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THE COWEN INSIGHT
Our Cannabis Tracker is a biweekly rolling update on cannabis legislation in individual
states. For an update on federal cannabis legislation, click here for the latest analysis from
Cowen Financial Services Policy Analyst Jaret Seiberg. For more granular tobacco and
cannabis industry news, click here for Cowen's most recent Cigarette & Cannabis Circular.

What's New and Noteworthy (Eric Assaraf - Cowen Washington Research Group)

New Jersey lawmakers are giving up on marijuana legalization bills and are now seeking to
put legalization on the 2020 ballot. State lawmakers also advanced a multi-bill package that
includes a ban on flavored vape liquids and cartridges.

Massachusetts lawmakers passed the nation's toughest ban on flavored tobacco and vaping
products while regulators issued a quarantine order on all recreational marijuana vaping
products.

Oregon's Court of Appeals placed a stay on Gov. Kate Brown's (D) ban on flavored cannabis
vaping products, while regulators in Washington State and Ohio banned vitamin E acetate
additives in vaping products.

The New York City Council is expected to vote on a bill to ban flavored e-cigarettes Tuesday.

Alabama

On June 10, Gov. Kay Ivey (R) signed a substitute medical marijuana bill to further study the
issue rather than legalize it. On May 8, a state House committee narrowly defeated a bill to
decriminalize small amounts of marijuana. Source: Marijuana Business Daily

Analysis: Gov. Kay Ivey (R) has indicated she would consider signing a medical cannabis bill
if it's tightly controlled and limited.

Alaska

Lt. Gov. Kevin Meyer (R) signed new regulations into law on March 12 that will allow Alaska
residents to consume cannabis at licensed dispensaries later this year. Source: Marijuana
Moment

Arizona

On June 7, Arizona Gov. Doug Ducey (R) signed a bill (SB 1494) that requires product testing
for contaminants under its medical marijuana program. Meanwhile, activists and cannabis
businesses in the state are seeking to launch a campaign to get marijuana legalization on
the ballot in 2020. Source: Phoenix News Times

Arkansas

On April 8, the Arkansas Senate unanimously passed a bill that seeks to limit the appeal of
medical marijuana to children by adding restrictions to the manufacture and processing of
edibles and regulating marijuana advertising. A House bill (HB 1972) was also introduced on
April 1 that would decriminalize small amounts of marijuana. Source: Miami Herald

California

On Nov. 21, California regulators announced that marijuana taxes will increase as of
January 1. On Sept. 12, lawmakers sent Gov. Gavin Newsom (D) bills to exempt medical
cannabis compassion programs from taxes and let cannabis businesses deduct expenses
on their state tax returns. Another bill would allow terminally ill patients to use medical
marijuana in healthcare facilities. On June 14, California's Senate Health Committee
approved a bill regulating CBD in food products. On May 21 the California Senate approved
a bill to create a state-chartered bank to serve the marijuana industry. On May 13, hemp
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legalization and a number of cannabis bills involving banking, pets, transparency, and
statewide delivery cleared the Senate Appropriations Committee. Source: Marijuana
Moment

Analysis: California currently follows FDA's stance banning hemp-derived CBD in food and
dietary supplements. The legislation would expressly permit the sale of hemp-derived CBD
in foods, supplements, and topical applications.

Colorado

On May 29, Gov. Jared Polis (D) signed bills allowing marijuana hospitality establishments
and marijuana deliveries from licensed dispensaries. The governor also signed a bill opening
the state’s cannabis industry to outside investors. Source: Colorado Sun

Connecticut

On May 8, Connecticut lawmakers sent a bill to the governor's desk allowing hemp
cultivation. On May 1, the state Senate Finance Committee approved a bill legalizing
recreational marijuana with associated taxes; however, the Senate President has indicated
a floor vote will likely be pushed to a special session after June 5. Source: Hartford Courant

Analysis: Gov. Ned Lamont (D) has previously signaled support for marijuana legalization
and would likely sign such a bill if it reaches his desk.

Delaware

On Aug. 5, Delaware Gov. John Carney (D) signed a bill extending marijuana
decriminalization to juveniles. On June 5, the state's House Revenue & Finance Committee
cleared a recreational marijuana bill (HB 110) by an 8-3 vote, advancing it to the full
chamber. The legislation would legalize recreational marijuana for adults over 21 with a
15% tax at the point of sale. Source: Marijuana Moment

Analysis: A similar legalization bill failed in the House last year and Gov. Carney has
expressed skepticism on such legalization.

District of Columbia

On May 2, D.C. Mayor Muriel Bowser (D) announced she’s sending a bill to legalize
recreational marijuana sales to the District Council. The plan is contingent upon
congressional Democrats removing a rider blocking cannabis reform. Source: Forbes

Florida

On June 26, Florida Gov. Ron DeSantis (R) signed a hemp and CBD regulation bill into law.
The state's House Appropriations Committee approved a bill to cap THC levels in medical
marijuana at 10% on April 9. On March 18, Gov. DeSantis signed a bill that eliminates the
state's ban on smokable medical cannabis. Source: Miami Herald

Georgia

On May 10, Gov. Brian Kemp (R) signed legislation that allows Georgia farmers to begin
growing hemp. On April 17, the governor signed a bill into law that allows in-state
production and sale of low-potency medical marijuana oil. Source: Atlanta Journal
Constitution
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Hawaii

On July 8, a bill to decriminalize possession of small amounts of marijuana became law. On
May 1, the state Department of Health advised consumers and businesses on the illegality
of cannabis-derived products including CBD. However, the effort to legalize recreational
marijuana in Hawaii stalled after a legalization bill did not meet a March 1 deadline to be
considered by the state Senate. Source: Honolulu Star Advertiser

Analysis: Hawaii's legalization bill made it further than in past sessions, but the effort is
now essentially shelved as a ballot initiative is not an option in Hawaii.

Idaho

On Nov. 19, Idaho Gov. Brad Little (R) issued an executive order allowing hemp to be
transported across the state. A bill that would create permits for interstate hemp shipments
cleared the Senate on April 9 and the House on April 5. However, a separate bill to legalize
industrial hemp appears doubtful as changes in the Senate version has caused some House
members to withdraw their support. Source: Associated Press

Analysis: Gov. Brad Little (R) has signaled support for the hemp bills if amendments sought
by law enforcement officials are approved.

Illinois

Illinois Gov. J.B. Pritzker (D) signed a bill making medical marijuana permanently legal
expanding the list of qualifying conditions. On June 25, Illinois Gov. Pritzker signed a bill
making Illinois the 11th state to legalize sale and use of recreational marijuana. Additionally,
the state Senate cleared a bill on April 4 that would permit banking services for cannabis.
Source: Herald & Review

Analysis: Illinois is the first state to legalize adult-use cannabis sales through legislation
rather than a ballot measure.

Indiana

On April 24, the state House cleared a bill (Senate Bill 516) legalizing industrial hemp. The
measure now heads to the governor's desk where it is expected to be signed into law.
Source: Indianapolis Star

Iowa

On May 24, Gov. Kim Reynolds (R) vetoed a bill (House File 732) that would have expanded
the state's medical CBD program. On May 13, the governor signed a law enabling industrial
hemp production. On April 1, the state Senate cleared a bipartisan bill that would reduce
penalties for possession of small amounts of marijuana by a vote of 40-8. Source: The
Gazette

Kansas

On May 21, Kansas Gov. Laura Kelly (D) signed a bill allowing low-THC cannabis oil for life-
threatening medical conditions. On April 15, the governor signed a bill into law allowing the
cultivation of industrial hemp. Source: Pratt Tribune

Kentucky

On March 6, Kentucky’s House Judiciary Committee voted 16-1 to advance a bill that
would legalize medical cannabis in the state. The bill, which has 43 co-sponsors out of the
chamber’s 100 total members, would establish a medical cannabis program under a newly
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named Department for Alcoholic Beverage and Cannabis Control. The bill now advances
to the Rules Committee before it is forwarded to the floor for a full House vote. Source:
Marijuana Moment

Louisiana

On June 18, Gov. Jon Bel Edwards (D) signed a bill allowing inhalation of medical marijuana.
On June 6, the governor signed a hemp legalization bill that places a 3% excise tax on retail
sales of industrial hemp and CBD products, in addition to sales taxes. More than a dozen
other marijuana-related bills have been filed by Louisiana legislators for this year’s session.
Among them, House Bill 509 by Rep. John Bagneris (D) would legalize adult-use recreational
marijuana. Source: The News-Star

Analysis: Gov. Edwards has not shown support for legalization of recreational marijuana.

Maine

On June 28, Maine Gov. Janet Mills (D) signed a bill creating a framework for legal marijuana
sales. On March 26, Gov. Mills signed a bill allowing CBD to be added to food products. As an
emergency measure, the law goes into effect immediately. Source: Portland Press Herald

Maryland

Maryland Gov. Larry Hogan signed a bill into law legalizing edible medical-marijuana
products on May 13. Source: Washington Post

Massachusetts

On Nov. 21, state lawmakers passed the nation's toughest ban on flavored tobacco and
vaping products. On Nov. 12, state regulators issued a quarantine order on all recreational
marijuana vaping products. On Nov. 5, a judge lifted the state's ban on vaping products for
medical marijuana patients. On Sept. 24, Gov. Charlie Baker (R) ordered a four-month ban
on vaping products, including marijuana. On Sept. 12, Massachusetts regulators voted to
require marijuana companies to disclose all specific ingredients in vaping cartridges. On May
16, the state Cannabis Control Commission voted to approve a “social consumption” pilot
program in up to a dozen Massachusetts cities and towns. State lawmakers would have to
sign legislation for the pilot to move forward. Source: Boston Globe

Michigan

On Nov. 5, the Michigan House of Representatives approved legislation to expand
expungements for marijuana and other past offenses. On Sept. 10, the Michigan House
of Representatives approved a bill requiring warning labels on marijuana products for
expectant mothers. On March 29, Michigan's Bureau of Marijuana Regulation (BMR) and
the Michigan Dept. of Agriculture & Rural Development (MDARD) issued joint guidance
regarding CBD (cannabidiol) and industrial hemp. The guidance follows FDA's stance
banning hemp-derived CBD in food and dietary supplements. Source: Michigan.gov

Minnesota

On March 11, a Minnesota Senate committee rejected proposals to legalize marijuana and
create a task force to study the issue. Source: MPR News

Missouri

On May 15, the state House of Representatives gave final approval to an industrial
hemp expansion bill, sending it to the governor's desk for signing. On April 17, a bill
decriminalizing possession of small amounts of marijuana failed in the Missouri House after
it had previously cleared the House Special Committee on Criminal Justice. A separate bill
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limiting medical marijuana edibles cleared the state Senate on April 23. Source: Associated
Press

Montana

Gov. Steve Bullock (D) announced a ban of at least three months on all flavored e-
cigs, including nicotine, THC and CBD, beginning Oct. 22. On April 15, the state House
Appropriations Committee cleared a bill to reform Montana's medical marijuana law.
Among the measures is a provision directing excess revenue to a special account to fund
pain management education. Meanwhile, a bill to legalize recreational marijuana use for
adults over the age of 18 failed to advance a state House committee on March 28. Source:
Associated Press

Nebraska

On May 30, Nebraska Gov. Pete Ricketts (R) signed a bill permitting cultivation of industrial
hemp. On May 10, the Nebraska Legislature's Judiciary Committee cleared a medical
marijuana bill by a vote of 5-1, advancing it to the full Legislature. Source: Associated Press

Analysis: The Nebraska Legislature and Gov. Pete Ricketts (R) have historically opposed
medical marijuana programs, so a ballot initiative may stand a better chance.

Nevada

On June 6, Gov. Steve Sisloak (D) signed a bill creating a pilot program for marijuana
banking and disallowing employers from refusing job applicants with failed marijuana tests.
On May, 1 the Las Vegas City Council voted 4-1 to approve new licenses for marijuana
consumption lounges, which must be at least 1,000 feet from casinos, schools, and
churches. Source: Daily Mail

New Hampshire

On Sept. 19, the New Hampshire Senate failed to override Gov. Chris Sununu’s (R) veto of
a bill allowing patients and caregivers to cultivate their own cannabis. Earlier this summer,
Sununu also vetoed a bill to allow cannabis dispensaries operate as for-profit companies,
but signed a bill allowing physician assistants to recommend medical cannabis. On May 30,
the state Senate voted to delay action on recreational marijuana until late December or
early next year. Source: Associated Press

Analysis: While Gov. Sununu has vowed to veto recreational cannabis legalization, House
Speaker Steve Shurtleff (D) feels there is enough support in the House to override a veto.

New Jersey

New Jersey lawmakers are giving up on marijuana legalization bills and are now seeking to
put legalization on the 2020 ballot. On. Nov. 14, New Jersey lawmakers advanced a multi-
bill package that includes a ban on flavored vape liquids and cartridges. On Aug. 23, New
Jersey Gov. Phil Murphy (D) vetoed a marijuana expungement bill, while proposing several
changes. On August 9, Gov. Murphy signed a bill establishing a program for cultivation,
handling, processing, transport, and sale of hemp. On July 2, Gov. Murphy signed legislation
expanding the state's medical cannabis program. On May 20, an Assembly committee
cleared a bill to decriminalize marijuana. Source: Marijuana Moment

New Mexico

On April 1, Gov. Michelle Lujan Grisham (D) signed legislation (House Bill 581) that clears
a path for legal hemp production. Meanwhile, New Mexico’s House of Representatives
narrowly passed a recreational marijuana bill (House Bill 356) on March 7 by a margin of
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36-34, with significant modifications. The bill also passed out of the first Senate committee
on March 9 but stalled in the Senate Finance Committee. However, a bill to decriminalize
marijuana was signed into law. Source: Albuquerque Journal

Analysis: Gov. Michelle Lujan Grisham (D) supported legalization of marijuana during her
gubernatorial campaign, though it appears that the measure will likely have to wait until
the 2020 legislative session.

New York

On July 29, Gov. Andrew Cuomo (D) signed a bill to further decriminalize marijuana and
expunge past convictions. The New York Senate and Assembly previously included Gov.
Cuomo's marijuana legalization proposal in their budget bills on March 12; however, the
legalization proposal wasn't included in Cuomo's budget on April 1. Source: Forbes

North Carolina

On Oct. 28, the North Carolina Senate approved an agriculture bill that includes a ban on
smokable hemp as of June 1, 2020. On April 17, four state representatives filed a bill (HB
766), which would decriminalize small amounts of marijuana. Another bill filed in March (HB
401) would legalize medical marijuana in the state. Source: High Times

North Dakota

On May 2, Gov. Doug Burgum (R) signed a bill decriminalizing possession of small amounts
of marijuana. The governor also signed two bills on April 23 - one removing a requirement
that health providers certify that medical marijuana will help a patient and instead certify
there is a qualifying condition. Another bill adds a dozen qualifying conditions, including
autism, rheumatoid arthritis, anxiety disorder, and migraines. On March 25, North Dakota's
Senate joined the House in approving a bill to regulate hemp production. Source: Inforum

Ohio

On Nov. 8, Ohio regulators banned vitamin E acetate additives in marijuana vaping products.
On July 30, Ohio Gov. Mike DeWine (R) signed a bill that legalizes hemp and CBD in light of
the state's prior crackdown on CBD. The Ohio Department of Agriculture will be testing all
CBD products for safety and accurate labeling to protect Ohio consumers. Source: Ohio.gov

Oklahoma

On May 15, Gov. Kevin Stitt (R) signed a bill allowing the sale of hemp-derived CBD. On May
7, the governor signed legislation expanding the pool of physicians able to recommend
marijuana licenses. Source: The Oklahoman

Oregon

On. Nov. 14, Oregon's Court of Appeals placed a stay on Gov. Kate Brown's (D) ban on
flavored cannabis vaping products. On Oct. 4, Gov. Brown issued an executive order
imposing a six-month ban on all flavored vaping products. On June 11, the Oregon House
cleared a bill that would allow interstate transfer of marijuana, but would require federal
action before going into effect. On April 29, the state Senate cleared a bill to freeze
Oregon's marijuana production at current levels for two years. Source: Marijuana Moment

Pennsylvania

On March 18, state Sens. Daylin Leach (D) and Sharif Street (D) introduced a bill (Senate
Bill 350) that would allow recreational use of marijuana for adults over the age of 21,
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possession of six marijuana plants, home delivery of marijuana, and on-site cannabis use
businesses. Source: CBS Pittsburgh

Analysis: Gov. Tom Wolf (D) has shown lukewarm support for recreational marijuana,
but the bigger obstacle is the Republican state legislature, in which the Senate leader has
opposed the effort.

Rhode Island

Rhode Island's Senate Judiciary and Finance Committees and House Finance Committee
held hearings on legalization of recreational marijuana during the week of March 18.
Source: Providence Journal

Analysis: While Gov. Gina Raimondo (D) included legalizing recreational marijuana in her
budget plan, there still appears to be considerable pushback in the legislature.

South Carolina

On March 20, a Senate subcommittee passed the "Compassionate Care Act," which would
legalize medical marijuana by a vote of 5-1. The bill, authored by Sen. Tom Davis (R), made it
to the House and Senate floor last year, but wasn't debated before the end of the legislative
session. On March 28, Gov. Henry McMaster (R) signed a bill into law expanding the state’s
hemp program. Source: Associated Press

Analysis: While polling in South Carolina shows strong support for medical marijuana,
passage of the Compassionate Care Act seems doubtful this year after missing a key
deadline on April 10.

South Dakota

On March 13, Gov. Kristi Noem (R), who previously vetoed a hemp legalization bill,
expressed openness to revisiting the issue after the USDA issues guidelines in fall 2019. In
the meantime, state AG Jason Ravnsborg issued a statement on March 25 that industrial
hemp and CBD remain illegal in the state. Source: Capital Journal

Tennessee

On March 27, Tennessee's Criminal Justice Subcommittee reviewed a bill (SB260/HB234)
that would allow possession of medical marijuana for valid cardholders in other states. A
similar bill (SB256/HB235), seeks to decriminalize marijuana possession of less than one
ounce. However, state lawmakers have apparently delayed all medical marijuana bills until
2020. Source: Tennessean

Texas

On June 10, Gov. Greg Abbott (R) signed a bill allowing the production and regulation of
industrial hemp and legalizing CBD. On May 24, the Texas House advanced a bill (HB 3703)
to the governor's desk expanding the state’s medical marijuana program for additional
medical conditions. On April 28, the state House approved a bill to decriminalize small
amounts of marijuana. Source: Texas Tribune

Analysis: Texas’ legislative sessions only occur every other year (last session ended May
27) and the governor hasn’t shown much support for expanding medical cannabis in the
state, though he is open to decriminalization. Additionally, as the Senate's presiding officer,
Lt. Gov. Dan Patrick (R) can single-handedly block any bill from a vote in the chamber.
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Utah

On Sept. 23, Gov. Gary Herbert (R) signed legislation replacing plans for a state-run
dispensary for medical marijuana with 14 privately run pharmacies, along with patient
protections. Source: High Times

Vermont

On May 2, the state House cleared a bill to tax and regulate recreational marijuana sales
(current law allows low-level possession and home cultivation). The bill next heads to the
state's House Ways and Means Committee before heading to the House floor. Vermont’s
Senate passed a similar bill on Feb. 27. Source: Cannabis Dispensary Magazine

Analysis: The Senate bill passed with a veto-proof majority (23-5), but faces a steeper climb
in the House.

Virginia

A bill signed by Gov. Ralph Northam (D) in late March expands Virginia’s medical marijuana
program by allowing a range of different cannabis products including CBD and enabling
nurse practitioners and physician assistants to distribute certifications. The Virginia Board
of Pharmacy has given conditional approval for five dispensary-style pharmacies in the
state. Source: WTVR

Washington

On Nov. 18, Washington State regulators banned vaping products containing vitamin E
acetate. Regulators passed an emergency rule banning sales of flavored vapor products
for 120 days beginning Oct. 10. The rule follows a Sept. 27 executive order from Gov. Jay
Inslee (D). On Aug. 21, Washington State regulators issued a notice banning CBD as a food
ingredient. On April 15, the state Senate passed a bill legalizing industrial hemp.

West Virginia

On March 26, Gov. Jim Justice (R) signed into law House Bill 2538, which "allows the State
Treasurer to select, by competitive bid, one or more financial institutions to provide banking
services for the fees, penalties, and taxes collected in association with West Virginia’s
medical cannabis program." Source: Marijuana Moment

Wisconsin

On Nov. 12, the Wisconsin Assembly approved a bill aligning the state's hemp regulations
with new proposed federal rules. On Oct. 8, the Wisconsin Senate passed a bill to align the
state’s hemp program with the 2018 federal farm bill’s regulations. On May 9, Gov. Tony
Evers’ (D) budget proposal was rejected by the state Legislature's joint finance committee
by a vote of 11-4. The proposed budget would decriminalize possession of up to 25 grams
of marijuana and allow recreational use. It also proposes legalization of marijuana for
medical use for a wide range of health conditions. Source: Marijuana Moment

Analysis: Although there is some bipartisan support for Evers’ cannabis proposals,
Republicans maintain control of both houses of the Wisconsin legislature and hold a 2-to-1
margin in the Assembly.
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Cannabis Legalization Summary

.
Source: Cowen and Company
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VALUATION METHODOLOGY AND RISKS

Valuation Methodology

Cannabis: Our valuation methodology is primarily based on Relative EV-to-Sales (EV-to-Sales
divided by Sales-Growth), followed by EV-to-Sales.

Investment Risks

Cannabis: Cannabis is an emerging industry and is subject to regulatory headwinds. While
over 50% of the population is in favor of legalization, only a few states have thus far
legalized cannabis for recreational use and the product remains illegal at the federal level.
Looking forward, much work and change still needs to occur in order for this industry to
realize its full potential.

Risks Pertaining to U.S. Cannabis-Related Companies: If you are considering investing in a
U.S. company that is connected to the cannabis industry, be aware that cannabis-related
companies may be at risk of federal and/or state criminal prosecution. The Department of
Treasury has issued guidance that The Controlled Substances Act (“CSA”) makes it illegal
under U.S. federal law to manufacture, distribute, or dispense cannabis and cannabis-related
products. Many states impose and enforce similar prohibitions. Notwithstanding the federal
ban, however, many U.S. states and the District of Columbia have legalized certain cannabis-
related activities.

Risks Pertaining to Canadian Cannabis-Related Companies: In Canada, cannabis is an
emerging industry and is subject to regulatory headwinds. While both medical and adult-use
cannabis is legal in Canada, the category will be subject a number of potential headwinds,
including taxes and restrictions on form factors and packaging.
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ADDENDUM

Important Disclosures and Information Relating to Cowen Washington Research Group
Cowen Washington Research Group produces commentaries on political, economic or market conditions. Commentaries produced by Cowen Washington Research Group are not
intended as research reports as defined in FINRA Rule 2241 Research Analysts and Research Reports or FINRA Rule 2242 Debt Research Analysts and Debt Research Reports.
Sections of this report noted as authored by Cowen Washington Research Group have not been prepared, are not intended, and should not be interpreted as a research report or
investment recommendation regarding securities of any company. Investors should not consider purchasing or selling securities based upon any information contained in sections of
the report denoted as authored by Cowen Washington Research Group.

Cowen Research Analyst Certification
Each author of this research report hereby certifies that (i) the views expressed in the research report accurately reflect his or her personal views about any and all of the subject
securities or issuers, and (ii) no part of his or her compensation was, is, or will be related, directly or indirectly, to the specific recommendations or views expressed in this report.
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analysts, including the author(s) of this report, are based on a variety of factors, including the overall profitability of the firm and the total revenue derived from all sources, including
revenues from investment banking, sales and trading or principal trading revenues. Cowen and Company, LLC does not compensate research analysts based on specific investment
banking transactions or specific sales and trading or principal trading revenues.

Disclaimer
Our research reports and commentaries are simultaneously available to all clients are on our client website. Research reports and commentaries are for our clients only. Not all
research reports and commentaries are disseminated, e-mailed or made available to third-party aggregators. Cowen and Company, LLC is not responsible for the redistribution
of research or commentaries by third party aggregators. Selected research reports and commentaries are available in printed form in addition to an electronic form. All published
research reports and commentaries can be obtained on the firm’s client website, https://cowenlibrary.bluematrix.com/client/library.jsp.
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as appropriate, but various regulations may prevent us from doing so. Research reports and commentaries are published at irregular intervals as appropriate in the analyst’s
judgement.

Further information on subject securities may be obtained from our offices. This research report is published solely for information purposes, and is not to be construed as an offer
to sell or the solicitation of an offer to buy any security in any state where such an offer or solicitation would be illegal. Other than disclosures relating to Cowen and Company, LLC,
the information herein is based on sources we believe to be reliable but is not guaranteed by us and does not purport to be a complete statement or summary of the available data.
Any opinions expressed herein are statements of our judgment on this date and are subject to change without notice. The opinions and recommendations herein do not take into
account individual client circumstances, objectives or needs and are not intended as recommendations of investment strategy. The recipients of this report must make their own
independent decisions regarding any securities subject to this research report. In some cases, securities and other financial instruments may be difficult to value or sell and reliable
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market commentary or trading strategies to our clients that reflect opinions that are contrary to the opinions expressed in our research. Our principal trading area and investing
businesses may make investment decisions that are inconsistent with recommendations or views expressed in our research. Cowen and Company, LLC maintains physical, electronic
and procedural information barriers to address the flow of information between and among departments within Cowen and Company, LLC in order to prevent and avoid conflicts of
interest with respect to analyst recommendations.

For important disclosures regarding the companies that are the subject of this research report, please contact Compliance Department, Cowen and Company, LLC, 599 Lexington
Avenue, 20th Floor, New York, NY 10022. In addition, the same important disclosures, with the exception of the valuation methods and risks, are available on the Firm's disclosure
website at https://cowen.bluematrix.com/sellside/Disclosures.action.

Equity Research Price Targets: Cowen and Company, LLC assigns price targets on all companies covered in equity research unless noted otherwise. The equity research price target
for an issuer's stock represents the value that the analyst reasonably expects the stock to reach over a performance period of twelve months. Any price targets in equity securities
in this report should be considered in the context of all prior published Cowen and Company, LLC equity research reports (including the disclosures in any such equity report or on
the Firm's disclosure website), which may or may not include equity research price targets, as well as developments relating to the issuer, its industry and the financial markets. For
equity research price target valuation methodology and risks associated with the achievement of any given equity research price target, please see the analyst's equity research report
publishing such targets.

Cowen Cross-Asset Research: Due to the nature of the fixed income market, the issuers or debt securities of the issuers discussed in “Cowen Cross-Asset Research” reports do not
assign ratings and price targets and may not be continuously followed. Accordingly, investors must regard such branded reports as providing stand-alone analysis and reflecting the
analyst’s opinion as of the date of the report and should not expect continuing analysis or additional reports relating to such issuers or debt securities of the issuers.

From time to time “Cowen Cross-Asset Research” analysts provide investment recommendations on securities that are the subject of this report. These recommendations are intended
only as of the time and date of publication and only within the parameters specified in each individual report. “Cowen Cross-Asset Research” investment recommendations are made
strictly on a case-by-case basis, and no recommendation is provided as part of an overarching rating system or other set of consistently applied benchmarks. The views expressed in
"Cross-Asset Research" report may differ from the views offered in the firm’s equity research reports prepared for our clients.

Notice to UK Investors: This publication is produced by Cowen and Company, LLC which is regulated in the United States by FINRA. It is to be communicated only to persons of a kind
described in Articles 19 and 49 of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005. It must not be further transmitted to any other person without our
consent.
Notice to European Union Investors: Individuals producing recommendations are required to obtain certain licenses by the Financial Regulatory Authority (FINRA). You can review the
author’s current licensing status and history, employment history and, if any, reported regulatory, customer dispute, criminal and other matters via “Brokercheck by FINRA” at http://
brokercheck.finra.org/. An individual’s licensing status with FINRA should not be construed as an endorsement by FINRA. General biographical information is also available for each
Research Analyst at www.cowen.com.
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Additionally, the complete preceding 12-month recommendations history related to recommendation in this research report is available at https://cowen.bluematrix.com/sellside/
Disclosures.action

The recommendation contained in this report was produced at November 24, 2019, 19:12 ET. and disseminated at November 25, 2019, 05:38 ET.
Copyright, User Agreement and other general information related to this report
© 2019 Cowen and Company, LLC. All rights reserved. Member NYSE, FINRA and SIPC. This research report is prepared for the exclusive use of Cowen clients and may not be
reproduced, displayed, modified, distributed, transmitted or disclosed, in whole or in part, or in any form or manner, to others outside your organization without the express prior
written consent of Cowen. Cowen research reports are distributed simultaneously to all clients eligible to receive such research reports. Any unauthorized use or disclosure is
prohibited. Receipt and/or review of this research constitutes your agreement not to reproduce, display, modify, distribute, transmit, or disclose to others outside your organization.
All Cowen trademarks displayed in this report are owned by Cowen and may not be used without its prior written consent.

Cowen and Company, LLC. New York 646 562 1010 Boston 617 946 3700 San Francisco 415 646 7200 Chicago 312 577 2240 Cleveland 440 331 3531 Atlanta 866 544 7009
Stamford 646 616 3000 Washington, D.C. 202 868 5300 London (affiliate) 44 207 071 7500

COWEN AND COMPANY EQUITY RESEARCH RATING DEFINITIONS

Outperform (1): The stock is expected to achieve a total positive return of at least 15% over the next 12 months

Market Perform (2): The stock is expected to have a total return that falls between the parameters of an Outperform and Underperform over the next 12 months

Underperform (3): Stock is expected to achieve a total negative return of at least 10% over the next 12 months

Assumption: The expected total return calculation includes anticipated dividend yield

Cowen and Company Equity Research Rating Distribution
Distribution of Ratings/Investment Banking Services (IB) as of 09/30/19
Rating Count Ratings Distribution Count IB Services/Past 12 Months
Buy (a) 503 63.11% 115 22.86%
Hold (b) 287 36.01% 14 4.88%
Sell (c) 7 0.88% 0 0.00%
(a) Corresponds to "Outperform" rated stocks as defined in Cowen and Company, LLC's equity research rating definitions. (b) Corresponds to "Market Perform" as defined in Cowen
and Company, LLC's equity research ratings definitions. (c) Corresponds to "Underperform" as defined in Cowen and Company, LLC's equity research ratings definitions. Cowen and
Company Equity Research Rating Distribution Table does not include any company for which the equity research rating is currently suspended or any debt security followed by Cowen
Credit Research and Trading.

Note: "Buy", "Hold" and "Sell" are not terms that Cowen and Company, LLC uses in its ratings system and should not be construed as investment options. Rather, these ratings terms
are used illustratively to comply with FINRA regulation.
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