposes only and are not intended and should not be interpreted as 
recommendations to purchase or sell such securities. BlackRock may or may not own the securities referenced and, if such securities are owned, no 
representation is being made that such securities will continue to be held. 

Tax & Legal 

This material is not intended to provide, and should not be relied on for, accounting, legal or tax advice or investment recommendations. 

It is not possible to invest directly in an unmanaged index. 

 

© 2014 BlackRock, Inc. All rights reserved. BLACKROCK is a registered trademark of BlackRock, Inc. All other trademarks are the property of their 
respective owners. 
 
 
 

 
 
 
 

Important Notes 
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Fixed Income Trading – Solving the 
Liquidity Challenge  
SUPURNA VEDBRAT, MANAGING DIRECTOR 
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Defining Liquidity 

Definitions of Liquidity vary considerably  

 Liquidity as amount of turnover (Barra, Ibbotson, et. Al) 

 Liquidity means that trading volume (or order flow) doesn’t move prices very much (Amihud, Acharya, and Pedersen) 

 Liquidity measures the extent to which trade prices do not revert the following day (Pastor and Stambaugh) 

All of these approaches to analyzing and thinking about liquidity typically lead to similar conclusions 

 Broadly defined, liquidity is a function of investor confidence in the market and conviction to trade at the quoted price 

“Humor” sourced from Ron Kahn 
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Global Liquidity Environment 

Section I 



Liquidity Market Dynamic Currently Undergoing Rapid Evolution 

More Transactions, 
Lower Transaction 

Sizes 

 Robust primary issue volumes are currently masking the underlying challenges in secondary market 
liquidity 

 Overall growth in debt outstanding has significantly outpaced average trading volume 

Increased Volume 
amid Lower 

Turnover 

 Investors are executing more transactions and in lower transaction sizes  

 Reduces market’s ability to absorb large secondary trades; price impact of a large trade is increased 

Market Structure 
Evolution 

 New issuance volumes remain robust and have become an increasingly important source of liquidity 

− Newly printed bonds experience strong trading support initially, but activity declines thereafter  

 As rate environment normalizes, unclear whether new issue volumes will be sustained 

New Issues Filling 
the Gap 

 Warehousing risk is becoming more expensive, leading to a tipping point from the traditional market-maker 
principal model to an agency model of liquidity provision 

 E-trading volumes have grown rapidly, however, impact of depth of liquidity will be contingent on greater 
standardization over time 

Broker-Dealer 
Industry 

Consolidation 

 Number of broker-dealer institutions has declined significantly and the remaining institutions have reduced 
their activities  
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Structural Change Driven by Certain Catalysts 

Equity Markets have evolved meaningfully over time 

 Underwent a particularly rapid development with the advent of new technological and regulatory regime in the early 2000s 

 Change driven by combination of market events, participant evolution, regulatory change, and technology development 

Source: Credit Suisse Derivatives Strategy 

Key events in the evolution of the US Stock market 
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Broker-Dealer Industry Consolidation 

Predecessor Investment and Commercial Banks 

• Alex Brown • Piper Jaffray 

• Bear Stearns • Robertson Colman 

• Blythe Eastman • Robinson Humphrey 

• Bowles Hollowell Connor • Salomon Brothers 

• Cowen & Co. • Shearson Hayden Stone 

• Countrywide • Smith Barney 

• Dean Witter • UBS 

• Dillon Read • White Weld 

• DLJ • Bank of America 

• Drexel • BankBoston 

• First Boston • Bankers Trust 

• Goldman Sachs • Chase Manhattan 

• Hambrecht & Quist • Chemical 

• J.C. Bradford • Citicorp 

• Kidder Peabody • Deutsche Bank 

• Lazard Freres • First Union 

• Lehman Brothers • Fleet 

• LF Rothschild • JP Morgan 

• Loeb Rhodes • Manufacturers Hanover 

• Merrill Lynch • Nations Bank 

• Montgomery Securities • U.S. Bancorp 

• Morgan Stanley • Wachovia 

• Paine Webber • Washington Mutual 

U.S. Universal 

• JPM Chase  

• Citi  

• Bank of America 

• Wells Fargo (Wachovia) 

U.S. Inv. Banks 

• Goldman Sachs 

• Morgan Stanley 

European Universal 

• Deutsche Bank  

• Credit Suisse 

• Barclays 

• HSBC 

• UBS 
• RBS 

Other 

• Regionals 

• Mid-Size Inv. Banks 

• Boutiques 

Consolidation has demonstrably reduced total broker-dealer risk capital in the market 

 Significant post-crisis consolidation has significantly decreased the number of active broker-dealers since the 1980s 

 Additionally, the number of primary dealers has declined from 46 in ‘88 to 22 in ’14 

 Regulatory pressures causing those B-Ds that remain to limit scope of activity and exit risk-intensive business lines 

Indicates institutions that failed during the financial crisis 
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Post-Crisis Regulatory Regime Pressuring Fixed Income 
Liquidity 

…Pressuring Dealer Balance Sheet Capacity Post Crisis Regulatory Pressure Continuing… 

Topic Impact 

Basel III 
 Required risk capital increasing  through 

2019 

Capital Standards                        
 Tier 1 deductions increasing through 

2018 

Liquidity Ratio 
(SLC) 

 Banks will be required to hold high quality 
liquid assets to protect against cash 
outflows 

 Required ratio increasing through 2017 

Dodd Frank / 
Volcker Rule 

 Significant limits on principal trading 
activity and burdensome reporting 
requirements for market-making 

 Deadline just extended through 2017 

Significant reduction in return on capital from Fixed Income market-making 

Source: Federal Reserve 

Value of Fixed Income Dealer Inventory (US Billions) 
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Fixed Income Markets Undergoing a Structural, Not Cyclical, 
Change 

Spreads have declined since the crisis but remain elevated relative to pre-crisis levels 

 However, market shallowness with absence of B-D liquidity backstop could pressure spreads in a dislocation 

Electronic trading platforms have emerged to aggregate liquidity 

 Though majority of corporate bond trading still occurs via phone, institutional clients now have access to additional liquidity sources 

 Electronic venues provide a means for increased client-to-client matching of flow 

Nonetheless, corporate bond e-trading is still dealer-centric and in its nascent stages 

Corporate bond trading in the secondary market may be enhanced via standardized issuance 

 

 

Spreads Down Since Crisis but Higher than Pre-Crisis 

Source: Morgan Stanley 

E-Trading Volume as a % of Total HG Corp Bond Volume 

0%
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20%

2006 2007 2008 2009 2010 2011 2012 2013

Source: MarketAxess 

E-Trading share expanding even with 

overall market growth 
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More Transactions, Lower Transaction Sizes 

Equities1 Average Trade Size in Corporate Bonds is Declining 

In both Fixed Income and Equity markets, overall trend has been toward declining trade size and 
increasing number of transactions 

 Market participants face pressures to optimize over multiple trades and venues in order to execute large orders 

 Depth of liquidity at market quoted prices increasingly a question 

• What size trade can actually be executed at quoted prices? 

• Potentially significant price movement to execute a large trade 

Source: MarketAxess Research, TRACE 
1. Impact of computer on trading: order size shrunk (red line), quote changes 

increased (blue line), volumes increased. 

Source: Credit Suisse Trading Strategy 
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Lower Fixed Income Turnover Relative to Outstandings 

Corporate Debt ($9.8) 

Agency ($1.9) 

Mortgage Related ($8.7) 

Municipal ($3.7) 
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Notes:  
- Bubble size reflects total outstanding. Graph excludes Treasuries.  
- 2014 turnover is based on annualized July YTD average daily trading volume; total outstanding as of 1Q14. 
Source: SIFMA 

Pre-Crisis 
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Today 
(2014) 
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Outstanding ($T) Vol. as x of Out.

Pre-Crisis Now Pre-Crisis Now

Treasury 4.3 12.1 31.6x 10.5x

Mortgage Related 8.4 8.7 8.9x 5.1x

Corporate Debt 5.5 9.8 0.8x 0.5x

Municipal 3.2 3.7 1.9x 0.7x

Agency 2.6 1.9 7.1x 0.7x
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Primary Issuance Helps Fill the Gap 

Trading Volumes by Age of Issue 
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DAYS SINCE ISSUE 

Aggregate US Fixed Income Issuance vs. Fed Funds 

As secondary market liquidity is falling relative to outstandings, participants are increasingly 
turning to new issues as a source of liquidity 

 New issues offer significantly higher depth of trading volume than more seasoned issues 

 Record low interest rates have served to support elevated volume levels in recent years 

Despite low concessions, new issues remain an important source of alpha in the low rate 
environment 

 As the interest rate environment normalizes, unclear on availability of liquidity from new issues 
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BlackRock’s Responses 

Section II 



BlackRock has already taken a number of steps to improve its trading infrastructure in order to 
optimize our capabilities against the evolving liquidity backdrop: 
 

 

 

BlackRock has Already Taken a Number of Steps 

e-Trading 

Crossing Initiative 

Global Capital 
Markets 

Aladdin Trading 
Network 

Global Order 
Routing 

 Maximize access to liquidity via execution in regional centers of excellence 

 Pioneering “originate to manage” model 

 Private side activity  

 First-in-class Equity platform 

 Thought leadership in Fixed Income 

 Implementation of Equity and Fixed Income crossing capabilities 

 Utilization of mid-market levels 

 Strategic alliance with MKTX and other ECNs 

 Promote client-to-client trading as additional liquidity 

 Direct connectivity to aggregated Street inventory 

1 

2 

3 

4 

5 
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Established a Global Order Routing Architecture 

With global order routing, trades of a given security are routed to and executed in its local market  

Improved liquidity 

BlackRock identifies and 
accesses pockets of liquidity for 
which we would otherwise rely on 
local brokers 

Local expertise 

BlackRock leverages traders’ local 
expertise and benefits from trading 
in the appropriate time zone 

Stronger risk control 

Allows BlackRock to continue 
trading through disastrous events 

Hong Kong 

Princeton 

AMERICAS EMEA APAC 

24 hour global trading coverage 

Singapore 

New York 

London 

San Francisco 

Global Order 
Routing

1
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Seizing Opportunity in the New Issue Markets 

Global Capital Markets (GCM) combines BlackRock’s intellectual capital and client investable assets 
towards corporate finance solutions for issuers 

Scalable business model across two core functions: 

1. Capital Markets: Seeks to generate and execute alpha oriented investment opportunities arising from strategic corporate finance 

2. Syndicate: Manage internal new issuance process for underwriter-originated transactions with goal of optimizing investment 
allocations 

Global platform facilitating cross-currency and cross-asset opportunities 

Capital Markets 

Syndicate 

• Idea generating 

• Strategic partnering 

• Creating alpha 

• Concentrating buying power 

• Managing distribution risk 

• Enhancing allocations 

Key benefits to BlackRock clients: 

 Greater access to investment opportunities 

 Enhanced ability to generate alpha/investment performance 

 Maximize investment participation and allocations 
2 

1 

Global Capital 
Markets

2
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Security types by percentage of e-Trading 

Building Connectivity to Execution Channels 

Source: ICAP 

Fixed Income execution risk shifting from the sell-side to the buy-side 

 Agency-style trading volumes grow as principal dealers face balance sheet pressures 

“Equification of FICC”: Execution is rapidly moving towards electronic trading with multiple liquidity venues 

 Decline in transaction costs 

 Decoupling of execution and counterparty risk  with central clearing 

 Reduction of operational risk through the removal of manual touch and increase of Straight-Through-Processing (STP) 

 Encouragement of further standardization of products 
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improved pricing 
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Multiple protocols 

e-Trading
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Crossing Provides Additional Avenues for Increased Liquidity 
and Improved Pricing 

Leverage BlackRock’s size and depth to facilitate cross trades; a transaction where, for the benefit of both clients, a 
trader matches buy and sell orders in the same security from different portfolios managed by firm 

 Increased liquidity: Crossing can offer clients an additional venue of liquidity 

• 3,600+ potentially eligible fixed income accounts, comprising over $1 trillion in assets under management, provide a 
broad opportunity set for crossing. 

 Investment returns: Participating portfolios benefit from reduced transaction costs, thus enhancing portfolio returns 

 Reduced market footprint: Lessens market impact on pricing 

Portfolio A  
SELL 5mm XYZ 

10yr 

Portfolio B  
BUY 5mm XYZ 10yr 

Cross 
opportunity 

Sell 5mm XYZ 10yr 
Buy 5mm XYZ 10yr 

Bids   Offers 
100       101 
102       103 
104      105 

Mid-Market 
102.5 

Portfolio A  
Sells @ 102.5 

Portfolio B  
Buys @ 102.5 

Crossing Initiative

4
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A liquidity portal, leveraging connectivity to integrate the marketplace within Aladdin 

 

 

Aggregating Liquidity into Aladdin 

Trade Analysis 
Tools 

 

 

 

 

Pre and post trade 

analysis (e.g. 

Transaction Cost 

Analysis) to optimize 

quality of execution 

Connectivity to 

Liquidity 

 

 

 

 

Connectivity to leading 

liquidity venues, 

including those offering 

open trading protocols 

Aggregated 
Inventory / Pricing 

 

 

 

 

Aggregation of 

inventory and pricing to 

facilitate sourcing of 

liquidity and trade 

decision support 

Integrated Trade 
Workflow 

 

 

 

 

Workflow efficiency, 

portfolio compliance, 

and Increased 

automation and 

integration between 

Aladdin and the 

marketplace 

Order Management 

Execution Management 

Enhancing portfolio management workflow upstream through improved information flow 

Aladdin Trading 
Network

5

For use with Institutional and Professional Investors Only - Proprietary and Confidential 94 




