
NBER WORKING PAPER SERIES

THE ILLIQUIDITY PUZZLE:
THEORY AND EVIDENCE FROM PRIVATE EQUITY

Josh Lerner
Antoinette Schoar

Working Paper 9146
http://www.nber.org/papers/w9146

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue

Cambridge, MA 02138
September 2002

We thank a number of institutional and individual investors for making this paper possible by providing
access to the limited partnership agreements in their files.  Richard Testa helped us identify and access the
Doriot papers discussed in Section 2.  Helpful comments were provided by seminar participants at New York
University, the Universities of Florida and Texas, Lucian Bebchuk, Katharina Lewellen, and David
Scharfstein, and a number of practitioners, especially Allan Bufferd, Rick Burnes, Peter Dolan, Tom Lupone,
Ken Morse, Sarah Reed and Kevin Tunick.  Matthew Espy and especially David Schannon provided excellent
research assistance.  Harvard Business School’s Division of Research provided fiancial support.  All error
and omissions are our own.  The views expressed in this paper are those of the authors and not necessarily
those of the National Bureau of Economic Research. 

© 2002 by Josh Lerner and Antoinette Schoar.  All rights reserved.  Short sections of text, not to exceed two
paragraphs, may be quoted without explicit permission provided that full credit, including © notice, is given
to the source.



The Illiquidity Puzzle: Theory and Evidence from Private Equity
Josh Lerner and Antoinette Schoar
NBER Working Paper No. 9146
September 2002
JEL No. G24, G32

ABSTRACT

     
This paper presents a theory of liquidity where we explicitly model the liquidity of the security as a

choice variable, which enables the manager raising the funds to screen for ``deep pocket'' investors, i.e.
these that have a low likelihood of a liquidity shock. By choosing the degree of illiquidity of the security,
the manager can influence the type of investors the firm will attract. The benefit of liquid investors is that
they reduce the manager's cost of capital for future fund raising. If inside investors have fewer
information asymmetries about the quality of the manager than the outside market, more liquid investors
protect the manager from having to return to the outside market, where he would face higher cost of
capital due to asymmetric information problems. We test the predictions of our model in the context of
the private equity industry. Consistent with the theory, we find that transfer restrictions on investors are
less common in later funds organized by the same private equity firm, where information problems are
presumably less severe. Contracts involving the close-knit California venture capital community - where
information on the relative performance of funds are more readily ascertained - are less likely to employ
many of these provisions as well. Also, private equity partnerships whose investment focus is in
industries with longer investment cycles display more transfer constraints. For example, funds focusing
on the pharmaceutical industry have more constraints, while those specializing in computing and Internet
investments have fewer constraints. Finally, we investigate whether the identity of the investors that
invest in a private equity fund is related to the transferability of the stakes. We find that transferability
constraints are less prevalent when private equity funds have limited partners that are known to have few
liquidity shocks, for example endowments, foundations, and other investors with long-term commitments
to private equity.
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acbF`�v�`�vwa�pcjh��acjhpc`}vJdfe�z�acbh`�v�t'�}`�qfs�acbF`-�oqfac`}eTact|dfy§z1q��\ehv�t|zh`A�1yutul�tuac`}z��Fd�p�aceh`�pcv8bFd�{A`�mo`}`�e�pc`�y|jh��a�dfeTaSacqnd�v�v�jFl�`�drl�q�pc`�d���actu{M`
�Aq�{M`�pce�dfeh�}`¬pcqAyu`A�F`}{M`}e�tue�s~jhe�z1v-q�pc�Md�eFt'�}`	z�d�v��;��w8v}�
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å ¼�ÇÙÍnÆ§Ë2É¿Ì¥Á�ÑoÂkÄ�Å�Ë6Ã�Â�ÏTÁ�ÀZ½®Å�ÁoÉ°½¿¾	Å�ÀZÉ¿ÁoÏMÂ,Ã�Âk¾	Å	Ã�½¿ÏMÅ�½¿Æ§Ä2¾�Æ§Ä¥Å�¼2Â�Å	Ã�ÁoÄ2¾	ÈOÂTÃ�Á�ÒZ½°É¿½®Å�ÇQÆoÈ¬ÀZÁ�Ã�Å�Ä6ÂTÃ�¾�¼2½®À¥¾	Å�Á�ÖoÂk¾8  W Ä
Å�¼6Âk½®Ã�ÈwÁoÏMÂoÓZ¾�Ë2Ïf¼ÙÃ�Âk¾	Å	Ã�½°ÏMÅ�½®Æ§Ä2¾&Ã�ÂkÌ2Ë2ÏMÂ�Å�¼6Â�É¿½°Ê;Ë2½°Ì2½®Å�Ç'ÆoÈ�Å�¼6Âk¾	Â¯¾	Å�Á�ÖoÂk¾4ÁoÄZÌ¡¾�¼6Æ§Ë2É¿ÌQÅ�¼6ÂTÃ�ÂTÈOÆoÃ�Â�Ì2½¿Ð�½¿Ä2½¿¾�¼�Å�¼6Âk½®Ã
Ñ�ÁoÉ¿Ë6ÂoÓo¾�½¿Ä2ÏMÂ�É¿½¿Ð�½®Å	ÂkÌ�ÀZÁ�Ã�Å�Ä6ÂTÃ�¾TÓ�ÂTÑoÂkÄ'ÑoÂTÃ�Ç,É°½¿Ê;ËZ½¿Ì¯Æ§Ä6Âk¾TÓ§Ä2ÂTÂkÌ�Å	Æ�ÒJÂ&ÏMÆ§Ð�À8ÂkÄZ¾�Á�Å	ÂkÌ'ÈæÆoÃ�Å�¼2½¿¾¬É¿ÁoÏ�Ö�ÆoÈSÉ°½¿Ê;ËZ½¿Ì2½®Å�ÇoØ
â}Ä,Å�¼2½°¾-¾	ÂkÏMÅ�½®Æ§Ä\ÓoÍ&ÂnÀ2Ã�ÆoÀJÆ§¾	ÂnÁ�¾�½°ÐiÀZÉ®ÂrÐ�Æ"Ì6ÂkÉ�Å�¼2Á�Å¬ÂMÎ"ÀSÉ¿Áo½¿Ä2¾�Í�¼�Ç,Á�ÑoÂkÄ;Å�Ë6Ã�Â�ÏTÁ�ÀZ½®Å�ÁoÉ¿½¿¾�Å�ÏTÁoÄ'ÁoÏMÅ�Ë2ÁoÉ¿É®Ç_¡8F�¢�F¤£¥M
ÈOÃ�Æ§Ð ¾�Ë2Ï�¼QÃ�Âk¾	Å	Ãf½¿ÏMÅ�½®Æ§Ä2¾n½¿ÄQÅ�¼6Â�É¿Æ§Ä6Ô�ÃfË2Ä�Ó�ÂTÑoÂkÄÙÅ�¼2Æ§Ë6Ô§¼¡Å�¼6ÂTÇ�Ð�Á1ÇQ½¿ÄQÅ�¼6Â�ÑoÂTÃ�Ç�¾�¼6ÆoÃ�Å&Ã�ËZÄ�Ã�ÂkÌZË2ÏMÂ4Ñ�ÁoÉ¿Ë6Â�Ò;Ç
¼2Á1Ñ"½¿Ä2ÔiÅ	Æ�ÀZÁkÇ¤Á�É°½¿Ê;ËZ½¿Ì2½®Å�ÇiÀ2Ã�ÂkÐ�½¿ËZÐ0Å	ÆQ½¿Ä�ÑoÂk¾�Å	ÆoÃ�¾TØ

¹�¼2Â¡ÒSÁo¾�½¿Ï¡½¿Ì6ÂkÁ+½¿¾�Å�¼2Á�ÅiÅ	Ã�ÁoÄ2¾�ÈæÂTÃ'Ã�Âk¾	Å	Ãf½¿ÏMÅ�½®Æ§Ä2¾'Á�Ã�Â¥Ë2¾�ÂkÌ:Å	Æ�¾�ÏMÃ�ÂTÂkÄ ÈæÆoÃ�É°½¿Ð�½®Å	ÂkÌ:ÀZÁ�Ã�Å�Ä6ÂTÃf¾'Í4½®Å�¼�É®Æ§Ä6Ô
¼6ÆoÃ�½¿çTÆ§Ä2¾TØ â�Ð�Á�Ô§½¿Ä6Â¥Å�¼2Á�Å¡î ( ¾�Ì2½"�JÂTÃQ½°ÄëÅ�¼6Âk½®Ã¡É¿½®ÖoÂkÉ¿½¿¼2Æ;Æ?Ì�Å	Æ5ÈwÁoÏMÂãÉ¿½°Ê;Ë2½°Ì2½®Å�Ç�¾�¼6Æ?Ï�Ö?¾�ÁoÄ2ÌêÅ�¼;ËZ¾Q½¿Ä Å�¼6Âk½®Ã
É¿½®ÖoÂkÉ°½¿¼6Æ"Æ"Ì ÆoÈ�ÒJÂk½¿Ä2Ô�ÈæÆoÃfÏMÂkÌêÅ	Æ ¾	ÂkÉ¿É4Å�¼6Âk½®Ã¡ÀZÁ�Ã�Å�Ä6ÂTÃ�¾�¼2½®Àê¾	Å�Á�ÖoÂk¾kØô¶�Ä î ( Í4½®Å�¼êÁ:¼2½®Ô§¼6ÂTÃQÀ2Ã�ÆoÀJÂkÄ2¾�½¿Å�Ç Å	Æ
¼2Á1ÑoÂ�Á�É¿½°Ê;Ë2½°Ì2½®Å�Çi¾�¼2Æ"Ï�Ö�Í&Æ§ËZÉ¿Ì�ÞSÄ2Ì�Å�¼2Âk¾	Â�Ã�Âk¾	Å	Ã�½¿ÏMÅ�½¿Æ§Ä2¾rÂk¾�À8ÂkÏT½°ÁoÉ¿É®ÇiÆ§Ä6ÂTÃ�Æ§ËZ¾nÁoÄZÌ�Ó;Å�¼2ÂTÃ�ÂTÈæÆoÃ�ÂoÓ6Í&Æ§Ë2É°Ì�ÒJÂ�É®Âk¾�¾
½¿Ä2ÏTÉ°½¿Ä6ÂkÌÙÅ	ÆÙ½¿Ä�ÑoÂk¾�Å�½¿ÄàÅ�¼6Âk¾	Â,ÈwË2Ä2ÌZ¾�Å�¼2ÁoÄÛÆ§Ä6Â�Í�½®Å�¼¥Á¡É®Æ1ÍnÂTÃ�É°½®ÖoÂkÉ¿½¿¼6Æ"Æ?ÌÙÆoÈ7Á�É¿½¿Ê"Ë2½¿ÌZ½®Å�Ç¡¾�¼6Æ?Ï�Ö8ÓSÂTÑoÂTÃ�ÇàÅ�¼2½¿Ä6Ô
ÂkÉ¿¾	ÂiÂkÊ"Ë2ÁoÉ�Ø�·nÇÜ½¿ÐiÀJÆ§¾�½°Ä6ÔQÅ�¼2Âk¾	Â�Ã�Âk¾	Å	Ãf½¿ÏMÅ�½®Æ§Ä2¾¯½¿Ä+Å�¼2Â�Þ2Ã�¾	Å�ÀZÉ°ÁoÏMÂoÓ-Å�¼6Â+� ( ½¿¾¯Ô§ËZÁ�Ã�ÁoÄ�Å	ÂTÂkÌ:Á¤ÀJÆ;Æ§É¬ÆoÈ�î ( ¾
Å�¼2Á�Å4Á�Ã�Â�Âk¾	ÀJÂkÏT½¿ÁoÉ¿É®ÇQÉ¿½¿Ê"Ë2½¿Ì�Ø

î�½¿Ê;ËZ½¿ÌÛÉ°½¿Ð�½®Å	ÂkÌãÀZÁ�Ã�Å�Ä2ÂTÃ�¾¯Á�Ã�Â�ÒJÂkÄ6ÂTÞZÏT½°ÁoÉ�ÈOÆoÃ¯Å�¼6Â+� ( ÒJÂkÏTÁoË2¾	ÂiÆoÈnÅ�¼6ÂiÃ�ÂTÀJÂkÁ�Å	ÂkÌÜÔ§ÁoÐiÂQÄ2Á�Å�Ë6Ã�ÂiÆoÈnÅ�¼6Â
ÈwË2Ä2Ì¤Ã�Áo½°¾�½¿Ä6Ô'À2Ã�Æ?ÏMÂk¾�¾TØf� ( ¾4Ä6ÆoÃ�Ð�ÁoÉ¿É®Ç¡Ã�Áo½¿¾	Â,Ä2ÂTÍ�ÈOËZÄ2Ì2¾�ÂTÑoÂTÃ�Ç¤ÈOÂTÍ ÇoÂkÁ�Ãf¾TØ�â�È¬Å�¼6Ân� ( ¼ZÁo¾4½¿Ä;ÑoÂk¾	Å	ÆoÃ�¾4Í4½®Å�¼
Õ	Ì6ÂTÂTÀãÀJÆ"Ï�ÖoÂTÅ�¾TÓu×Q¼2Â,Í4½¿É°É8Ä2ÆoÅ�Ä6ÂTÂkÌàÅ	ÆQÔoÆQÒZÁoÏ�Ö¤Å	Æ¡Å�¼6Â,ÏTÁ�ÀZ½¿Å�ÁoÉ�Ð�Á�Ã�ÖoÂTÅ4ÈOÆoÃ4ÈwË6Å�Ë6Ã�Â�ÈwË2Ä2Ì2Ã�Áo½¿¾�½¿Ä2Ô6Ør¹�¼6Ân� (
Å	Ã�ÁoÌ6Âk¾4Æ���Å�¼6Â,ÏTË6Ã�Ã�ÂkÄ�Å�ÏMÆ§¾	Å�ÆoÈ¬ÂkÊ"Ë2½®Å�ÇÙÁ�Ô§Áo½°Ä2¾	Å4Å�¼2Â�ÒJÂkÄ6ÂTÞ2Å�¾�ÈOÃ�Æ§Ðß½°Ä2¾�Ë6Ã�½°Ä6Ô�ÈwË6Å�Ë6Ã�Â�ÁoÏTÏMÂk¾�¾�Å	Æ�Å�¼6Â,ÏTÁ�ÀS½®Å�ÁoÉ
Ð�Á�Ã�ÖoÂTÅTØ�¶�¾�ÍnÂàÍ4½°É¿É�¾�¼6Æ1Í,ÓnÅ�¼2ÂÛ¼2½®Ô§¼2ÂTÃiÅ�¼6ÂàÒJÂkÄ6ÂTÞ2Å�¾�ÈæÃ�Æ§Ð Ã�Áo½¿¾�½¿Ä2Ô�ÁÜÈæÆ§É°É®Æ1Í�ècÆ§ÄêÈOËZÄ2Ì�ÓrÅ�¼2ÂÛÐiÆoÃ�ÂàÅ�¼2½¿¾
Å	Ã�ÁoÌ6ÂTÆ���Å�½¿É®Å�¾�½¿ÄàÅ�¼2Â�Ì2½¿Ã�ÂkÏMÅ�½®Æ§Ä¥ÆoÈ&½¿ÐiÀJÆ§¾�½¿Ä6ÔiÅ	ÃfÁoÄ2¾	ÈOÂTÃ�ÏMÆ§ÄZ¾	Å	Ã�Áo½¿Ä;Å�¾4ÂTÑoÂTÃ�Ç;Å�¼2½°Ä6ÔQÂkÉ°¾	Â�ÂkÊ"Ë2ÁoÉ�Ø�ð¥Æ§¾�Å�ÔoÂkÄ2ÂTÃ�ÁoÉ
ÀZÁ�Ã�Å�Ä2ÂTÃ�¾iÁ�ÔoÃ�ÂTÂ¥Å�¼2Á�Å�Å�¼6ÂTÃ�Â¥Á�Ã�Â¤ÑoÂTÃ�ÇëÉ¿Á�Ã�ÔoÂ¤À2Ã�½®Ñ�Á�Å	ÂÙÒ8ÂkÄ2ÂTÞ2Å�¾'ÈæÃ�Æ§Ð Ã�Ë2Ä2ÄZ½¿Ä6ÔàÆ§Ä2Âk¾iÆ1Í4Ä ÈOË2ÄZÌ�ÓrÄ6ÆoÅiÆ§Ä2É¿Ç
ÞZÄ2ÁoÄZÏT½¿ÁoÉ¿É®ÇoØ7¹�¼2Â,ÁoÉ®Å	ÂTÃ�Ä2Á�Å�½¿ÑoÂ�ÂkÐiÀZÉ®ÆhÇ"Ð�ÂkÄ�Å�ÆoÀZÀ8ÆoÃ�Å�Ë2Ä2½®Å�½®Âk¾�ÆoÈDÁ_� ( Í4¼2Æ�ÈOÁo½°É¿¾�Å	Æ�Ã�Áo½°¾	Â�ÁoÄ6ÆoÅ�¼6ÂTÃ�ÈOË2ÄZÌ¥Á�Ã�Â
ÏMÆ§Ä2¾�½°Ì6ÂTÃ�Á�ÒZÉ®Ç'É®Âk¾�¾rÌ6Âk¾�½®Ã�Á�ÒSÉ®Â�Å�¼2ÁoÄ�Å�¼2Â�¾	Å�Á�Å�Ë2¾&Ê;Ë2Æ6Ó;ÂoØxÔ6ØDÅ�¼6ÂTÇ�ËZ¾�Ë2ÁoÉ¿É®Ç�ÁoÏTÏMÂTÀ2Å�Á¦r�Ë2Ä2½®ÆoÃDÃ�Æ§É¿Â4½¿ÄiÆoÅ�¼6ÂTÃnÈwË2Ä2Ì2¾
ÆoÃ§r	Æ§½¿Ä¥Ái¾	Å�Á�Ã�Å}è�Ë6ÀÛÏMÆ§ÐiÀSÁoÄ�ÇoØ

åÜÂàÁo¾�¾�Ë2ÐiÂ¤Å�¼2Á�ÅQ½¿Ä2ÏTË2Ð�ÒJÂkÄ�Åi½¿Ä;ÑoÂk¾	Å	ÆoÃ�¾�É¿ÂkÁ�Ã�Äë½¿Ä2¾�½°Ì6Â¡½°Ä6ÈæÆoÃfÐ�Á�Å�½®Æ§ÄëÁ�ÒJÆ§Ë6Å'Å�¼6ÂàÊ"Ë2ÁoÉ¿½®Å�Ç5ÆoÈ�Å�¼6Â¥ÈwË2Ä2Ì
Ì2Ë6Ãf½¿Ä6Ô4Å�¼2Âk½®ÃDÅ�½¿ÐiÂ�ÆoÈS½°Ä�ÑoÆ§É®ÑoÂkÐ�ÂkÄ�ÅDÍ4½¿Å�¼�Å�¼2Â�ÑoÂkÄ�Å�Ë6Ã�Â�ÏTÁ�ÀZ½®Å�ÁoÉ¿½¿¾�ÅTØ�¹�¼2ÂTÃ�ÂTÈæÆoÃ�ÂoÓoÅ�¼6ÂTÇ�Á�Ã�Â�Ä2Á�Å�Ë6Ã�ÁoÉ?ÏTÁoÄ2Ì2½°Ì2Á�Å	Âk¾
Å	Æ¥½¿Ä;ÑoÂk¾	Å�½¿Ä+Å�¼6Â_� ( áu¾�Ä6ÂMÎ?Å¯ÈwË2Ä2Ì�Ó�½®È&Å�¼6Â¨� ( Å�Ë6ÃfÄ2¾�Æ§Ë6Å¯Å	Æ¤ÒJÂiÁ¤¼2½®Ô§¼+Å�Ç"ÀJÂoØi¹�¼2½¿¾�Áo¾�¾�ËZÐiÀ2Å�½®Æ§Ä+½¿¾�ÑoÂTÃ�Ç
½¿Ä;Å�Ë2½®Å�½®ÑoÂn½¿Ä�Å�¼6Â�ÏMÆ§Ä�Å	ÂMÎ?ÅDÆoÈZÀ2Ãf½®ÑFÁ�Å	ÂnÂkÊ"Ë2½®Å�Ç,ÈOË2ÄZÌ2¾TÓo¾�½¿Ä2ÏMÂnÐ�ÁoÄ;Ç,ÈwË2Ä2Ì2¾�Ì6Æ�Ä6ÆoÅD¼2ÁkÑoÂ�Ã�ÂkÁoÉ¿½¿çTÂkÌ�Ã�ÂTÅ�Ë6Ã�Ä2¾�Ò;Ç�Å�¼6Â
Å�½¿ÐiÂ�Å�¼6Â,ÀSÁ�Ã�Å�Ä6ÂTÃ�¾�¼Z½®À¥Ã�Áo½¿¾�Âk¾4ÁQÈæÆ§É¿É¿Æ1Í�ècÆ§ÄàÈOË2ÄZÌ�Ø�¹�¼6Â,É°ÁoÏ�Ö¥ÆoÈ7Á¡Ð�Á�Ã�ÖoÂTÅ�À2Ã�½¿ÏMÂ,ÈæÆoÃ�Å�¼6Â�ËZÄ2Ì6ÂTÃ�É®Ç?½¿Ä6ÔiÁo¾�¾�ÂTÅ�¾
Ð�Á�ÖoÂk¾�½®Å�Ì2½���ÏTËZÉ®Å&Å	Æ¡ÏMÆ§Ð�Ð�Ë2Ä2½¿ÏTÁ�Å	Â�Å�¼2Â�Ê;Ë2ÁoÉ°½®Å�Ç¡ÆoÈ�Å�¼2Â�ÔoÂkÄ6ÂTÃ�ÁoÉ�ÀSÁ�Ã�Å�Ä6ÂTÃ�¾�Å	ÆQÁoÄ¤Æ§Ë6Å�¾�½¿Ì2ÂTÃkØ7·nÇ¡Á�Å	Å	ÂkÄ2ÌZ½¿Ä6Ô

�



ÀZÁ�Ã�Å�Ä2ÂTÃ�¾�¼2½®À�Ð�ÂTÂTÅ�½¿Ä6Ô§¾TÓ¬ÆoÒZ¾	ÂTÃ�Ñ"½¿Ä2Ô¥Å�¼6Â�ÈwË2Ä2ÌZ¾Tá-Ï�¼ZÁoÄ6Ô§½¿Ä6Ôã¾	Å	Ã�Á�Å	ÂTÔ§½®Âk¾TÓDÁoÄ2Ì�Áo¾�¾	Âk¾�¾�½¿Ä6Ô¥ÂkÄ;Å	Ã�ÂTÀ2Ã�ÂkÄ6ÂkË6Ã�¾,Å�¼2Á�Å
Å�¼6ÂTÇà¼ZÁkÑoÂ'ÞZÄ2ÁoÄ2ÏMÂkÌ\ÓSÉ¿½¿Ð�½®Å	ÂkÌ¥ÀZÁ�Ã�Å�Ä6ÂTÃ�¾�Ô§Áo½¿ÄÛÐ�Ë2Ïf¼àÅ�ÁoÏT½®Å¯½¿Ä2ÈæÆoÃ�Ð�Á�Å�½®Æ§ÄàÁ�ÒJÆ§Ë6Å�Å�¼6Â�Ê"Ë2ÁoÉ¿½¿Å�Ç¤ÆoÈ7Å�¼6Â�À2Ã�½®Ñ�Á�Å	Â
ÂkÊ"Ë2½®Å�Ç¡Þ2Ã�Ð Å�¼ZÁ�Å4Á�¾�½¿Ð�ÀZÉ®Â�Ã�ÂTÑ"½¿ÂTÍ�ÆoÈDÁ'À2Ã�½®Ñ�Á�Å	Â¯ÀZÉ¿ÁoÏMÂkÐiÂkÄ;Å4ÐiÂkÐ�ÆoÃ�ÁoÄ2Ì2Ë2Ð ÍnÆ§Ë2É¿Ì¤Ä2ÆoÅ�À2Ã�ÆhÑ"½¿Ì2ÂoØ

¶�¾�Á:ÏMÆ§Ä2¾	ÂkÊ"Ë6ÂkÄ2ÏMÂoÓ�Å�¼6Â©� ( ÈOÁoÏMÂk¾¡ÁoÄêÁoÌ6ÑoÂTÃf¾	ÂÛ¾	ÂkÉ¿ÂkÏMÅ�½®Æ§Ä À2Ã�ÆoÒZÉ®ÂkÐ ½¿Ä Å�¼6ÂàÆ§Ë6Å�¾�½¿Ì6Â¥Ð�Á�Ã�ÖoÂTÅTØ�â�È¯ÁoÄ
½¿Ä2ÏTËZÐ,ÒJÂkÄ;ÅrÉ¿½¿Ð�½¿Å	ÂkÌ�ÀZÁ�Ã�Å�Ä2ÂTÃn¼2Áo¾�Á�É¿½¿Ê"Ë2½¿Ì2½¿Å�Ç'¾�¼6Æ?Ï�Ö8Ó;Å�¼6Â�� ( ½¿¾&ÈOÆoÃ�ÏMÂkÌ¡Å	Æ�ÔoÆ�Å	Æ'Æ§Ë6Å�¾�½¿Ì2Â�½¿Ä;ÑoÂk¾	Å	ÆoÃ�¾TØ7¹4¼6Âk¾	Â
Æ§Ë6Å�¾�½°Ì6ÂTÃ�¾�Í4½¿É°ÉSÍnÆ§Ä2Ì6ÂTÃ4Í4¼�Ç¡½¿Ä2ÏTË2Ð�ÒJÂkÄ�Å�½¿Ä;ÑoÂk¾	Å	ÆoÃ�¾4ÀZÁo¾�¾	ÂkÌ¥Æ§Ä¤Å�¼6Â�Ä6ÂTÍ�ÈwË2Ä2Ì\Ø¬¹4¼6ÂTÇ¡ÏTÁoÄZÄ6ÆoÅ4Ì2½"�JÂTÃ�ÂkÄ;Å�½¿Á�Å	Â
Í4¼6ÂTÅ�¼2ÂTÃ¥Å�¼6Â�½¿Ä2ÏTËZÐ,ÒJÂkÄ;ÅÙ½°Ä�ÑoÂk¾	Å	ÆoÃf¾¥ÀZÁo¾�¾�ÂkÌ�ÒJÂkÏTÁoË2¾	ÂÜÆoÈiÉ¿½¿Ê"Ë2½¿Ì2½¿Å�ÇëÃ�ÂkÁo¾	Æ§ÄZ¾¤ÆoÃàÒJÂkÏTÁoË2¾	ÂÜÅ�¼2Â�ÈOËZÄ2Ì ½¿¾¥Á
Õ	É®ÂkÐiÆ§ÄZ×?Ø�¹�¼6ÂTÃ�ÂTÈOÆoÃ�ÂoÓ�Æ§Ë6Å�¾�½¿Ì2Âà½¿Ä;ÑoÂk¾	Å	ÆoÃ�¾QÍ4½¿É¿É�Ïf¼2Á�Ã�ÔoÂ+Á5¼2½®Ô§¼2ÂTÃQÏMÆ§¾	ÅQÆoÈ�ÏTÁ�ÀZ½®Å�ÁoÉ�Å�¼ZÁoÄ ÁoÄ ½¿Ä2¾�½¿Ì2ÂTÃiÍ4¼6Æ
Ö?Ä6Æ1Í4¾�Å�¼6Â'Ê"Ë2ÁoÉ¿½®Å�Ç¥ÆoÈ7Å�¼6Â�� ( Ø�¹�¼2½¿¾�Ð�Á�ÖoÂk¾¯É¿½¿Ê"Ë2½¿Ì2½¿Å�ÇÙ¾�¼6Æ?Ï�Ö?¾�ÑoÂTÃ�ÇÛÏMÆ§¾	Å�É®ÇàÅ	Æ¡Å�¼2Â�� ( Ó�¾�½¿ÄZÏMÂ�¼6Â�Í4½¿É¿É-ÔoÂTÅ
ÀJÂkÄ2ÁoÉ¿½®çTÂkÌ¤Áo¾4½®È-Å�¼6Â�Ä6ÂTÍ�ÈwË2Ä2Ì¡Í&ÂTÃ�Â,Á�Õ	É®ÂkÐiÆ§ÄZ×?Ø

¹�¼Z½¿¾�Áo¾�¾�Ë2Ð�À2Å�½®Æ§Ä�Ó?Í4¼2½°Ï�¼¤ÍnÂ�ÒJÂkÉ¿½®ÂTÑoÂ�ÁoÏTÏTË6ÃfÁ�Å	ÂkÉ®Ç¤Ì6Âk¾�ÏMÃ�½®ÒJÂk¾�Å�¼6Â,À2Ã�½®Ñ�Á�Å	Â¯ÂkÊ;ËZ½®Å�ÇÙÈwË2Ä2Ì6Ã�Áo½°¾�½¿Ä6Ô�À2Ã�Æ?ÏMÂk¾�¾TÓ
À2Ã�ÆhÑ"½°Ì6Âk¾�Å�¼6Â�ÏMÂkÄ�Å	ÃfÁoÉ2¾	Æ§Ë6Ã�ÏMÂ�ÆoÈJÁo¾	Ç?Ð�ÐiÂTÅ	Ã�½¿Ï�½¿Ä2ÈæÆoÃ�Ð�Á�Å�½®Æ§Ä�Å�¼2Á�Å7Ì6Ã�½®ÑoÂk¾�Æ§Ë6Ã7Ð�Æ"Ì6ÂkÉcØ�¹�¼2Âk¾	Â�ÀZÁ�Ã�Å�Ä6ÂTÃ�¾�¼2½®ÀZ¾�Áo¾
ÍnÂkÉ¿É�Áo¾�Å�¼6Âk½®Ã�î ( ¾�Á�Ã�Â�ÑoÂTÃ�ÇQÀ2Ã�ÆoÅ	ÂkÏMÅ�½®ÑoÂ�Á�ÒJÆ§Ë6Å�½¿Ä;Å	ÂTÃ�Ä2ÁoÉJ½¿Ä6ÈOÆoÃ�Ð�Á�Å�½®Æ§Ä¡ÆoÈ�Å�¼6Â¯ÈwË2Ä2Ì2¾TØ W ÈOÅ	ÂkÄÙÀ2Ã�½¿ÑFÁ�Å	Â�ÂkÊ"Ë2½®Å�Ç
ÀZÁ�Ã�Å�Ä2ÂTÃ�¾�¼2½®ÀS¾rÍ4½°É¿ÉJÄ6ÆoÅ�Ô§½®ÑoÂ¯Æ§Ë6Å�Å�¼6Â�Ä2ÁoÐiÂk¾�ÆoÈ�Å�¼6Âk½®Ã�À2Ãf½®ÆoÃ��OÆoÃ�ÂTÑoÂkÄ¥Å�¼6Âk½¿Ã�ÏTË6Ã�Ã�ÂkÄ;Å8�nÉ¿½¿Ð�½¿Å	ÂkÌQÀSÁ�Ã�Å�Ä6ÂTÃ�¾TØ W È
ÏMÆ§Ë6Ã�¾�ÂoÓ;Å�¼2½°¾7Ð�Á�ÖoÂk¾n½®Å7ÑoÂTÃ�Ç�Ì2½`��ÏTË2É®Å¬Å	Æ�Áo¾�¾	Âk¾�¾&Å�¼6Â4¾�½®Ô§ÄZÁoÉ2ÏMÆ§Ä�Å	ÂkÄ;ÅTÓ6Í4¼6ÂkÄ�Á�ÀZÁ�Ã�Å�Ä2ÂTÃ�¾�¼2½®Ài½¿¾rÈæÆoÃfÏMÂkÌ�Å	Æ,ÃfÁo½¿¾	Â
ÏTÁ�ÀZ½®Å�ÁoÉJÈOÃ�Æ§Ð Å�¼6Â¯Æ§Ë2Å�¾�½¿Ì6Â¯Ð�Á�Ã�ÖoÂTÅTØnû7ÑoÂkÄ¤ÈOÆoÃ�î ( ¾�Å�¼2Á�Å�Á�Ã�Â,Ð�ÆoÃ�Â¯½¿ÄÙÅ�¼6Â¯ÀZË6ÒSÉ¿½¿Ï�ÂTÇoÂoÓZÂoØxÔ6Ø®Ó2ÀJÂkÄ2¾�½®Æ§Ä¡ÈwË2Ä2Ì2¾
ÆoÃ&ÏMÆoÃ�À8ÆoÃfÁ�Å	Â4½¿Ä;ÑoÂk¾	Å	ÆoÃ�¾TÓ?½®Å7½¿¾DÆoÈOÅ	ÂkÄ�ÑoÂTÃ�Ç�Ì2½���ÏTË2É¿Å�ÈOÆoÃrÁoÄ�Æ§Ë6Å�¾�½¿Ì6ÂTÃrÅ	Æ,Áo¾�ÏMÂTÃ�Å�Áo½¿Ä�Í4¼6ÂTÅ�¼6ÂTÃ&Å�¼6ÂTÇiÁ�Ã�Â�ÀZÁo¾�¾�½¿Ä6Ô
Ì2Ë6Â�Å	Æ�Á'É¿ÁoÏ�ÖQÆoÈ�É¿½°Ê;Ë2½°Ì2½®Å�Ç'ÆoÃ�Ì2Ë6Â�Å	Æ�½¿Ä2¾�½¿Ì6Â4½¿Ä2ÈæÆoÃ�Ð�Á�Å�½®Æ§Ä�Ó?¾�½¿Ä2ÏMÂ�Å�¼6Âk¾	Â�ÈwË2Ä2Ì2¾n¼2ÁkÑoÂ�ÏMÆ§Ð�ÀZÉ®ÂMÎ¡É°½¿Á�ÒZ½¿É¿½¿Å�ÇiÁoÄ2Ì
ÁoÉ¿É®Æ?ÏTÁ�Å�½®Æ§Ä�Ã�Ë2É®Âk¾TØDðàÆoÃ�ÂTÆ1ÑoÂTÃkÓ2Ð�Æ§¾	Ånî ( ¾&Ì6Æ�Ä6ÆoÅ&ÀZË6ÒZÉ°½¿ÏT½®çTÂ�Å�¼6Âk½®ÃnÌ6ÂkÏT½¿¾�½®Æ§ÄZ¾DÅ	Æ�ÏMÂkÁo¾�Â�½¿Ä;ÑoÂk¾	Å�½¿Ä2Ô�½¿Ä�Á,À2Ã�½®Ñ�Á�Å	Â
ÂkÊ"Ë2½®Å�Ç¡ÔoÃ�Æ§Ë6À-Ó2½¿Ä2¾	Å	ÂkÁoÌ¤Å	ÂTÃfÐ�½¿Ä2Á�Å�½¿Ä2Ô�Å�¼2Â�Ã�ÂkÉ¿Á�Å�½®Æ§ÄZ¾�¼2½®ÀÙÊ;ËZ½®ÂTÅ�É®ÇoØ'ª

ú�ÆoÅ	ÂÜÅ�¼2Á�Å¤ÍnÂ+ÁoÉ°¾	Æ Ã�Ë2É®ÂÛÆ§Ë6Å¤¾	Å	Ã�Á�Å	ÂTÔ§½¿Ï+ÒJÂk¼2Á1Ñ"½®ÆoÃÙÆoÈ�Å�¼6Â+ÔoÂkÄ6ÂTÃ�ÁoÉ�ÀZÁ�Ã�Å�Ä2ÂTÃÙ½°ÄêÅ�¼6Â+Þ2Ãf¾	ÅÙÀ8ÂTÃf½®Æ"ÌêÒ;Ç
Áo¾�¾�ËZÐ�½¿Ä6Ô�Å�¼2Á�Å7¼2½¿¾�Ê;ËZÁoÉ¿½®Å�Ç�½¿¾¬Ë2Ä6Ö?Ä6Æ1Í4Ä�Å	Æ�Å�¼6Â�½¿Ä;ÑoÂk¾	Å	ÆoÃ�¾DÁo¾¬ÍnÂkÉ¿É?Áo¾¬Å	Æ�Å�¼2Âf� ( ¼2½¿Ð�¾�ÂkÉ®È�Ø�¹�¼2½¿¾�Áo¾�¾�Ë2Ð�À2Å�½®Æ§Ä
½¿¾�¾�Ë2À2ÀJÆoÃ�Å	ÂkÌ¡Ò;ÇÙÐ�ÁoÄ;ÇQÆoÒZ¾�ÂTÃ�ÑoÂTÃ�¾�ÆoÈ�Å�¼6Â¯ÑoÂkÄ;Å�Ë6Ã�Â,ÏTÁ�ÀZ½¿Å�ÁoÉJÈOË2ÄZÌ6Ã�Áo½¿¾�½°Ä6Ô�ÏMÇ?ÏTÉ®ÂoØrûrÑoÂkÄB� ( ¾�Å�¼2Á�Å�¼2ÁkÑoÂ�É®Æ§Ä6Ô
ÁoÄ2ÌQ¾�Ë2ÏTÏMÂk¾�¾	ÈwË2É6Å	ÃfÁoÏ�Ö�Ã�ÂkÏMÆoÃfÌ2¾rÁo¾&ÂkÄ�Å	Ã�ÂTÀ2Ã�ÂkÄ6ÂkË6Ãf¾7ÆoÃ&Ð�ÁoÄ2Á�ÔoÂTÃ�¾n½¿Ä�Âk¾	Å�Á�ÒSÉ¿½¿¾�¼6ÂkÌiÏMÆ§Ð�ÀZÁoÄ2½®Âk¾&À2Ã�½®ÆoÃDÅ	Æ�r	Æ§½¿Ä2½¿Ä6Ô
�OÆoÃ�Ã�Áo½¿¾�½¿Ä2ÔG�JÁ�ÈwË2Ä2Ì�ÓFÆoÈOÅ	ÂkÄ�¾	Å	ÃfË6ÔoÔ§É®ÂrÅ	Æ�¾�Ë2ÏTÏMÂTÂkÌ'½¿Ä,À2Ã�½®Ñ�Á�Å	Â7ÂkÊ"Ë2½®Å�ÇoØDðàÆoÃ�ÂTÆ1ÑoÂTÃkÓ;Á4Ã�ÂkÏMÂkÄ;Å�ÀZÁ�ÀJÂTÃ-Ò"ÇP��Æ§ÐiÀJÂTÃ�¾
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ÁoÄ2Ì�î-ÂTÃ�Ä6ÂTÃ�� µ������ Á��7ÂMÎ"ÀSÉ¿½¿ÏT½®Å�É®Ç,Å	Âk¾	Å�¾7Í4¼2ÂTÅ�¼6ÂTÃDÑoÂkÄ�Å�Ë2Ã�Â4ÏTÁ�ÀZ½®Å�ÁoÉ°½¿¾	Å�¾D¼2Á1ÑoÂ4À2Ã�½¿ÑFÁ�Å	Â�½¿Ä6ÈOÆoÃ�Ð�Á�Å�½¿Æ§ÄiÁ�Ò8Æ§Ë2ÅDÅ�¼6Âk½®Ã
Ê"Ë2ÁoÉ¿½®Å�Ç¯ÆoÃ�Ä6ÆoÅTØD¹�¼2ÂrÀZÁ�ÀJÂTÃ-ÞSÄ2Ì2¾\ÂTÑ?½¿Ì6ÂkÄZÏMÂ&Å�¼2Á�Å¬½¿¾�ÏMÆ§Ä2¾�½¿¾�Å	ÂkÄ�Å�Í4½®Å�¼�Á�ÐiÆ?Ì6ÂkÉ�Í4¼6ÂTÃ�Â&ÑoÂkÄ�Å�Ë6Ã�Â�ÏTÁ�ÀS½®Å�ÁoÉ¿½¿¾	Å�¾�Ì6Æ
Ä6ÆoÅ�ÀJÆ§¾�¾	Âk¾�¾nÀ2Ãf½®ÑFÁ�Å	Â�½¿Ä6ÈOÆoÃ�Ð�Á�Å�½¿Æ§Ä�Á�ÒJÆ§Ë6Å�Å�¼6Âk½®ÃnÆ1Í4ÄÙÅ�Ç;ÀJÂ¨F�_J�¢®MyFTØré¬½¿Ä2ÁoÉ¿É®ÇoÓ"ÂTÑoÂkÄ¤½®È�ÍnÂ¯Áo¾�¾�Ë2ÐiÂ�Å�¼2Á�Å�� ( ¾
¼2Á1ÑoÂiÀ2Ã�½®Ñ�Á�Å	Â�½°Ä6ÈæÆoÃfÐ�Á�Å�½®Æ§ÄãÁ�Ò8Æ§Ë2Å�Å�¼6Âk½¿Ã�Å�Ç;ÀJÂoÓ\½®Å�Ì6Æ"Âk¾¯Ä6ÆoÅ�¾	ÂTÂkÐ ÆoÒ;Ñ?½®Æ§Ë2¾�Í�¼�Ç¥Å�¼2ÂTÇàÍnÆ§Ë2É¿ÌãË2¾	Â�Å	Ã�ÁoÄ2¾	ÈOÂTÃ
ÏMÆ§Ä2¾	Å	ÃfÁo½¿Ä�Å�¾�Áo¾¯ÁÙ¾�½®Ô§ÄZÁoÉ¿½¿Ä6Ô�ÆoÃ¯¾	ÆoÃ�Å�½¿Ä6ÔÙÌ6ÂTÑ"½°ÏMÂoØ�â�Å¯¾	ÂTÂkÐ�¾�ÐiÆoÃ�ÂiÄ2Á�Å�Ë2Ã�ÁoÉ-Å�¼ZÁ�Å�¼Z½®Ô§¼àÅ�Ç;ÀJÂk¾�ÍnÆ§Ë2É¿ÌãË2¾	Â�Å�¼6Â
¾	Å	Ã�ËZÏMÅ�Ë6Ã�Â¯ÆoÈ¬ÏMÆ§ÐiÀJÂkÄ2¾�Á�Å�½®Æ§Ä¤Å	ÆQ¾	ÂTÀZÁ�Ã�Á�Å	Â�Å�¼6ÂkÐ�¾	ÂkÉ®ÑoÂk¾�ÈæÃ�Æ§Ð Å�¼6Â,É®ÆhÍ�Å�Ç"ÀJÂk¾TØ

â}Ä ¾�Ë2Ð¤ÓDÒ"Ç5É¿½¿Ð�½®Å�½¿Ä6Ô¤Å�¼6ÂÙÈwË2Ä2Ì:Å	Æ+Å�¼6Â¤ÐiÆ§¾	Å'É¿½¿Ê"Ë2½¿Ì�½¿Ä;ÑoÂk¾	Å	ÆoÃ�¾kÓ7Å�¼6Â�� ( ÏTÁoÄ�Ã�ÂkÌ2ËZÏMÂ¡Å�¼2Â¡É¿½¿ÖoÂkÉ¿½¿¼6Æ"Æ"Ì
ÆoÈ&¼ZÁkÑ?½¿Ä6Ô¡Å	Æ¤ÔoÆ¡ÒSÁoÏ�ÖàÅ	Æ¤Å�¼2Â�Æ§Ë2Å�¾�½¿Ì6Â'Ð�Á�Ã�ÖoÂTÅTØ,¹4¼2½¿¾�¾	Å	Ã�Á�Å	ÂTÔoÇoÓ�¼2Æ1ÍnÂTÑoÂTÃkÓ-ÁoÉ¿¾	ÆÙÂkÄ;Å�Áo½¿É¿¾�Å�ÍnÆ¥ÏMÆ§¾	Å�¾TØ�é�½¿Ã�¾	ÅTÓ
ÂTÑoÂkÄëÅ�¼6Â¥Ð�Æ§¾	Å�É¿½¿Ê"Ë2½¿Ì:½¿Ä�ÑoÂk¾�Å	ÆoÃ�¾�Ð�Á1Ç�Ä6ÂTÂkÌ Å	ÆÜÒ8Â¤ÏMÆ§ÐiÀJÂkÄ2¾�Á�Å	ÂkÌëÈæÆoÃ�¼2Æ§É¿Ì2½¿Ä6Ô+½¿É¿É°½¿Ê;ËZ½¿Ì�¾	Å�Á�ÖoÂk¾QÁoÄ2Ì Í4½¿É¿É
Ã�ÂkÊ"Ë2½®Ã�Â�Á,É¿½¿Ê"Ë2½¿Ì2½®Å�Ç�À2Ã�ÂkÐ�½¿Ë2Ð¤ØD¸"ÂkÏMÆ§Ä2Ì�Ó"½¿ÄiÅ�¼6Â�ÃfÁ�Ã�Â�ÂTÑoÂkÄ;Å&Å�¼2Á�ÅrÅ�¼6Âk¾	Â�É°½¿Ê;ËZ½¿Ì'½¿Ä�ÑoÂk¾�Å	ÆoÃ�¾rÌ6Æ,ÈOÁoÏMÂ�Á�É¿½¿Ê"Ë2½¿Ì2½¿Å�Ç
ÏMÃ�½¿¾�½¿¾TÓ?Å�¼6Â,Ð�Á�Ã�ÖoÂTÅ�Í4½¿É¿É8Âk¾	ÀJÂkÏT½¿ÁoÉ°É®Ç�ÀJÂkÄ2ÁoÉ¿½®çTÂ¯Å�¼2ÂP� ( Ø W Ë6Å�¾�½¿Ì6Â�½¿Ä�ÑoÂk¾�Å	ÆoÃ�¾�Í4½°É¿ÉJ¾	ÂTÂ�Å�¼2Á�Å�Å�¼2Â�ÈOËZÄ2ÌÙ½¿ÐiÀJÆ§¾	Âk¾
Å	Ã�ÁoÄ2¾�ÈæÂTÃ'ÏMÆ§Ä2¾	Å	Ã�Áo½°Ä�Å�¾�ÁoÄ2Ì�Å�¼"Ë2¾�¼2Áo¾�ÑoÂTÃ�Ç5É¿½¿Ê"Ë2½¿ÌÜ½°Ä�ÑoÂk¾	Å	ÆoÃf¾TØ¥â�È�Å�¼6Âk¾	ÂQî ( ¾�¼2ÁkÑoÂÙÏ�¼2Æ§¾	ÂkÄ�Å	ÆÛÀZÁo¾�¾,Æ§Ä:Å�¼6Â
Ä6ÂTÍ ÈwË2Ä2Ì�ÓJ½®Å¯Á�ÔoÔoÃ�Á1ÑFÁ�Å	Âk¾�Å�¼6Â�Ð�Á�Ã�ÖoÂTÅTáu¾,ÏMÆ§Ä2ÏMÂTÃ�Ä+Å�¼2Á�Å¯Å�¼6ÂiÈwË2Ä2Ìã½¿¾�Á¤É®ÂkÐiÆ§Ä\Ø�åì¼2ÂkÄÜ½¿ÐiÀJÆ§¾�½¿Ä6Ô¡É¿½¿Ê"Ë2½¿Ì2½¿Å�Ç
ÏMÆ§Ä2¾	Å	ÃfÁo½¿Ä�Å�¾kÓ�Å�¼6Â¨� ( ¼2Áo¾�Å	ÆÙÅ	Ã�ÁoÌ6ÂiÆ���Å�¼6Âk¾	ÂiÏMÆ§¾	Å�¾�Á�Ô§Áo½°Ä2¾	Å�Å�¼6Â'ÒJÂkÄ6ÂTÞ2Å�¾�ÈæÃ�Æ§Ð ¼2ÁkÑ?½¿Ä6ÔÙÉ¿½¿Ê"Ë2½¿ÌÛ½¿Ä�ÑoÂk¾�Å	ÆoÃ�¾TØ
â}ÄÛÅ�¼2Â'ÏMÆ§Ä;Å	ÂMÎ?Å¯ÆoÈrÆ§Ë6Ã¯ÐiÆ?Ì6ÂkÉ�ÓJÍnÂ�Í�½¿É¿É-¾�¼6Æ1Í Ë2Ä2Ì2ÂTÃ�Í4¼Z½¿Ï�¼+ÏT½®Ã�ÏTËZÐ�¾	Å�ÁoÄ2ÏMÂk¾�½®Å�½¿¾�ÆoÀ2Å�½¿Ð�ÁoÉ�ÈOÆoÃ¯Å�¼6Â�� ( Å	Æ
Ã�ÂkÌ2ËZÏMÂ¯Å	Ã�ÁoÄ2¾	ÈOÂTÃ�Á�ÒZ½¿É°½®Å�ÇQÆoÈ�Å�¼6Â�¾	Å�Á�ÖoÂk¾TØ
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W Ë6Ã�ÐiÆ?Ì6ÂkÉ&¼ZÁo¾,Å�Í&Æ+ÀZÉ¿Á1ÇoÂTÃ�¾#�ÁÛÔoÂkÄ6ÂTÃ�ÁoÉnÀZÁ�Ã�Å�Ä2ÂTÃR�@� ( ��ÁoÄZÌ:ÁãÉ¿½¿Ð�½¿Å	ÂkÌÜÀZÁ�Ã�Å�Ä6ÂTÃl�wî ( �fØ�å ¼2½¿É¿Â�ÍnÂQÆ§Ä2É¿Ç
ÐiÆ?Ì6ÂkÉ�Á�¾�½°Ä6Ô§É®Â¤î ( ÈæÆoÃ¡¾�½¿ÐiÀZÉ°½¿ÏT½®Å�ÇoÓrÍ&Â¥Í�½¿É¿É&Ò8Â¥½°ÐiÀZÉ¿½¿ÏT½¿Å�É®Ç�Áo¾�¾�Ë2Ð�½¿Ä6Ô+Å�¼2Á�Å�Å�¼6ÂTÃ�ÂàÁ�Ã�ÂàÐ�ÁoÄ;Ç î ( ¾�ÁoÄ2Ì�Ó
Å�¼6ÂTÃ�ÂTÈOÆoÃ�ÂoÓ6Å�¼6ÂP� ( ¼2Áo¾�ÁoÉ¿ÉJÅ�¼2Â¯ÒZÁ�Ã�Ô§Áo½¿Ä2½°Ä6Ô�ÀJÆhÍ&ÂTÃkØ !y¸ â}Äà¸"ÂkÏMÅ�½®Æ§Ä ÷ Ø ù ÓSÍ&Â¯ÂMÎ?Å	ÂkÄ2ÌÙÅ�¼6Â�Ð�Æ"Ì6ÂkÉJÅ	Æ�ÁoÉ°É®Æ1Í�ÈOÆoÃ
ú�Áo¾�¼¤ÒZÁ�Ã�Ô§Áo½°Ä2½¿Ä6Ôi½¿ÄÙÅ�¼6Â�¾	ÂkÏMÆ§Ä2Ì¤Ã�Æ§ËZÄ2Ì�Ø

¹�¼2Âf� ( ÍnÁoÄ;Å�¾DÅ	Æ�Ã�Áo½¿¾�Â�Á�Þ6Î?ÂkÌiÁoÐiÆ§Ë2Ä;Å¬ÆoÈSÏTÁ�ÀZ½¿Å�ÁoÉº¹¯Å	Æ¯ÞZÄ2ÁoÄ2ÏMÂ�Á�Þ2Ã�¾�Å�ÈwË2Ä2Ì�ØD¸?½¿Ä2ÏMÂnÍnÂ�Á�Ã�Â�½¿Ä�Å	ÂTÃ�Âk¾	Å	ÂkÌ
½¿Ä�¼6Æ1Í ¾�ÏMÃ�ÂTÂkÄ2½°Ä6Ô�ÈOÆoÃ�½¿Ä;ÑoÂk¾	Å	ÆoÃ�¾�Á��JÂkÏMÅ�¾�ÈwË6Å�Ë6Ã�ÂrÏMÆ§¾	Å�¾�ÆoÈ2ÏTÁ�ÀZ½®Å�ÁoÉ�Ó�ÍnÂrÍ4½°É¿ÉoÁo¾�¾�Ë2Ð�Â&¼6Â&ÀZÉ¿ÁoÄ2¾�Å	Æ�Ã�Áo½¿¾�Â&Á4¾�ÂkÏMÆ§Ä2Ì
ÈwË2Ä2Ì¤½¿Ä¤Å�¼2Â�ÈOË2Å�Ë6Ã�ÂoØ&¹4¼6ÂTÃ�Â�Á�Ã�Â�Å�ÍnÆ�Å�Ç"ÀJÂk¾�ÆoÈ¬ÑoÂkÄ;Å�Ë6Ã�Â�ÏTÁ�ÀS½®Å�ÁoÉ¿½¿¾	Å�½°ÄÙÅ�¼6Â�ÀJÆoÀZË2É¿Á�Å�½¿Æ§Ä�Ó2ÁiÔoÆ"Æ"ÌàÅ�Ç"À8Â+�OÍ4½®Å�¼
À2Ã�ÆoÒSÁ�ÒZ½¿É¿½®Å�Ç�»c��ÁoÄZÌ5Á¤ÒZÁoÌ�Å�Ç"À8Â%�OÍ4½®Å�¼ÜÀZÃ�ÆoÒZÁ�ÒZ½¿É°½®Å�Ç µx¼ »c�fØÙ¶�ÔoÆ;Æ?ÌÜÑoÂkÄ;Å�Ë6Ã�Â¡ÏTÁ�ÀZ½®Å�ÁoÉ¿½¿¾�ÅTáu¾¯ÈOËZÄ2Ì+Í4½¿É¿É¬ÒJÂ
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Ñ�Á�Ã�½®ÂTÅ�Ç¡ÆoÈ�Å	ÂTÃ�Ð�¾�Á�Ã�Â¯ÂkÐiÀSÉ®Æ1ÇoÂkÌ�Ø&¹�¼;ËZ¾TÓ?Å	Æ�Áo¾�¾	Âk¾�¾�Å�¼2Â¯ÂMÎ"Å	ÂkÄ;Å�Å	Æ�Í4¼2½°Ï�¼¡Å�¼6Â�Á�ÔoÃ�ÂTÂkÐiÂkÄ;Å�¾�Âk½¿Å�¼6ÂTÃ�ÈOÁoÏT½°É¿½®Å�Á�Å	Â
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Á�Ã�ÂiÆhÍ4Ä6ÂkÌ+Ò"ÇãÉ®Âk¾�¾�Å�¼2ÁoÄ µ òoò Õ	ÁoÏTÏMÃ�ÂkÌ2½¿Å	ÂkÌ�½¿Ä;ÑoÂk¾	Å	ÆoÃ�¾�×h�OÅ�¼6Æ§¾�Â�Í4½®Å�¼ÎÍ�õ�òoò?Óuòoòoòã½¿Ä+ÁoÄ2Ä;ËZÁoÉDÄ6ÂTÅ�½¿Ä2ÏMÆ§ÐiÂ'ÈOÆoÃ
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Table 1 
 

Characteristics of the private equity funds in the sample. The sample consists of 243 U.S. private 
equity partnerships.  The table indicates the key characteristics of the funds and the private equity 
organizations in the sample.  Dummy variables are denoted with question marks. Note that the 
industry dummies do not add up to 100 percent, since private equity funds can report activities in 
several different industries. 

 
 Mean Standard Deviation Minimum Maximum 
Sequence of fund 5.4 4.9 1 36 
Early-stage venture fund? 0.30  0 1 
Buyout fund? 0.19  0 1 
Size of fund ($ millions) 451.8 778.4 10.5 6100.0 
Year of private equity group establishment 1981 9.1 1946 2000 
Year of fund final closing 1992 6.6 1974 2001 
California-based fund? 0.35  0 1 
Massachusetts-based fund? 0.26  0 1 
New York-based fund? 0.15  0 1 
California-based fund? 0.35  0 1 
Pharmaceutical Industry? 0.47  0 1 
Computer/Internet Industry? 0.42  0 1 
Business Services? 0.28  0 1 
Telecommunications Industry? 0.39  0 1 

  



Table 2 
 

Summary of the provisions used to construct the dependent variables in the analyses.  The first column indicates how often the contractual term 
regarding transferability is found in the 243 partnership agreements in the sample.  The second through fifth columns indicates whether the measure is 
included in the construction of the four composite measures used in the analysis below.  A “+” sign indicates that the presence of the provision was 
regarded as a favorable indication in constructing the variable; a “-“ sign that its presence was regarded as a negative indication. 
 
 Frequency Is This Measure Included in Dependent Variable? 
 of Term in Composite of LP Count of LP Key Pro-GP Contract 
Contractual Feature Contracts “Friendliness” Transferees Restrictions Complexity 
Other LPs have right of first refusal? 33% +   + 
Transfers allowed to:      
   Other LPs? 30% + +  + 
   Partners of LP? 17% + +  + 
   Family members/trusts? 46% + +  + 
   Former spouse after divorce? 13% + +  + 
   Successor entity after merger/dissolution? 40% + +  + 
   Trustee/creditor after bankruptcy? 4% + +  + 
   Wholly owned subsidiary? 33% + +  + 
   80% owned subsidiary? 16% + +  + 
   Majority owned corporation? 8% + +  + 
   Successor trustee/trust fiduciary? 69% + +  + 
   Sophisticated investors? 34% + +  + 
Heir has rights to stop payments? 2% +   + 
Transfer cannot:      
   Add regulatory requirements for other LPs? 82% -   + 
   Result in partnership termination? 57% -   + 
   Lead to transferee not having LP status? 24% -   + 
   Violate laws? 64% -   + 
   Add taxes? 44% -   + 
   Be to entity whose business conflicts w/other LPs?  2% -   + 
   Be to entity whose business conflicts w/GPs?  3% -  + + 
GP must approve transfer? 89% -  + + 
Transfer must be to only one person? 9% -   + 
Transfer can only be to one non-existing LP? 3% -   + 
Transfer must be of no more than 50% of LP interest? 14% -   +
Transfer must be of no less than 100% of LP interest? 10% -   +
GP will manage process of finding appropriate LP? 9% -   + 
Agent handling transfer may represent multiple sellers? 25% -   + 
LP bears cost of transfer? 63% -   + 
GP must approve LP’s status as appropriate LP? 73% -  + + 
Transferee must agree to partnership agreement? 42% -   + 



 
Table 3 

 
Appearance of key transferability provisions in different types of partnership agreements.  The 
sample consists of 243 U.S. private equity partnerships.  The table indicates the mean of the various 
measures of transferability restrictions for funds with different characteristics.  Test statistics from t-
tests of the differences are also presented.  
 
 Variable: 
 Composite of LP Count of LP Key Pro-GP Contract 
 “Friendliness” Transferees Restrictions Complexity 
Sequence of fund:     
  Above median 3.69 3.53 1.78 10.80 
  Below median 2.97 2.63 1.50 9.49 
    Test statistic of difference 1.91

c
 2.99

a
 3.65

a
 2.94

a
 

Early-stage venture fund:     
  Yes 4.62 3.90 1.64 11.33 
  No 2.67 2.74 1.65 9.46 
    Test statistic of difference 5.11

a
 3.72

a
 0.11 4.03

a
 

Buyout fund:     
  Yes 1.64 2.04 1.62 8.96 
  No 3.62 3.33 1.66 10.26 
    Test statistic of difference 4.34

a
 3.46

a
 0.35 2.34

b
 

Fund size:     
  Above median 3.10 2.82 1.73 10.17 
  Below median 3.53 3.30 1.53 10.09 
    Test statistic of difference 1.13 1.58 2.57

b
 0.19 

Year of private equity group formation:     
  More recent than median 2.60 2.37 1.67 9.80 
  Less recent than median 3.99 3.71 1.60 10.41 
    Test statistic of difference 3.73

a
 4.55

a
 0.87 1.34 

California fund:     
  Yes 5.03 4.57 1.63 12.05 
  No 2.28 2.28 1.66 8.91 
    Test statistic of difference 8.08

a
 8.45

a
 0.44 7.60

a
 

Massachusetts fund:     
  Yes 2.28 1.89 1.51 8.62 
  No 3.59 3.51 1.70 10.51 
    Test statistic of difference 3.19

a
 5.07

a
 2.26

b
 3.89

a
 

New York fund:     
  Yes 2.47 2.58 1.81 9.69 
  No 3.39 3.18 1.62 10.08 
    Test statistic of difference 1.79

c
 1.44 1.73

c
 0.62 

Year of fund formation:     
  More recent than median 2.88 2.68 1.77 10.25 
  Less recent than median 3.72 3.41 1.50 10.02 
    Test statistic of difference 2.20

b
 2.43

b
 3.54

a
 0.52 

 
a
Significant at 1% confidence level. 

b
Significant at 5% confidence level. 

c
Significant at 10% confidence level. 



Table 4 
 

Regression analysis, using composite measure of limited partner-friendly transferability restrictions.   The sample consists of 243 U.S. private equity 
partnerships.  The dependent variable, defined in Table 2, takes on values between –3 and +11.  The independent variables include the sequence of the 
fund, dummy variables for funds specializing in early–stage venture and buyout investing and those based in California, Massachusetts, and New York, 
the year the private equity group was established, the logarithm of fund size (in millions of dollars), as well as dummies for the industry focus of the 
fund.  Fixed effects for the year of the fund closing are included in all regressions; those for the private equity organization in some regressions.  
Standard errors are in brackets.  

 
 Dependent Variable: Composite Measure of Limited Partner-Friendly Transferability Restrictions 
Sequence of fund 0.09 [0.04]

b
 0.06 [0.05]0.06 [0.05] 0.14 [0.05]

a
 0.07 [0.04]

c
 0.08 [0.04]

c
 0.08 [0.04]

c
 

Early-stage venture fund 1.66 [0.43]
a
 1.62 [0.43]

a
1.62 [0.43]

a
 -0.02 [0.48]  0.92 [0.42]

b
 0.90 [0.43]

b
 

Buyout fund -1.49 [0.56]
a
 -1.34 [0.57]

b
-1.34 [0.57]

b
 0.01 [0.58]  -0.69 [0.52] -0.59 [0.54] 

Logarithm of fund size 0.32 [0.22] 0.26 [0.22]0.26 [0.22] -0.33 [0.21]    
Year private equity group formed   -0.03 [0.02]-0.03 [0.02]     
California fund?    2.86 [0.52]

a
 2.45 [0.53]

a
 2.34 [0.55]

a
 

Massachusetts fund?    0.25 [0.55] 0.39 [0.54] 0.32 [0.56] 
New York fund?    0.51 [0.60] 0.80 [0.61] 0.78 [0.69] 
Pharmaceutical Industry?      -1.34 [0.65]

b
 

Computer/Internet Industry?      -1.30 [0.67] 
Business Services?      1.90 [0.65]

 a
 

Telecommunications Industry?      -0.27 [0.69] 
   Year fixed effects? Yes YesYes Yes Yes Yes Yes 
   Private equity group fixed effects? No NoNo Yes No No No 
     Number of observations 243 243243 243 243 243 233 
     F-statistic 2.72 2.702.70 2.47 3.52 3.68 4.31 
     p-Value 0.000 0.0000.000 0.001 0.000 0.000 0.000 
     Adjusted R

2
 0.17 0.170.17 0.84 0.23 0.25 0.42 

 
a
Significant at 1% confidence level. 

b
Significant at 5% confidence level. 

c
Significant at 10% confidence level. 



  

Table 5 
 

Regression analysis, using alternative measures of transferability restrictions.  The sample consists of 243 U.S. private equity partnerships.  The 
dependent variables, defined in Table 2, are the count of the number of parties that the limited partners are allowed to transfer partnership interests to 
(taking on values between 0 and 8), the count of the number of key pro-general partner terms are included in the agreement (taking on values between 
0 and 3), and the overall measure of the complexity of the agreement (taking on values between 0 and 18).  The independent variables include the 
sequence of the fund, dummy variables for funds specializing in early–stage venture and buyout investing, and the logarithm of fund size (in millions of 
dollars).  Fixed effects for the year of the fund closing are included in all regressions; those for the private equity organization in some regressions.  
Standard errors are in brackets.  

 
 Dependent Variable: 
 Count of LP Transferees Key Pro-GP Terms Contractual Complexity 
Sequence of fund 0.06 [0.03]

c
 0.05 [0.03]

c
 0.002 [0.01] -0.03 [0.01]

b
 0.08 [0.05] 0.14 [0.05]

a
 

Early-stage venture fund 1.20 [0.36]
a
 0.08 [0.25] -0.09 [0.09] 0.04 [0.13] 1.62 [0.52]

a
 -0.13 [0.46] 

Buyout fund -0.76 [0.46] 0.06 [0.31] -0.23 [0.12]
b
 -0.24 [0.15] -1.20 [0.68]

c
 -0.47 [0.56] 

Logarithm of fund size 0.18 [0.18] -0.36 [0.11]
a
 -0.0005 [0.04] 0.01 [0.05] 0.20 [0.26] -0.15 [0.20] 

   Year fixed effects? Yes Yes Yes Yes Yes Yes 
   Private equity group fixed effects? No Yes No Yes No Yes 
     Number of observations 243 243 243 243 243 243 
     F-statistic 2.13 3.67 2.39 4.20 2.19 8.00 
     p-Value 0.002 0.000 0.000 0.000 0.001 0.000 
     Adjusted R

2
 0.12 0.93 0.14 0.75 0.12 0.90 

 
a
Significant at 1% confidence level. 

b
Significant at 5% confidence level. 

c
Significant at 10% confidence level. 



  

Table 6 
 

Regression analysis, using composite measure of limited partner-friendly transferability restrictions 
and controls for limited partner composition.  The sample consists of 84 U.S. private equity 
partnerships with data on their limited partners.  The first panel indicates the mean number and 
share of the limited partners in the sample funds.  The dependent variable, defined in Table 2, takes 
on values between –3 and +11.  The independent variables include the sequence of the fund, dummy 
variables for funds specializing in early–stage venture and buyout investing, the logarithm of fund 
size (in millions of dollars), and the number or share of limited partners of various types.  High-
status limited partners are defined as those universities who has a greater than 5% allocation to 
private equity in 1991, the foundations with the most established private equity programs, and the 
funds-of-funds that were active before 1991.  Fixed effects for the year of the fund closing are 
included in all regressions.  Standard errors are in brackets.  

 
Panel A: Composition of Limited Partners 

 LPs for private equity group 
Limited partner type Number Share* 
University LPs 2.6 22% 
Fund-of-fund LPs 1.3 12% 
Bank LPs 0.4 3% 
Investment bank LPs 0.1 1% 
Pension fund LPs 1.7 17% 
Foundation LPs 0.7 5% 
Corporate LPs 0.8 6% 
High-status LPs 3.0 26% 

Panel B: Regression Analyses 
 Dependent Variable: Composite Measure of Limited 
 Partner-Friendly Transferability Restrictions 
 Using count of LPs Using share of LPs 
Sequence of fund 0.23 [0.08]

a
 0.25 [0.07]

a
 0.17 [0.07]

b
 0.20 [0.06]

a
 

Early-stage venture fund 0.39 [0.75] 0.43 [0.73] 0.33 [0.67] 0.27 [0.62] 
Buyout fund -0.63 [0.90] -0.90 [0.80] -0.89 [0.79] -0.88 [0.74] 
Logarithm of fund size -0.75 [0.50] -0.46 [0.42] -0.39 [0.45] -0.42 [0.38] 
University LPs 1.58 [1.49]  0.18 [0.12]  
Fund-of-fund LPs 1.56 [1.96]  0.18 [0.20]  
Bank LPs -1.91 [4.11]  -0.26 [0.33]  
Investment bank LPs 7.79 [9.03]  0.21 [0.82]  
Pension fund LPs 0.29 [1.52]  -0.12 [0.13]  
Foundation LPs 6.50 [3.83]

c
  0.59 [0.29]

b
  

Corporate LPs 2.37 [3.28]  -0.02 [0.26]  
High-status LPs  1.99 [1.28]  0.34 [0.09]

a
 

   Year fixed effects? Yes Yes Yes Yes 
     Number of observations 84 84 84 84 
     F-statistic 3.38 4.34 4.45 5.84 
     p-Value 0.000 0.000 0.000 0.000 
     Adjusted R

2
 0.39 0.39 0.48 0.48 

 
*This refers to the mean share of the group among the limited partners, rather than the share of dollars 
invested. 
 
a
Significant at 1% confidence level. 

b
Significant at 5% confidence level. 

c
Significant at 10% confidence level. 

 




