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Commercial real estate investing, in its most basic form, is the search for markets 
and properties that offer the best combination of current yield and growth.  The 
challenge is that only one of these components is truly known – the current yield – 
and growth is, at best, an educated guess.  Better access to information has 
provided investors the opportunity to improve the quality of their growth forecasts, 
but many financial models still suffer from a garbage in, garbage out problem.  
While growth is often used as a “plug” to make a deal pencil, even those investors 
attempting to develop realistic assumptions face a seemingly infinite amount of 
market data on supply and demand onto which to base their forecasts.  To help 
investors with this daunting challenge, Green Street has developed Atlas, a platform 
that funnels the flood of data into an analytical framework that can help 
systematically evaluate growth prospects across sectors and geographies.  
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The Evolution of Commercial Real Estate Analytics: Commercial real estate has 

long been a data driven business.  Before the explosion of smartphones, cloud 

computing, and machine learning, however, access to data – especially high-quality 

data – was extremely hard to come by.  When Green Street was first founded in the 

mid ‘80s, those with the best rolodex and Lotus 123 skills commanded the 

informational advantage.  The world has changed a lot since then.  Industry 

contacts and on-the-ground knowledge are still extremely important, but real estate 

investors now have access to a steady stream of localized data on the economy, 

demographics, property-market fundamentals, and transaction activity.  What was 

once like sipping a cup of tea, is now like drinking from a fire hose.  The problem 

today is no longer access to data, it’s gathering the vast amount of data that exists, 

cleansing it, standardizing it, filtering out all the noise, and ultimately, translating it 

all into usable intelligence.  It was with this ultimate goal that Green Street 

developed its Real Estate Analytics research offering for property investors, and 

what has led to our newest product: Atlas – an interactive mapping and analytics 

platform.   

 

Green Street’s IRR-based sector allocation framework has always relied on 

thoughtful inputs.  While no model is fool-proof, our framework has proven 

valuable in identifying mispricing among property sectors.  As an example, those 

investors that jumped on our “overweight” calls on self-storage and manufactured 

home parks over the past decade have been handsomely rewarded.  Given the 

successes at “sector picking,” we have long aspired to extend our valuation 

framework down to the market level to help our clients make bets geographically.  

Until the development of Atlas, we never felt comfortable enough with the inputs – 

specifically long-term NOI growth forecasts – to make statements such as “New 

York office is mispriced relative to West LA office.”  We do now.   

 

While it may seem presumptuous to second-guess a market as active and liquid as 

the private real estate market, the maturation of our Real Estate Analytics product 

line and data infrastructure now make it possible to systematically assess growth 

prospects and private market real estate valuations across MSAs.   To be clear, this 

is not just about assessing where valuations currently are, it is about assessing 

where they should be.  We began employing these market-level insights behind the 

scenes last summer in our REIT Implied IRRs (as a supplement to our NAV-based 

valuation model), and are now rolling out those insights and data in our Atlas 

interface. 
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*All REIT assets are assigned a zip code grade and long-term (LT) growth rate. Values are rolled up, and weighted by asset value. 

 

The objective of any commercial real estate investor in the selection of property 

markets is to find the best risk-adjusted returns.  IRR-based valuation models have 

always been among the most analytically sound techniques, but they are only as 

good as their inputs.  Historically, the quality of the inputs available in the real 

estate marketplace has been suspect, and underwriting has placed an outsized 

emphasis on historical performance and “rules of thumb.”  As any avid reader of 

Green Street research knows, we believe the world is ripe with disruptors that will 

make the future very different from the past in certain corners of the real estate 

world.  By way of example, the “high-barrier” or “supply-constrained” monikers 

that have long preceded any reference to New York residential, hotel, and office 

markets have become wholly inappropriate, and anyone expecting this market to 

deliver NOI growth as impressive as was the case in prior cycles is going to be 

disappointed.  Additionally, many of the industry’s “rules of thumb” around items 

such as capital expenditures are…well…just wrong.  This creates mispricing among 

sectors and markets.  With compelling evidence that inefficiencies are on display in 

private-market valuations, those investors armed with the best data and analytical 

framework can reap outsized returns.  

 

The Atlas platform takes several decades of Green Street’s proprietary data and 

insights on public and private real estate markets, and integrates it with 

macroeconomic and demographic data, as well as information on operating 

fundamentals licensed from numerous, best-in-class third-party data providers.  

While Atlas is our most sophisticated product offering to date from a technology  

standpoint, and a quantum leap forward in our analytical platform, the forecasts 

Getting Granular: Company -level IRRs, which reflect the long-term return prospects associated 

with each REIT's portfolio, help to spot instances where private-market pricing and, therefore, 

NAV may  be amiss.  Each REIT's long-term growth is built-up using market-level NOI growth 

forecasts, adjusted for zip code-level grading provided by  Atlas, and in select cases receive a 

subjective adjustment from the analy st where warranted.   A similar approach could easily  be 

employ ed by  private market participants when underwriting property  portfolios.

Grade A++ A+ A A- B+ B B- C+ C C-

LT Growth 3.1% 2.7% 2.2% 1.8% 1.3% 0.9% 0.5% 0.3% 0.0% -0.3%

EQR 41% 26% 18% 11% 2% 2% A+

ESS 25% 22% 25% 21% 5% 2% A

AVB 30% 21% 22% 20% 6% 1% 1% A

AIV 24% 17% 11% 27% 15% 4% 2% A

UDR 26% 16% 19% 15% 11% 7% 4% 1% 1% A

CPT 8% 11% 17% 24% 21% 11% 6% 1% 1% A-

MAA 5% 11% 10% 18% 24% 16% 10% 6% 1% B+

Avg. 

Grade

1.5%

2.5%

2.4%

2.1%

2.1%

1.7%

2.6%

% of Asset Value by Zip Code Grade

Long Term NOI Growth by Grade

Est. LT 
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Growth*
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**Change in value based on the cap rate change required to set expected return equal to the Top 50 Market average. 

 

and conclusions still contain a healthy dose of analyst subjectivity.  Atlas, like all 

Green Street’s products, is equal parts art and science, as intuition and experience 

often trump even the most advanced financial models.  Green Street will be 

developing new modules and functionality for the Atlas interface in the coming 

years, but the launch of Atlas Version 1.0 should prove to be a powerful tool for 

investors in comparing investments across geographies and property sectors.  

Happy hunting.  Explore Atlas  

 

Andrew McCulloch 

Joi Mar 

Austin Maleki 

Calculating IRRs to Spot Relative Mispricing:  The Atlas grading sy stem, which grades roughly  

6,000 zip codes on the metrics believed to be the dominant drivers of rent growth, allows a 

sy stematic way  to assess relative growth across markets.  These growth forecasts can be paired 

with Green Street's economic cap rates (i.e., after cap-ex) to gauge expected returns.  At today 's 

pricing for example, New Y ork office looks 20% overpriced relative to major West Coast markets.
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Atlas is an interactive mapping and analytics solution for commercial real estate professionals. 
The platform seamlessly integrates Green Street’s proprietary data on fundamentals and valuation 
with a myriad of macroeconomic, demographic, and property-specific intelligence to help investors 
easily compare investments across geographies and property sectors. 
 

Contact 949-640-8780 or inquiry@greenst.com for more information
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PHQW�GHFLVLRQV�IRU�(DVWGLO�6HFXUHG� 
 
$�QXPEHU�RI�FRPSDQLHV�FRYHUHG�E\�*UHHQ�6WUHHW�UHVHDUFK�UHSRUWV�SD\�DQ�DQQXDO�IHH�WR�UHFHLYH�*UHHQ�6WUHHW¶V�UHVHDUFK�UHSRUWV���*UHHQ�6WUHHW�PD\�SHULRGLFDOO\�VROLFLW�WKLV�EXVLQHVV�IURP�WKH�
VXEMHFW�FRPSDQLHV��,Q�WKH�DJJUHJDWH��DQQXDO�IHHV�IRU�*6$��86��DQG�*6$��8.��UHVHDUFK�UHSRUWV�UHFHLYHG�IURP�VXEMHFW�FRPSDQLHV�UHSUHVHQW�DSSUR[LPDWHO\����RI�HDFK�RI�*6$��86�¶V�DQG�
*6$��8.�
V�UHVSHFWLYH�WRWDO�UHYHQXHV� 
  
*UHHQ�6WUHHW�SXEOLVKHV�UHVHDUFK�UHSRUWV�FRYHULQJ�LVVXHUV�WKDW�PD\�RIIHU�DQG�VHOO�VHFXULWLHV�LQ�DQ�LQLWLDO�RU�VHFRQGDU\�RIIHULQJ���%URNHU-GHDOHUV�LQYROYHG�ZLWK�VHOOLQJ�WKH�LVVXHU¶V�VHFXULWLHV�RU�
WKHLU�DIILOLDWHV�PD\�SD\�FRPSHQVDWLRQ�WR�*6$�XSRQ�WKHLU�RZQ�LQLWLDWLYH��RU�DW� WKH�UHTXHVW�RI�*UHHQ�6WUHHW
V�FOLHQWV� LQ�WKH�IRUP�RI�³VRIW�GROODUV�´� IRU�UHFHLYLQJ�UHVHDUFK� UHSRUWV�SXEOLVKHG�E\�
*UHHQ�6WUHHW� 
  
7KH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�UHSRUW�LV�EDVHG�RQ�GDWD�REWDLQHG�IURP�VRXUFHV�ZH�GHHP�WR�EH�UHOLDEOH��LW�LV�QRW�JXDUDQWHHG�DV�WR�DFFXUDF\�DQG�GRHV�QRW�SXUSRUW�WR�EH�FRPSOHWH���7KLV�UHSRUW�
LV�SURGXFHG�VROHO\�IRU�LQIRUPDWLRQDO�SXUSRVHV�DQG�LV�QRW�LQWHQGHG�WR�EH�XVHG�DV�WKH�SULPDU\�EDVLV�RI�LQYHVWPHQW�GHFLVLRQV���%HFDXVH�RI�LQGLYLGXDO�FOLHQW�UHTXLUHPHQWV��LW�LV�QRW��DQG�LW�VKRXOG�
QRW�EH�FRQVWUXHG�DV��DGYLFH�GHVLJQHG�WR�PHHW�WKH�SDUWLFXODU�LQYHVWPHQW�QHHGV�RI�DQ\�LQYHVWRU���7KLV�UHSRUW�LV�QRW�DQ�RIIHU�RU�WKH�VROLFLWDWLRQ�RI�DQ�RIIHU�WR�VHOO�RU�EX\�DQ\�VHFXULW\� 
  
)RU�*UHHQ�6WUHHW¶V�DGYLVRU\�FXVWRPHUV��WKLV�UHVHDUFK�UHSRUW�LV�IRU�LQIRUPDWLRQDO�SXUSRVHV�RQO\�DQG�WKH�ILUP�LV�QRW�UHVSRQVLEOH�IRU�LPSOHPHQWDWLRQ��1RU�FDQ�WKH�ILUP�EH�OLDEOH�IRU�VXLWDELOLW\�
REOLJDWLRQV� 
 
*6$��86��JHQHUDOO\�SURKLELWV�UHVHDUFK�DQDO\VWV�IURP�VHQGLQJ�GUDIW�UHVHDUFK�UHSRUWV�WR�VXEMHFW�FRPSDQLHV���+RZHYHU��LW�VKRXOG�EH�SUHVXPHG�WKDW�WKH�DQDO\VW�V��ZKR�DXWKRUHG�WKLV�UHSRUW�KDV��
KDYH��KDG�GLVFXVVLRQV�ZLWK�WKH�VXEMHFW�FRPSDQ\�WR�HQVXUH�IDFWXDO�DFFXUDF\�SULRU� WR�SXEOLFDWLRQ��DQG�KDV��KDYH��KDG�DVVLVWDQFH�IURP�WKH�FRPSDQ\�LQ�FRQGXFWLQJ�GXH�GLOLJHQFH�� LQFOXGLQJ�
YLVLWV�WR�FRPSDQ\�VLWHV�DQG�PHHWLQJV�ZLWK�FRPSDQ\�PDQDJHPHQW�DQG�RWKHU�UHSUHVHQWDWLYHV� 

7KLV�UHSRUW�LV�D�SURSHUW\-VHFWRU�UHYLHZ�DQG�GRHV�QRW�FRQWDLQ�WKH�DPRXQW�RI�LQ-GHSWK�FRPSDQ\-VSHFLILF�DQDO\VLV�VXIILFLHQW�WR�PDNH�LQIRUPHG�LQYHVWPHQW�GHFLVLRQV�DERXW�RQH�VSHFLILF�LVVXHU�
GLVFORVHG�LQ�WKLV�UHSRUW���)RU�D�PRUH�WKRURXJK�DQDO\VLV��SOHDVH�UHYLHZ�WKLV�UHSRUW�LQ�FRQMXQFWLRQ�ZLWK�*6$¶V�FRPSDQ\-VSHFLILF�UHVHDUFK�ZKLFK�LV�DYDLODEOH�DW�ZZZ�JUHHQVWUHHWDGYLVRUV�FRP� 
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$W�DQ\�JLYHQ�WLPH��*UHHQ�6WUHHW�SXEOLVKHV�URXJKO\�WKH�VDPH�QXPEHU�RI�³%8<´�
UHFRPPHQGDWLRQV�WKDW�LW�GRHV�³6(//´�UHFRPPHQGDWLRQV� 

*UHHQ�6WUHHW¶V�'LVFORVXUH�,QIRUPDWLRQ 

*UHHQ�6WUHHW¶V�³%8<V´�KDYH�KLVWRULFDOO\�DFKLHYHG�IDU�KLJKHU�WRWDO�UHWXUQV�
WKDQ�LWV�´+2/'V´��ZKLFK��LQ�WXUQ��KDYH�RXWSHUIRUPHG�LWV�³6(//V´� 

7KH�UHVXOWV�VKRZQ�DERYH�DUH�K\SRWKHWLFDO��WKH\�GR�QRW�UHSUHVHQW�WKH�DFWXDO�WUDGLQJ�RI�VHFXULWLHV��$FWXDO�SHUIRUPDQFH�ZLOO�YDU\�IURP�WKH�K\SRWKHWLFDO�SHUIRU�
PDQFH�VKRZQ�DERYH�GXH�WR��EXW�QRW�OLPLWHG�WR����DGYLVRU\�IHHV�DQG�RWKHU�H[SHQVHV�WKDW�RQH�ZRXOG�SD\�����WUDQVDFWLRQ�FRVWV�����WKH�LQDELOLW\�WR�H[HFXWH�WUDGHV�
DW�WKH�ODVW�SXEOLVKHG�SULFH��WKH�K\SRWKHWLFDO�UHWXUQV�DVVXPH�H[HFXWLRQ�DW�WKH�ODVW�FORVLQJ�SULFH������WKH�LQDELOLW\�WR�PDLQWDLQ�DQ�HTXDOO\-ZHLJKWHG�SRUWIROLR�LQ�VL]H�
�WKH�UHWXUQV�DERYH�DVVXPH�DQ�HTXDO�ZHLJKWLQJ���DQG����PDUNHW�DQG�HFRQRPLF�IDFWRUV�ZLOO�DOPRVW�FHUWDLQO\�FDXVH�RQH�WR�LQYHVW�GLIIHUHQWO\�WKDQ�SURMHFWHG�E\�WKH�
PRGHO�WKDW�VLPXODWHG�WKH�DERYH�UHWXUQV��$OO�UHWXUQV�LQFOXGH�WKH�UHLQYHVWPHQW�RI�GLYLGHQGV��3DVW�SHUIRUPDQFH��SDUWLFXODUO\�K\SRWKHWLFDO�SHUIRUPDQFH��FDQQRW�EH�
XVHG�WR�SUHGLFW�IXWXUH�SHUIRUPDQFH� 

��� 5HVXOWV�DUH�IRU�UHFRPPHQGDWLRQV�PDGH�E\�*UHHQ�6WUHHW¶V�1RUWK�$PHULFDQ�5HVHDUFK�7HDP�RQO\��LQFOXGHV�VHFXULWLHV�LQ�WKH�86��&DQDGD��DQG�$XVWUDOLD���6LQFH�
-XO\����������SHUIRUPDQFH�LV�FDOFXODWHG�ZKHQHYHU�D�UHFRPPHQGDWLRQ�LV�FKDQJHG�XVLQJ�WKH�VKDUH�SULFH�DW�WKH�PRVW�UHFHQW�PDUNHW�FORVH� �3UHYLRXVO\��SHUIRU�
PDQFH�ZDV�EDVHG�RQ�UHFRPPHQGDWLRQV�SURYLGHG�LQ�*UHHQ�6WUHHW
V��5HDO�(VWDWH�6HFXULWLHV�0RQWKO\���5(60��DQG�DVVXPHG�QR�FKDQJH�LQ�UHFRPPHQGDWLRQ�
EHWZHHQ�5(60�SXEOLFDWLRQV� �5HVXOWV�IURP�-DQXDU\����������WKURXJK�-DQXDU\���������ZHUH�LQGHSHQGHQWO\�YHULILHG�E\�DQ�LQWHUQDWLRQDO��%LJ����DFFRXQWLQJ�ILUP��
7KH�DFFRXQWLQJ�ILUP�GLG�QRW�YHULI\�WKH�VWDWHG�UHVXOWV�VXEVHTXHQW�WR�-DQXDU\����������$V�RI�-DQXDU\����������WKH�DQQXDOL]HG�WRWDO�UHWXUQ�RI�*UHHQ�6WUHHW¶V�
UHFRPPHQGDWLRQV�VLQFH�-DQXDU\����������ZDV��%X\���������+ROG���������6HOO��������8QLYHUVH�������� 

��� %HJLQQLQJ�-XO\����������DOO�FRPSDQLHV�LQ�*UHHQ�6WUHHW¶V�1RUWK�$PHULFDQ�FRYHUDJH�XQLYHUVH�DUH�LQFOXGHG�LQ�WKH�SHUIRUPDQFH�FDOFXODWLRQ��3UHYLRXVO\��LQFOXVLRQ�
LQ�WKH�FDOFXODWLRQ�RI�WRWDO�UHWXUQ�KDG�EHHQ�EDVHG�RQ�ZKHWKHU�WKH�FRPSDQLHV�ZHUH�OLVWHG�LQ�WKH�SULPDU\�H[KLELW�RI�*UHHQ�6WUHHW¶V��5HDO�(VWDWH�6HFXULWLHV�0RQWK�
O\´�DQG�KDG�D�UDWLQJ�RWKHU�WKDQ�³1RW�5DWHG´� 

��� )URP������XQWLO�-XO\����������WKH�UHWXUQV�IRU�HDFK�\HDU�FRYHU�WKH�SHULRG�IROORZLQJ�WKH�ILUVW�5(60�LVVXHG�LQ�WKH�UHVSHFWLYH�\HDU�WKURXJK�WKH�ILUVW�5(60�LVVXHG�
LQ�WKH�IROORZLQJ�\HDU�DQG�DUH�QRW�EDVHG�RQ�D�FDOHQGDU�\HDU��6XEVHTXHQW�WR�-XO\����������UHWXUQV�DUH�EDVHG�RQ�FDOHQGDU�PRQWKV� 

 
3HU�1$6'�UXOH�������³%X\´� �0RVW�DWWUDFWLYHO\�YDOXHG�VWRFNV� �:H�UHFRPPHQG�RYHUZHLJKW�SRVLWLRQ��³+ROG´� �)DLUO\�YDOXHG�VWRFNV�� :H�UHFRPPHQG�PDUNHW-
ZHLJKWLQJ��³6HOO´� �/HDVW�DWWUDFWLYHO\�YDOXHG�VWRFNV� �:H�UHFRPPHQG�XQGHUZHLJKW�SRVLWLRQ� 
 
 
*UHHQ�6WUHHW�ZLOO�IXUQLVK�XSRQ�UHTXHVW�DYDLODEOH�LQYHVWPHQW�LQIRUPDWLRQ�UHJDUGLQJ�WKH�UHFRPPHQGDWLRQ 
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Recommendation Distribution (as of 3/1/2018)

GSA (US) GSA (UK)

Total Return of Green Street's Recommendations1,2 Total Return of Green Street's Monthly Recommendations by Year

Year3 Buy Hold Sell Universe

2018 YTD -10.8% -11.0% -11.6% -11.1%

2017 6.4% 0.2% 2.1% 2.6%

2016 14.9% 14.7% 13.1% 14.4%

2015 8.3% 0.9% -1.7% 2.4%

2014 41.6% 31.5% 27.3% 33.3%

2013 4.1% 0.6% 1.7% 2.2%

2012 24.5% 24.7% 18.9% 23.0%

2011 18.9% 7.6% -4.7% 7.6%

2010 43.3% 32.8% 26.6% 33.8%

2009 59.0% 47.7% 6.0% 37.9%

2008 -28.1% -30.9% -52.6% -37.3%

2007 -6.9% -22.4% -27.8% -19.7%

2006 45.8% 29.6% 19.5% 31.6%

2005 26.3% 18.5% -1.8% 15.9%

2004 42.8% 28.7% 16.4% 29.4%

2003 43.3% 37.4% 21.8% 34.8%

2002 17.3% 2.8% 2.6% 5.4%

2001 34.9% 19.1% 13.0% 21.1%

2000 53.4% 28.9% 5.9% 29.6%

1999 12.3% -9.0% -20.5% -6.9%

1998 -1.6% -15.1% -15.5% -12.1%

1997 36.7% 14.8% 7.2% 18.3%

1996 47.6% 30.7% 18.9% 32.1%

1995 22.9% 13.9% 0.5% 13.5%

1994 20.8% -0.8% -8.7% 3.1%

1993 27.3% 4.7% 8.1% 12.1%

Cumulative Total Return 15060.8% 1032.0% 17.4% 1223.7%

Annualized 22.2% 10.2% 0.6% 10.8%
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1RUWK�$PHULFDQ�7HDP 

*UHHQ�6WUHHW�7UDGLQJ
 

0LFKDHO�9UDQLFK��0DQDJLQJ�'LUHFWRU PYUDQLFK#JUHHQVWUHHWWUDGLQJ�FRP  

$FFRXQW�0DQDJHPHQW��� 

'DPRQ�6FRWW��0DQDJLQJ�'LUHFWRU 
6HWK�/DXJKOLQ��6HQLRU�9LFH�3UHVLGHQW 

GVFRWW#JUHHQVW�FRP 
VODXJKOLQ#JUHHQVWUHHWWUDGLQJ�FRP 

  

0DUNHWLQJ�	�0HGLD�5HODWLRQV 

5RVHPDU\�3XJK��9LFH�3UHVLGHQW 
.DWLH�&OHPRQV��0HGLD�5HODWLRQV 

USXJK#JUHHQVW�FRP 
NFOHPRQV#JUHHQVW�FRP 

  

$GYLVRU\� 

-LP�6XOOLYDQ��3UHVLGHQW 
'LUN�$XODEDXJK��0DQDJLQJ�'LUHFWRU 
3KLOOLS�2ZHQV��&)$��0DQDJLQJ�'LUHFWRU 
'DYLG�'H�/D�5RVD��6HQLRU�9LFH�3UHVLGHQW�� 
-XVWLQ�%URZQ��6HQLRU�9LFH�3UHVLGHQW 

MVXOOLYDQ#JUHHQVW�FRP 
GDXODEDXJK#JUHHQVW�FRP 
SRZHQV#JUHHQVW�FRP 
GGHODURVD#JUHHQVW�FRP 
MEURZQ#JUHHQVW�FRP 

  
 

5HVHDUFK 

6WUDWHJLF�5HVHDUFK 0LNH�.LUE\��'LUHFWRU�RI�5HVHDUFK 
'DYH�%UDJJ��0DQDJLQJ�'LUHFWRU 
3HWHU�5RWKHPXQG��&)$��6HQLRU�$QDO\VW 

=DQH�&DUPHDQ��$VVRFLDWH 

PNLUE\#JUHHQVW�FRP 
GEUDJJ#JUHHQVW�FRP 
SURWKHPXQG#JUHHQVW�FRP 
]FDUPHDQ#JUHHQVW�FRP 

+HDOWK�&DUH�1HW�/HDVH 0LFKDHO�.QRWW��&)$��0DQDJLQJ�'LUHFWRU 
$QGUHZ�6XK��6HQLRU�$VVRFLDWH 

PNQRWW#JUHHQVW�FRP 
DVXK#JUHHQVW�FRP 

,QGXVWULDO�7RZHUV (ULF�)UDQNHO��&)$��6HQLRU�$QDO\VW HIUDQNHO#JUHHQVW�FRP 

/RGJLQJ�'DWD�&HQWHUV /XNDV�+DUWZLFK��&)$��6HQLRU�$QDO\VW 
'DYLG�*XDULQR��6HQLRU�$VVRFLDWH 

OKDUWZLFK#JUHHQVW�FRP 
GJXDULQR#JUHHQVW�FRP 

0DQXI��+RPHV�6HOI-6WRUDJH�6WXGHQW�+RXVLQJ 5\DQ�%XUNH��6HQLRU�$QDO\VW 
5\DQ�/XPE��6HQLRU�$VVRFLDWH 

UEXUNH#JUHHQVW�FRP 
UOXPE#JUHHQVW�FRP 

2IILFH -HG�5HDJDQ��6HQLRU�$QDO\VW 
&KULV�%HORVLF��6HQLRU�$VVRFLDWH 
'DQLHO�,VPDLO��&)$��6HQLRU�$VVRFLDWH 

MUHDJDQ#JUHHQVW�FRP 
FEHORVLF#JUHHQVW�FRP 
GLVPDLO#JUHHQVW�FRP 

5HVLGHQWLDO &RQRU�:DJQHU��&)$��$QDO\VW 
-RKQ�3DZORZVNL��&)$��$QDO\VW 

FZDJQHU#JUHHQVW�FRP 
MSDZORZVNL#JUHHQVW�FRP 

5HWDLO 'DQLHO�%XVFK��0DQDJLQJ�'LUHFWRU 
9LQFH�7LERQH��&)$��$QDO\VW 
6SHQVHU�$OODZD\��6HQLRU�$VVRFLDWH 

GEXVFK#JUHHQVW�FRP 
YWLERQH#JUHHQVW�FRP 
VDOODZD\#JUHHQVW�FRP 

4XDQWLWDWLYH�$QDO\WLFV 0DWW�/DUULYD��&)$��6HQLRU�$QDO\VW 
*DUUHWW�:LHJHOH��$QDO\VW 
6WHSKHQ�3D]]DQR��6HQLRU�$VVRFLDWH 
0LFKDHO�(\QRQ��$VVRFLDWH 

PODUULYD#JUHHQVW�FRP 
JZLHJHOH#JUHHQVW�FRP 
VSD]]DQR#JUHHQVW�FRP 
PH\QRQ#JUHHQVW�FRP 

5HDO�(VWDWH�$QDO\WLFV $QGUHZ�0F&XOORFK��&)$��0DQDJLQJ�'LUHFWRU 
-RL�0DU��&)$��6HQLRU�$QDO\VW 
5RE�)LOOH\��6HQLRU�$VVRFLDWH 
0DWW�'ROLQV��$VVRFLDWH 
-DFN�%DVDODUL��$VVRFLDWH 
+XQWHU�+LWH��$VVRFLDWH 
$XVWLQ�0DOHNL��$VVRFLDWH 
:HVWRQ�0XL��$VVRFLDWH 
1LFN�)URPP��$VVRFLDWH 

DPFFXOORFK#JUHHQVW�FRP 
MPDU#JUHHQVW�FRP 
UILOOH\#JUHHQVW�FRP 
PGROLQV#JUHHQVW�FRP 
MEDVDODUL#JUHHQVW�FRP 
KKLWH#JUHHQVW�FRP 
DPDOHNL#JUHHQVW�FRP 
ZPXL#JUHHQVW�FRP 
QIURPP#JUHHQVW�FRP 

5HVHDUFK�*HQHUDOLVWV 3DXOLQD�5RMDV�6FKPLGW��6HQLRU�$VVRFLDWH 
5\DQ�0LOOHU��6HQLRU�$VVRFLDWH 
&KULV�'DUOLQJ��6HQLRU�$VVRFLDWH 
&KULV�+DUUDND��$VVRFLDWH 

SURMDVVFKPLGW#JUHHQVW�FRP 
UPLOOHU#JUHHQVW�FRP 
FGDUOLQJ#JUHHQVW�FRP 
FKDUUDND#JUHHQVW�FRP 

&RPSDQ\�DQG�6HFWRU�5HVHDUFK &HGULN�/DFKDQFH��'LUHFWRU�RI�8�6��5(,7�5HVHDUFK�� FODFKDQFH#JUHHQVW�FRP 

*UHHQ�6WUHHW�$GYLVRUV��//& 
����1HZSRUW�&HQWHU�'ULYH��6XLWH���� 
1HZSRUW�%HDFK��&$������ 
7���������������� 

*UHHQ�6WUHHW�7UDGLQJ��//& 
�����1RUWK�+DUZRRG�6WUHHW��6XLWH����� 
'DOODV��7;������ 
7���������������7UDGLQJ������������������6DOHV� 

6DOHV 

.ULV�+RIIPDQ��0DQDJLQJ�'LUHFWRU 
.HYLQ�-RKQVRQ��6HQLRU�9LFH�3UHVLGHQW 

NKRIIPDQ#JUHHQVWUHHWWUDGLQJ�FRP 
NMRKQVRQ#JUHHQVW�FRP 

  

([HFXWLYH 

&UDLJ�/HXSROG��&KLHI�([HFXWLYH�2IILFHU� 
-HII�0HLVWHU��&KLHI�)LQDQFLDO�2IILFHU 

FOHXSROG#JUHHQVW�FRP 
MPHLVWHU#JUHHQVW�FRP 

  


%URNHUDJH�VHUYLFHV�RIIHUHG�WKURXJK�*UHHQ�6WUHHW�7UDGLQJ 
�
7KHVH�HPSOR\HHV�RSHUDWH�LQ�D�VXSSRUW�FDSDFLW\�DQG�DUH�QRW�\HW�OLFHQVHG� 
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