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Executive Summary 

The sharp upward trajectory observed in commercial property pricing is expected to 
continue. Though any snapshot of current pricing is blurred by the speed at which 
prices are moving, a comparison of real estate pricing with corporate bond yields 
suggests a fair value for property that is substantially above prevailing levels. 

Capital continues to flow into real estate, particularly private equity funds. ROE-
focused buyers also have access to ample amounts of debt, and at interest rates that 
have never been lower.  

REIT share prices foretell a rise in pricing, though a more modest one. With pricing 
that is, in aggregate, 10% higher than the private market, REITs should be 
aggressive bidders for now. They may eventually get priced out of auction tents and 
become prime acquisition targets themselves.  

With further rises in property pricing on the way, buyers are advised to make haste 
and transact before cap rates chase bond yields to unprecedented low levels. 
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Escape Velocity: Whether in the physical sense, or merely metaphorically, gravity-
defying stunts are becoming commonplace. Sir Richard Branson and Jeff Bezos 
recently enjoyed a few minutes of weightlessness. Bitcoin and the shares of AMC 
are evidence that the force of gravity can be overcome, at least temporarily, in 
financial markets. And commercial real estate’s 14% gain over the past year 
represents the largest year-over-year increase in a decade. A short on space, crypto, 
and meme stocks is understandable, but commercial property warrants the 
opposite. Real estate valuations are compelling relative to bond yields, investors are 
as flush with capital as they’ve ever been, and debt markets are wide open for 
business. Commercial property prices are poised to continue their rapid ascent.    
 
Pricing benchmarks in fixed-income 
markets—particularly corporate 
bond yields—provide the best tools 
for assessing property valuations. 
DCF-type underwriting (4% NOI 
yield after an appropriate reserve 
for cap ex combined with solid 
growth the next several years before 
trending to a little below inflation 
into perpetuity) suggests property 
will deliver a long-term return of 
6.2%. Compared to pricing in the 
investment grade bond market—
long duration Baa-rated corporate bonds at 3.2% (65 bp lower than yields were at 
the end of ’19)—that expected return is fantastic. Real estate values would need to 
increase by 25% to bring the current spread between real estate and Baa back to its 
average level of the past thirty-five years. The spread between real estate and high-
yield bonds is even more out of line with long-term norms, but the duration 
mismatch (real estate long vs. high-yield short) makes it less reliable when the yield 
curve is unusually steep, like it is now.  
 
The catalysts for the recovery in property pricing were renewed confidence in the 
financial system, and then a Covid vaccine. Low borrowing costs and record-
breaking fund flows into real estate private equity—already sitting on war chests 
pre-Covid—will drive pricing going forward. Blackstone and Brookfield remain the 
dominant players, but there is a breadth to capital raising that hasn’t been seen in 
some time. Lone Star, Carlyle, and Oaktree have all recently closed funds in the 
$5-10 billion range. As for Blackstone, its non-traded REIT (BREIT) alone takes in 
$2 billion per month. Competition among PE shops will lead to higher prices. 
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Low bond yields are an important reason why capital is flowing into private equity, 
but they also play a direct role in property pricing. Though Green Street follows the 
unlevered approach espoused by Miller & Modigliani, private equity firms target 
return on equity (ROE), and today’s interest rates—debt has never been cheaper—
make achieving return hurdles possible at low cap rates. While 10-year money may 
be the conservative play (and 65% LTV at around 3.0% is not exactly expensive), 
most funds opt for a shorter term and lower rate. That choice may have more to do 
with the expected holding period than the slope of the yield curve, but either way, 
when one-month LIBOR is only 0.09% it juices the return (on equity). REIT CFOs 
have noticed, and shorter maturity unsecured issuances are becoming more 
common.  

The pricing of REIT equities suggests that commercial property is attractively 
priced, but not altogether cheap. Pricing varies by the type of property a REIT owns, 
but in aggregate, REITs trade 10% above the private market.1 That is modest next to 
the corporate bond signal (+25%), but nonetheless material. And it allows REITs in 
most sectors to be aggressive in bidding tents, providing another source of pressure 
on cap rates. 

Property appreciation is likely to be strongest for industrial properties, portfolios of 
single-family homes, and cell towers. Those sectors sit squarely in the PE bullseye, 
for good reason. DCF-type long-term expected returns are compelling (industrial 
less so) and public-market pricing is particularly bullish. 

Higher property prices, when the cause is lower cap rates (i.e., not higher NOI), is 
great for sellers of real estate, not for buyers. With many REITs positioned as the 
latter, it is not obvious that the upcoming surge in private pricing will do much for 
share prices. Perhaps the stock market will finally come to appreciate that REITs 
are a hybrid bond/equity security, and price REITs accordingly. If not, REITs may 
go from trading at sizable premiums to private pricing to sizable discounts (office 
REITs are already there). That would take the shine off growth via acquisition, 
though many external growth stories predicated on development would remain 
highly profitable. 

The silver lining for REIT investors is NAV discounts cause funds to flow into 
REITs. Smart investors will shift allocations away from private vehicles and towards 
public ones. And even those that refuse to acknowledge that “REITs are real estate” 
will inadvertently take part. Private equity funds are likely to make the trade for 
them. Privatizations by PE firms have totaled $17 billion of U.S. REIT equity cap so 
far this year vs. $7 billion/year from ’15-’19. In each deal, a premium of circa 20% 
was paid.  

1 The 10% premium is on the high side of real-time pricing. Recent transactions will cause Green 
Street’s CPPI to increase even in the absence of further appreciation. 
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Never Cheaper: Real estate is priced to deliver long-term returns averaging 6.2% across property sectors, 
roughly in line with how it has been priced over the last decade. Meanwhile, bond yields—corporates are 
highlighted below—are near all-time lows. As a result, real estate looks cheaper than it ever has versus bonds, 
and, holding rates constant, a reversion to the historic norm would translate into a 25%+ increase in prices.

Implied by REIT Prices: Most REITs currently trade at sizable premiums to asset value, also an unusually 
bullish signal for property prices. The strength of this signal—an upward move in prices of 9%—is not as 
strong as that from the corporate bond market, but a blending of the two suggests that the robust property 
price increases that characterized the first half of ’21 will continue unabated in the second half of the year.

CRE expected return prior to Sep '19 based on core sectors & adjusted up 25 bp to make comparable with all property series in use now. 
Bond yields: Moody's Seasoned Baa Corporate Bond; ICE BofA US High Yield Index. Shading is GFC.

Other sources of GAV premiums include low (high) G&A, external growth, and strong (weak) balance sheets
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With most REITs trading at NAV premiums, investors should consider the private 
market for real estate exposure. That is especially true if funds can be allocated to 
investment pools where the mark-to-market does not appropriately reflect today’s 
fast-changing pricing (open-end funds and non-traded REITs are good places to 
start). Diligence is required. Most funds probably carry industrial properties at a 
discount, but retail properties may be valued well above market. 

It doesn’t take a rocket scientist to calculate that the combination of ultra-low bond 
yields, fund flows to private equity, and open debt markets is causing property 
prices to rise. What may catch observers off guard, is the speed and magnitude of 
the adjustment. Where possible, buyers should transact while cap rates are still 
relatively high. And if those acquisitions happen to be financed at higher LTV and 
with shorter-term debt than usual, it is doubtful that shareholders or fund investors 
will mind.  

Peter Rothemund, CFA 
Dave Bragg 
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*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�*UHHQ�6WUHHW�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\� 

*UHHQ�6WUHHW�$GYLVRUV��//&�LV�D�5HJLVWHUHG�,QYHVWPHQW�$GYLVRU�GRLQJ�EXVLQHVV�DV�*UHHQ�6WUHHW��6HUYLFHV�DUH�RQO\�RIIHUHG�WR�FOLHQWV�RU�SURVSHFWLYH�FOLHQWV�ZKHUH�*UHHQ�6WUHHW��//&�DQG�LWV�
UHSUHVHQWDWLYHV�DUH�SURSHUO\�OLFHQVHG�RU�H[HPSW�IURP�OLFHQVXUH�� 

)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�� 

*UHHQ�6WUHHW��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� 

*UHHQ�6WUHHW¶V�'LVFORVXUH�,QIRUPDWLRQ � 
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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��$FWXDO�SHUIRUPDQFH�ZLOO�YDU\�IURP�WKH�K\SRWKHWLFDO�
SHUIRUPDQFH�VKRZQ�DERYH�GXH�WR��EXW�QRW�OLPLWHG�WR����DGYLVRU\�IHHV�DQG�RWKHU�H[SHQVHV�WKDW�RQH�ZRXOG�SD\�����WUDQVDFWLRQ�FRVWV�����WKH�LQDELOLW\�WR�H[HFXWH�
WUDGHV�DW�WKH�ODVW�SXEOLVKHG�SULFH��WKH�K\SRWKHWLFDO�UHWXUQV�DVVXPH�H[HFXWLRQ�DW�WKH�ODVW�FORVLQJ�SULFH������WKH�LQDELOLW\�WR�PDLQWDLQ�DQ�HTXDOO\-ZHLJKWHG�SRUWIROLR�
LQ�VL]H��WKH�UHWXUQV�DERYH�DVVXPH�DQ�HTXDO�ZHLJKWLQJ���DQG����PDUNHW�DQG�HFRQRPLF�IDFWRUV�ZLOO�DOPRVW�FHUWDLQO\�FDXVH�RQH�WR�LQYHVW�GLIIHUHQWO\�WKDQ�SURMHFWHG�
E\�WKH�PRGHO�WKDW�VLPXODWHG�WKH�DERYH�UHWXUQV��$OO�UHWXUQV�LQFOXGH�WKH�UHLQYHVWPHQW�RI�GLYLGHQGV��3DVW�SHUIRUPDQFH��SDUWLFXODUO\�K\SRWKHWLFDO�SHUIRUPDQFH��
FDQQRW�EH�XVHG�WR�SUHGLFW�IXWXUH�SHUIRUPDQFH��,QYHVWLQJ�LQYROYHV�ULVN�DQG�SRVVLEOH�ORVV�RI�SULQFLSDO�FDSLWDO� 

��� 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\��
SHUIRUPDQFH�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�
0RQWKO\´�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� 

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���³1RW�5DWHG´�FRPSDQLHV�DUH�FRYHUHG�E\�WKH�ILUP¶V�UHVHDUFK�GHSDUWPHQW��EXW�DUH�QRW�UDWHG�GXH�WR�
IXQGDPHQWDO�DWWULEXWHV�UHODWHG�WR�EXVLQHVV�SURVSHFWV�DQG�EDODQFH�VKHHWV�WKDW�DUH�GHHPHG�WR�PDNH�WKH�VHFXULWLHV�PRUH�RSWLRQ-OLNH�WKDQ�HTXLW\-OLNH� 

*UHHQ�6WUHHW�ZLOO�IXUQLVK�XSRQ�UHTXHVW�DYDLODEOH�LQYHVWPHQW�LQIRUPDWLRQ�UHJDUGLQJ�WKH�UHFRPPHQGDWLRQ 
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Recommendation Distribution (as of 8/1/2021)

Green Street (US) Green Street (UK)

Total Return of Green Street's Recommendations1,2 Total Return of Green Street's Recommendations by Year1,2

Year3 Buy Hold Sell Universe

2021 YTD 28.6% 29.8% 24.0% 28.1%

2020 3.3% -13.0% -22.5% -10.7%

2019 31.6% 22.4% 17.8% 24.0%

2018 -5.1% -6.6% -9.2% -7.0%

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 28103.1% 1541.4% 36.4% 1863.1%

Annualized 21.9% 10.3% 1.1% 11.0%
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1RUWK�$PHULFDQ�7HDP 

$FFRXQW�0DQDJHPHQW��� 

6HWK�/DXJKOLQ��0DQDJLQJ�'LUHFWRU 
&DUROLQH�0F&URU\��6HQLRU�9LFH�3UHVLGHQW 

�VODXJKOLQ#JUHHQVWUHHW�FRP 
�FPFFURU\#JUHHQVWUHHW�FRP� 

0DUNHWLQJ�	�0HGLD�5HODWLRQV 

.DWLH�&OHPRQV��9LFH�3UHVLGHQW NFOHPRQV#JUHHQVWUHHW�FRP 

5HVHDUFK 

6WUDWHJLF�5HVHDUFK 'DYH�%UDJJ��&R-+HDG�RI�6WUDWHJLF�5HVHDUFK 
3HWHU�5RWKHPXQG��&)$��&R-+HDG�RI�6WUDWHJLF�5HVHDUFK �������
-DUHG�*LOHV��CFA, 6HQLRU�$VVRFLDWH 

GEUDJJ#JUHHQVWUHHW�FRP 
SURWKHPXQG#JUHHQVWUHHW�FRP 
MJLOHV#JUHHQVWUHHW�FRP 

&RPSDQ\�DQG�6HFWRU�5HVHDUFK 0LFKDHO�.QRWW��0DQDJLQJ�'LUHFWRU��+HDG�RI�8�6��5(,7�5HVHDUFK PNQRWW#JUHHQVWUHHW�FRP 

'DWD�&HQWHUV�7RZHUV 'DYLG�*XDULQR��$QDO\VW 
�������0LFKDHO�6WUR\HFN��6HQLRU�$VVRFLDWH 

GJXDULQR#JUHHQVWUHHW�FRP 
PVWUR\HFN#JUHHQVWUHHW�FRP 

*DPLQJ�1HW�/HDVH�6HOI-6WRUDJH 6SHQVHU�$OODZD\��6HQLRU�$QDO\VW 
�������'DYLG�%DODJXHU��6HQLRU�$VVRFLDWH 
�������+DUVK�+HPQDQL��6HQLRU�$VVRFLDWH 

VDOODZD\#JUHHQVWUHHW�FRP 
GEDODJXHU#JUHHQVWUHHW�FRP 
KKHPPDQL#JUHHQVWUHHW�FRP 

,QGXVWULDO�5HWDLO 9LQFH�7LERQH��&)$��6HQLRU�$QDO\VW 
������3DXOLQD�5RMDV-6FKPLGW��$QDO\VW 
������(PLO\�$UIW��6HQLRU�$VVRFLDWH� 
������7RPL�&XEULOR��6HQLRU�$VVRFLDWH� 
������-HVVLFD�=KHQJ��6HQLRU�$VVRFLDWH� 

YWLERQH#JUHHQVWUHHW�FRP 
SURMDVVFKPLGW#JUHHQVWUHHW�FRP 
HDUIW#JUHHQVWUHHW�FRP 
WFXEULOR#JUHHQVWUHHW�FRP 
M]KHQJ#JUHHQVWUHHW�FRP 

/RGJLQJ�+HDOWK�&DUH /XNDV�+DUWZLFK��&)$��0DQDJLQJ�'LUHFWRU 
�&KULV�'DUOLQJ��&)$��$QDO\VW 

������-RKQ�0DJHH��&)$��6HQLRU�$VVRFLDWH 
�$ODLQH�&RIIH\��$VVRFLDWH 

OKDUWZLFK#JUHHQVWUHHW�FRP 
FGDUOLQJ#JUHHQVWUHHW�FRP 
MPDJHH#JUHHQVWUHHW�FRP 
DFRIIH\#JUHHQVWUHHW�FRP 

2IILFH 'DQLHO�,VPDLO��&)$��6HQLRU�$QDO\VW 
�'\ODQ�%XU]LQVNL��6HQLRU�$VVRFLDWH 
�0LFKDHO�0DQRV��&)$��&3$��6HQLRU�$VVRFLDWH� 

GLVPDLO#JUHHQVWUHHW�FRP 
GEXU]LQVNL#JUHHQVWUHHW�FRP 
PPDQRV#JUHHQVWUHHW�FRP 

5HVLGHQWLDO -RKQ�3DZORZVNL��&)$��6HQLRU�$QDO\VW 
������$ODQ�3HWHUVRQ��6HQLRU�$VVRFLDWH 
������5RE\Q�/XX��&)$��6HQLRU�$VVRFLDWH� 

MSDZORZVNL#JUHHQVWUHHW�FRP 
DSHWHUVRQ#JUHHQVWUHHW�FRP 
UOXX#JUHHQVWUHHW�FRP 

'DWD�	�$QDO\WLFV $QGUHZ�0F&XOORFK��&)$��(93��*OREDO�+HDG�RI�'DWD�	�$QDO\WLFV DPFFXOORFK#JUHHQVWUHHW�FRP 

�����0DUNHW�$QDO\WLFV -RL�0DU��&)$��0DQDJLQJ�'LUHFWRU 
������5RE�)LOOH\��&)$��$QDO\VW 
������5\DQ�0LOOHU��&)$��$QDO\VW 
������:HVWRQ�0XL��&)$��$QDO\VW 
������$OH[DQGUD�%R\OH��6HQLRU�$VVRFLDWH 
������$OH[DQGHU�0F,QW\UH��$VVRFLDWH 
������&KLQDU�5DVWRJL��$VVRFLDWH 
������(PLO\�0HFNOHU��$VVRFLDWH 
������.HYLQ�1H\V��$VVRFLDWH 
������0LWFKHOO�%ULJJV��$VVRFLDWH 
������7LQD�7V\VKHYVND��$VVRFLDWH� 
������6DUD�.QLSSD��$VVRFLDWH�
 
������6RSKLH�3LOOHU��$VVRFLDWH�
 
������&ROH�6PLWK��$VVRFLDWH�
 
������$UWKXU�%HUOLQJHU��$VVRFLDWH� 
������1DLVKDO�6KDK��$VVRFLDWH� 
������ 

MPDU#JUHHQVWUHHW�FRP 
UILOOH\#JUHHQVWUHHW�FRP 
UPLOOHU#JUHHQVWUHHW�FRP 
ZPXL#JUHHQVWUHHW�FRP 
DER\OH#JUHHQVWUHHW�FRP 
DPFLQW\UH#JUHHQVWUHHW�FRP 
FUDVWRJL#JUHHQVWUHHW�FRP 
HPHFNOHU#JUHHQVWUHHW�FRP 
NQH\V#JUHHQVWUHHW�FRP 
PEULJJV#JUHHQVWUHHW�FRP 
WWV\VKHYVND#JUHHQVWUHHW�FRP 
VNQLSSD#JUHHQVWUHHW�FRP 
VSLOOHU#JUHHQVWUHHW�FRP 
FVPLWK#JUHHQVWUHHW�FRP 
DEHUOLQJHU#JUHHQVWUHHW�FRP 
QVKDK#JUHHQVWUHHW�FRP 

������)RUHFDVWLQJ�	�'DWD�6FLHQFH 'DQLHO�:LMD\D��/HDG�$QDO\VW 
������'PLWU\�1LNDODLFK\N��6HQLRU�4XDQW�$QDO\VW 
������2WWR�$OHWWHU��$QDO\VW 

GZLMD\D#JUHHQVWUHHW�FRP 
GQLNDODLFK\N#JUHHQVWUHHW�FRP 
RDOHWWHU#JUHHQVWUHHW�FRP 

/HDGHUVKLS 0LNH�.LUE\��&R-)RXQGHU�� 
&HGULN�/DFKDQFH��(93��'LUHFWRU�RI�5HVHDUFK�� 

PNLUE\#JUHHQVWUHHW�FRP 
FODFKDQFH#JUHHQVWUHHW�FRP 

*UHHQ�6WUHHW 
����%D\YLHZ�&LUFOH��6XLWH���� 
1HZSRUW�%HDFK��&$������ 
7������������� 

6DOHV 

.ULV�+RIIPDQ��(93��+HDG�RI�5HYHQXH NKRIIPDQ#JUHHQVWUHHW�FRP 

([HFXWLYH 

-HII�6WXHN��&KLHI�([HFXWLYH�2IILFHU MVWXHN#JUHHQVWUHHW�FRP 

*UHHQ�6WUHHW��8.��/LPLWHG 
�WK�)ORRU�����3DQWRQ�6WUHHW 
/RQGRQ�6:�<��$-7� 
7�������������������� 

$GYLVRU\� 

'LUN�$XODEDXJK��(93��*OREDO�+HDG�RI�$GYLVRU\�6HUYLFHV 
3KLOOLS�2ZHQV��&)$��0DQDJLQJ�'LUHFWRU 
-XVWLQ�%URZQ��0DQDJLQJ�'LUHFWRU 

GDXODEDXJK#JUHHQVWUHHW�FRP 
SRZHQV#JUHHQVWUHHW�FRP 
MEURZQ#JUHHQVWUHHW�FRP 


�7KHVH�HPSOR\HHV�RSHUDWH�LQ�D�VXSSRUW�FDSDFLW\�DQG�DUH�QRW�\HW�OLFHQVHG� 
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