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Consolidated Statements of Financial Position



Consolidated Statements of Activities
For the scal years ended August 31, 2023 and 2022

(in thousands of dollars) 2023 2022
Net assets without donor restrictions

Operating revenues

Net tuition and fees (net of aid, $586,372 in 2023 and $558,947 in 2022) $733,083 $740,877

Auxiliary services 115,638 108,327
Grants and contracts 885,512 828,525
Private gifts 291,509 270,909

Investment return designated for operations 481,107 436,784
Sales and services 230,298 217,826
Professional fees 50,965 53,960
Net assets released from restrictions 258,538 228,717

Total operating revenues 3,046,650 2,885,925
Operating expenses

Salaries, wages, and bene ts 1,675,337 1,556,945

Services, supplies, maintenance, and other 1,059,170 895,136

Depreciation 209,913 204,358

Interest on indebtedness 93,640 90,737
Total operating expenses 3,038,060 2,747,176

Excess of operating revenues over expenses $8,590 $138,749

Consolidated Statements of Activities continued on next page.



(in thousands of dollars)

2023 2022
Nonoperating revenues and expenses
Investment loss, reduced by operating distribution (322,154) (621,639)
Change in value of derivative instruments 2,591 8,269
Net assets reclassi ed 6,172 16,652
Other nonoperating revenue, net 1,244 7,288
Excess of nonoperating revenues over expenses (312,147) (589,430)
Change in net assets without donor restrictions (303,557) (450,681)




Consolidated Statements of Cash Flows
For the scal years ended August 31, 2023 and 2022

(in thousands of dollars) 2023 2022

Cash ows from operating activities

Change in net assets ($402,123) ($711,470)

Adjustments to reconcile change in net assets to net cash used in operating activities
Depreciation 209,913 204,358
Losses on disposals, retirements, and sales of buildings and equipment, net 13,128 4,574
Accretion of debt issuance costs, premiums, and discounts, net (587) (584)
Realized and unrealized (gains) losses on investments, net (25,030) 354,100
Gifts of contributed securities (24,987) (43,446)
Proceeds from sale of unrestricted contributed securities 13,264 19,950
Change in value of derivative instruments (2,591) (8,269)
Restricted contributions received for long-term investment and capital projects (212,064) (118,748)

Changes in assets and liabilities




1. Summary of Signi cant Accounting Policies

University Activities

Northwestern University (Northwestern or the

Univer sity) is a major private r esearch university with

more than 23,000 students enrolled in 12 colleges and

schools on two lakefront campuses in Evanston and

Chicago and an international campus in Doha, Qatar.
Northwestern’s mission is to provide excellent

teaching, pursue innovative research, and promote the

personal and intellectual growth of its students in a

diverse academic community.

Basis of Accounting

General

The University maintains its accounts and prepares
its consolidated nancial statements on the accrual
basis of accounting in conformity with US generally






the assets or liabilities. Inputs may be obtained from
various sources, including market participant



contributions with donor restrictions in the period

such promises are made by donors. The amount will
be recognized as revenue in the periods in which the
conditions are ful lled. Contributions are discounted

at a risk-adjusted ra te commensurate with the dura-
tion of the donor’s payment plan. Amortization of

the discounts is recorded as additional contribution
revenue. Allowance is made for uncollectible contribu-
tions based on management’s expectations regarding
collection of outstanding promises to give and past
collection experience. As of August 31, 2023 and 2022,
there were conditional promises to give totaling $598
million and $385 million, respectively. This gift, with
donor restrictions, is conditioned upon the comple-
tion of a new building.

Leases

The University has entered into a variety of operating
leases for real estate and nancing leases for xtures
and equipment. On the consolidated statements of
nancial position, operating leases as a lessee are
included in right -of-use assets—operating, net, and
lease liabilities—operating. Right -of-use assets repre-
sent the University’s right to use an underlying asset
for the lease term. Lease obligations represent the
University’s liability to make lease payments aris-

ing from the lease. The obligations associated with
these leases have been recognized at their respective
commencement dates as a liability in the consolidated
statements of nancial position based on future lease
payments, discounted by an appropriate incremen-

tal borrowing rate. The incremental borrowing rate

is based on the estimated interest rate for borrow-

ing over a term similar to that of the lease payments
available at the commencement of the lease. The
credit quality of the University and current prevailing
market conditions were factors used to determine the
incremental borrowing rate. Northwestern has elected
the practical expedient to account for lease and non -
lease components as one lease component.



recognized for the years ended August 31, 2023 and
2022, respectively, $685.8 million and $699.3 million,
respectively, was from academic credit programs, and
$47.3 million and $41.6 million, respectively, was from
nonacademic credit programs.

Revenues from auxiliary services, such as resi-
dence and food services, represent fees for goods and
services furnished to University students, faculty, and
staff; these revenues are recognized in the scal year
in which the goods and services are provided. Of the
$115.6 million and $108.3 million in revenue recog-
nized for the years ended August 31, 2023 and 2022,
respectively, $108.1 million and $99.4 million, respec-
tively, was from room and board, while the remaining
revenue was from other miscellaneous residence and
food services.

Grants and contracts revenue is received from
federal and other sponsors. It may represent either
an exchange transaction for an equivalent bene t
in return or a nonexchange transaction in which
the resources provided are for the bene t of the
University, the funding organization’s mission, or
the public at large. Revenues from exchange transac-
tions are recognized as performance obligations are
satis ed, which in most cases are as related costs
are incurred. Revenues from nonexchange transac-
tions are recognized as revenue when qualifying
expenditures are incurred and applicable condi-
tions and restrictions under the agreements are met.
Conditional awards from federal sponsors outstand-

ing as of August 31, 2023 and 2022, were $693.7 million

and $715.2 million, respectively.

Sales and services revenues represent fees for
services and goods provided to external parties in
the course of educational activities, revenues from
the provision of physical plant services and goods
to external institutions contiguous to the University
campuses, and trademark and royalty revenues aris-
ing from licensing of innovative technologies, copy-
rights, and other intellectual property. These revenues
are recognized in the scal year in which goods and
services are provided.

Professional fees arise from faculty and department
services provided to external institutions such as
hospitals. Revenues are recognized in the scal year in
which the services are provided.

Income Taxes

The Internal Revenue Service has determined that the
University is exempt from income taxes under Section
501(c)(3) of the US Internal Revenue Code, except with
regard to unrelated business taxable income (UBTI),
which is taxed at corporate income tax rates. The
University les federal and various state and local tax
returns. The statute of limitations on the University’s
federal tax returns remains open for scal years 2020
through 2022.

The University had no unc ertain tax positions in
scal year 2023 or scal year 2022.

The University is subject to e xcise taxes on execu-
tive compensation, net investment income, and the
calculation of UBTI. For the years ended August 31,
2023 and 2022, the University is subject to the federal
excise tax of 1.4 percent.

Uses of Estimates in the Preparation
of the Consolidated Financial Statements

The preparation of the consolidated nancial state-
ments in conformity with GAAP requires manage-
ment to make estimates and assumptions that affect
the reported amounts of assets and liabilities; the
disclosure of contingent assets and liabilities at the
date of the consolidated nancial statements; and the
reported amounts of revenues and expenses during
the relevant period. Actual results could differ from
those estimates.

Recent Accounting Pronouncements

In June 2016, the FASB issued ASU 20163, amending
guidance on impairment of nancial instrument s,
including those held by the University. The University
is currently evaluating the standard, which will affect
certain nancial instruments such as student and

notes receivables. Certain nancial instruments such
as pledge receivables will not be impacted by the
standard. The effective date for adoption is scal year
2024.



2. Accounts Receivable and Notes Receivable
Accounts receivable as of August 31 are summarized on the consolidated statements of nancial position
as follows:




Fair Value Disclosures
The following tables show the estimated fair value of investments, charitable trusts, and derivatives, grouped by
the valuation hierarchy as de ned in note 1, as of August 31:




Investments reported as NAV as Practical Expedient
consist primarily of the University’s ownership in
partnership investments (principally limited partner-
ship interests in long -only equity and credit, hedg e
funds, private equity, real estate, and other similar
funds). As a practical expedient, when quoted market
prices are not available, the estimated fair values of
these investments are generally based on reported
partners’ capital or NAV provided by the associated
external investment managers. In cases where the

practical expedient threshold is not met, such as

an investment report not being in compliance with
GAAP, or where a statement of partners’ capital is not
provided, the investment is reported as Level 3. Since
a range of possible values exists for these partnership
investments, the estimated values may be materially
different from the values that would have been used
had a ready market for these partnership investments
existed.

The following tables summarize changes in the investments and derivatives classi ed by the University in

Level 3 of the fair v alue hierarchy for the scal years ended August 31, 2023 and 2022:

(in thousands of dollars) 2022

2023

Fair value

Purchases

Sales and
settlements







Pool, and the actual investment income for all other
investments. Gross investment income from spe-
ci c investments held at cost totaled $17.7 million
for the scal years ended August 31, 2023 and 2022.
Investment expenses related to speci ¢ investments
held at cost totaled $6.3 million and $4.7 million
for the scal years ended August 31, 2023 and 2022,
respectively. All other investment returns are catego-
rized as non operating.

Certain direct expenses paid b y the University for
investment management and custody services have
been netted against investment earnings.

Derivative Financial Instruments

The University has entered into hedging transactions
via interest rate swaps, and the interest rate swaps
have matured as of August 31, 2023.

The University continued it s use of uncollateral-
ized variable -to- xed -rate intere st rate swaps during
scal year 2023 and has maintained those positions
since scal year 2008. The University manages its
exposure to interest rate risk by using highly rated

counter parties and on a net basis had obligations
to counterparties as of August 31, 2023 and 2022,
as disclosed in the following tables. As a result, the
University has limited its interest rate risk associated
with $125 million in variable -rate debt (IF A-Series
2008 bonds).

The University reg



5. Land, Buildings, and Equipment
Land, buildings, and equipment as of August 31 consisted of the following:

(in thousands of dollars) 2023 2022

Land $29,986 $29,986
Construction-in-progress 166,716 75,399
Buildings and leasehold improvements 4,827,318 4,721,191
Equipment 774,878 746,311
Accumulated depreciation (2,633,511) (2,452,032)
Total land, buildings, and equipment, net $3,165,387 $3,120,855

Included in construction -in-progress costs are building and leasehold improvement capitalizations.
Building costs are funded by bonds, gifts (received or pledged), grants, and funds without donor restrictions.

Under the University’ s interest capitalization policy, actual interest costs incurred during the period of con-
struction of an asset for University use are capitalized until that asset is substantially completed and ready for
use. The capitalized cost is re ected in the asset’s total cost and depreciated over the asset’s useful life. Assets

qualifying for interest capitalization may include buildings and major equipment.

6. Leases

University as Lessee

At August 31, 2023, the net operating right -of-use assets and @rresponding operating lease liabilities associated
with future lease payments on the consolidated statements of nancial position were $149.8 million and $156.5

million, respectively. Other lease information is summarized below.

(in thousands of dollars) 2023 2022
Cash paid for amounts included in the measurement of lease liabilities:

Operating cash ows from operating leases $28,267 $24,252
Right-of-use assets obtained in exchange for new operating lease liabilities 17,809 4,632
Weighted average remaining lease term 10 years 11 years
Weighted average discount rate 1.90% 1.52%




Lease Cost
The components of lease expense—included in services, supplies, maintenance, and other—for the scal years
ended August 31 are as shown in the following table:

(in thousands of dollars) 2023 2022
Operating lease expense $28,411 $24,648
Variable lease expense 733 494
Short-term lease expense 259 233
Less sublease income (3,465) (3,461)
Total lease expense $25,938 $21,914

Future Lease Payments
Shown below are the lease payments expected to be paid for each scal year ending August 31:

(in thousands of dollars)

2024 $24,393
2025 24,863
2026 22,961
2027 21,352
2028 17,179
2029 and thereafter 57,690
Total future lease payments 168,438
Less present value discount (11,964)
Lease liabilities—operating $156,474

University as Lessor

The University is entitled as lessor under its operating leases to receive rental income. Operating leases consist
primarily of leases for the use of real property and have terms expiring through scal year 2040. The future
minimum rental revenues associated with these leases through scal year 2040 are $35.6 million.



7. Deferred Revenue

Deferred revenue as of August 31 is summarized on the consolidated statements of nancial position as follows:

(in thousands of dollars) 2023 2022
Tuition and housing $166,191 $162,474
Sponsored contracts (exchange) 73,564 104,797
Conditional contributions and grants 189,204 12,773
Other deferred revenue 17,176 12,223
Total deferred revenue $446,135 $292,267




Total obligations including bonds, note s, and other
debt payable at August 31, 2023, are scheduled to
mature through August 31 of each period as noted in
the table below. The schedule has been prepared based
on the contractual maturities of the debt outstand-
ing at August 31, 2023. Accordingly, if remarketings of
variable -rate debt offerings fail in future periods,
debt repayments may become more accelerated
than presented here. The potential failed remarket-
ings coincide with the interest rate reset dates and
amounts noted above.

(in thousands of dollars)

2024 $7,710
2025 10,240
2026 10,750
2027 29,840
2028 31,130
2029 and thereafter 2,340,930
Total $2,430,600

10. Endowments

Donor -restricted endowment funds are subject to
lllinois’s enacted v ersion of the Uniform Prudent
Management of Institutional Funds Act (UPMIFA).
The University interprets UPMIFA as requiring that
the fair value of the original donor -restricted endow-
ment gift be preserved as of the gift date unless
there are explicit donor stipulations to the contrary.
Therefore, the University classi es the following as
part of net assets with donor restrictions: the original
value of gifts donated to the permanent endowment,
the original value of subsequent gifts, and accumula-
tions to the permanent endowment made in accor-
dance with the applicable donor gift instrument at

the time the accumulation was added to the fund. The
remaining portion of the donor -restricted endowment
fund is classi ed as net assets with donor restrictions
until those amounts are appropriated for University
expenditure in a manner consistent with UPMIFA's
standard of prudence. In accordance with UPMIFA,
the University considers the following factors in
determining whether to appropriate or accumulate
donor -restricted endowment funds:

» The duration and pre servation of the
endowment fund

» The purposes of the institution and of the
endowment fund

» General economic conditions
» Possible effects of in ation or de ation

» Expected total return fr om income and
appreciation of investments

» Other resourc es of the institution

» The institutional inv  estment policy



The following tables present the endowment net asset composition by type of fund at fair value as of
August 31:




Changes in Endowment Net Assets

The following tables represent changes in endowment net assets for the scal years ended August 31:

(in thousands of dollars)

2023
With out donor With donor
restrictions restrictions Total
Endowment net assets, beginning of year $5,262,390 $5,617,460 $10,879,850
Inte
(in thousands of dollars) 2022
With out donor With donor
restrictions restrictions Total
Endowment net assets, beginning of year $5,562,129 $5,799,053 $11,361,182
Interest and dividends, net of expenses (28,802) (27,062) (55,864)
Net ap preciation, realized and unrealized (116,426) (109,390) (225,816)
Total investment loss (145,228) (136,452) (281,680)
Contributions — 130,194 130,194
Appropriation of endowment assets for expenditure (190,612) (204,791) (395,403)
Other changes
Transfers to create institutional funds 56,659 — 56,659
Transfers of institutional funds per donor requirement — 32,375 32,375
Spending of institution-designated endowment fund (14,729) — (14,729)
Other reclassi cations (5,829) (2,919) (8,748)
Endowment net assets, end of year $5,262,390 $5,617,460 $10,879,850




11. Postretirement and Postemployment Bene t Plans
The University maintains two contributory retirement
plans for its eligible faculty and staff. The plans offer
employees two investment company options, Teachers
Insurance and Annuity Association (TIAA) and College
Retirement Equities Fund (CREF), and certain mutual
funds offered by Fidelity Investments. Participating
employee and University contributions are immedi-
ately vested. The University contributed $91.1 million
and $85.5 million to the two plans in 2023 and 2022,
respectively.

The University curr ently sponsors a healthcare plan
permitting retirees to continue participation on a
“pay-all” basis; it has no liabilit y for participants past
age 65. The retiree contribution is based on the aver-
age per-capita cost of coverage for the plan’s entire
group of active employees and retirees rather than
the per-capita cost for retirees only. Retirees are also
eligible to participate in certain tuition reimburse-
ment plans and may receive a payment for sick days
accumulated at retirement. Certain postemployment
bene t plans are also sponsored.

The University r ecognizes an asset or a liability in
the consolidated statements of nancial position for

the plans’ overfunded or underfunded status. The
asset or liability is the difference between the fair
value of plan assets and the related bene t obligation,
de ned as the projected bene t obligation for post -
employment bene t programs and the ac  cumulated
postretirement bene t obligation (APBO) for post-
retirement bene t programs, such as a retiree health-
care plan. In the consolidated statements of activities,
the University recognizes actuarial gains or losses
and prior service costs or credits that arise during the
period but are not components of net periodic bene t
cost. The University measures plan assets and obliga-
tions as of the date of its scal year end and makes
speci ed disclosures for the upcoming scal year.

The accrued cost for postemployment bene ts was
$8.9 million and $ 7.8 million at August 31, 2023 and
2022, respectively, and is included in accounts payable
and accrued liabilities on the consolidated statements
of nancial position.

The University funds the plan on a pa y-as-you-go
basis. The following table sets forth key amounts for
the postretirement plan for the scal years ended
August 31:

(in thousands of dollars) 2023 2022
Bene t obligation $14,618 $16,396
Bene ts paid 3,024 3,127
Employer contributions 1,978 2,068
Contributions from participants 1,046 1,059
Net periodic postretirement bene t cost 1,462 2,065

Fair value of plan assets

Service costs included in net periodic post -
retirement bene t cos t shown above were $743 thou-
sand and $1.1 million as of August 31, 2023 and 2022,
respectively.

The changes in other than periodic bene t cos t
included in net assets without donor restrictions on
the consolidated statements of activities totaled net
gains of $1.2 million and $33 thousand as of August 31,
2023 and 2022, respectively, for an increase of $1.2 mil-
lion due to net gains during the scal year.

The APBO was $14.6 million and $16.4 million a t
August 31, 2023 and 2022, respectively, and is included
in accounts payable and accrued liabilities on the
consolidated statements of nancial position.

The following tables pr esent key actuarial assump-
tions used in determining APBO as of August 31, 2023
and 2022. For both scal years 2023 and 2022, the
ultimate healthcare cost trend rate was 5 percent, and
the year when the trend rate will reach the ultimate
trend rate was 2032.



Additional assumptions used to determine bene t obligations for the scal years ended August 31 were
as follows:

2023 2022




12. Related Parties

Members of the University’s Board of Trustees, senior
management, and faculty may on occasion be associ-
ated either directly or indirectly with entities doing
business with the University. The University bylaws
and con ict of interest policies establish guidelines



14. Grants and Contracts
Grants and contracts for the scal years ended August 31 are summarized on the consolidated statements
of activities as follows:

(in thousands of dollars) 2023 2022
Federal grants $682,779 $653,671
Private grants and contracts 195,020 169,621
State grants 7,713 5,233
Total grants and contracts $885,512 $828,525

Indirect cost recovery on federal grants and contracts is based on an institutional rate negotiated with its
cognizant federal agency, the United States Department of Health and Human Services.

15. Liquidity and Availability
Financial assets and resources available within one year of August 31 for general expenditure are as follows:

(in thousands of dollars) 2023 2022
Financial assets
Cash and cash equivalents $352,965 $372,337
Accounts receivable, net 293,608 264,493
Notes receivable 25,220 28,570
Contributions receivable 29,618 24,096
Endowment payout made available for operations 744,500 666,000
Financial assets available within one year 1,445,911 1,355,496
Liquidity resources
Commercial paper 300,000 300,000
Bank lines of credit 625,000 625,000

Total nancial assets and liquidity resources available

within one year for general expenditure $2,370,911 $2,280,496
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6FLHQWLILF $XWRQRPRXV 5HDVRQLQJ $JHQW 6%$5% LQWHJUDWLQJ ODWHULDOV 7KHRU\ ([SHULPHQW DQG &RPSXWDWLRQ )$ 2
+\EULG ELRPROHFXODU V\QDSVHV IRU PXOWLIXQFWLRQDO VHQVLQJ DQG QHXURPRUSKLF FRPSXWLQJ DW WKH HGJH RI ELRORJ\ $ 6 )$ 2
+LHUDUFKLFDO $VVHPEO\ Rl 6SLGHU 6LON 3URWHLQV ([SORULQJ 6WUXFWXUDO %LRORJ\ Rl %LRPDWHULDOV IURP WKH $WRPLF WR WKH OHVRVFDOH ' 63 $ $ $ )$ :
(QJLQHHULQJ EDFWHULDO WUDQVFULSWLRQ IDFWRUV WR VHQVH KXPDQ SHUIRUPDQFH ELRPDUNHUV )$ g
3(&$6( OXOWL GLPHQVLRQDO 9LEUDWLRQDO (OHFWURQLF 6SHFWURVFRS\ WR 3UREH (OHFWURQLF WR 9LEUDWLRQDO (QHUJ\ 7UDQVIHU LQ +\EULG 1DQRPDWHULDOV )$ 3 2
5HFRQILIXUDEOH ODWWHU IURP 3URJUDPPDEOH $WRP (TXLYDOHQWYV )$ 3 2
OROHFXODU ,RQ 4XDQWXP &RQWURO )$ 3 2
5RWDWLRQ 6KLIW DQG 6FDOH ,QYDULDQW 8OWUDIDVW $XWRPDWLF ,PDJH 5HFRJQLWLRQ 8VLQJ DQ 2SWR (OHFWURQLF &RUUHODWRU )$ 3 2
,QYHVWLJIJDWLRQ Rl ([SHULPHQWDO DQG 7KHRUHWLFDO &KDOOHQJHV IRU '"HYHORSLQJ 6XSHUOXPLQDO 6HQVRUYV )$ 3 2
$ %LRSK\VLFDO $SSURDFK WR 8QFRYHU WKH 5ROH Rl &HOO OHPEUDQH OHFKDQLFV LQ 6HQVLQJ OHFKDQLFDO )RUFH )$ 3 2
/RZ GLPHQVLRQDO PDWHULDOV IRU KLJK HIILFLHQF\ KLJK SRZHU QRQOLQHDU RSWLFDO DSSOLFDWLRQV DW LQIUDUHG )$ 3 2
)XQGDPHQWDO '\QDPLFV 3UHGLFWDELOLW\ DQG 8QFHUWDLQW\ Rl 6FLHQWLILF 'LVFRYHU\ $GYDQFH )$ 3
)XQGDPHQWDO 6WXG\ Rl S 7\SH 'RSLQJ LQ 02&9' *URZQ *D 2 )$ 2
5HDVRQLQJ IRU 6RFLDO $XWRQRPRXV $JHQWYV )$ 3 2
3KRQRQ 3URSDJDWLRQ LQ %LRORJLFDO 6WUXFWXUHV DQG ,PSOLFDWLRQV RQ 3KRQRQLF 7XQDELOLW\ RI 6\QWKHWLF ODWHULDOYV )$ 3 2
([SDQGLQJ IXQFWLRQDOLW\ DQG HQKDQFLQJ GRFXPHQWDWLRQ RI VF4XELWV DQ RSHQ VRXUFH 3\WKRQ SDFNDJH IRU VXSHUFRQGXFWLQJ TXELWV )$ 2
ODQLSXODWLRQ RI ,QWUD ODQLIROG ([FLWRQLF (QHUJ\ 5SHGLVWULEXWLRQ LQ &ROORLGDO 6HPLFRQGXFWRU 1DQRSODWHOHWY 7RZDUG +LJK 7THPSHUDWXUH 4XDQWXP (PLWWHUV)$ 3 2
'"HWHUPLQLQJ WKH $EVROXWH OROHFXODU :HLJKWV Rl 3L &RQMXJDWHG 3RO\PHUV IRU OHFKDQLFDOO\ )OH[LEOH DQG 6WUHWFKDEOH (OHFWURQLFV )$ 2
5RERWLF $UFKLWHFWHG ODWHULDOV ZLWK 'LVWULEXWHG 6HQVRULPRWRU &DSDELOLWLHV YLD JUHH IRUP (OHFWURFKHPLFDO &RPSRVLWHYV )$ 2
6WDELOL]DWLRQ RI 6LOLFD %XEEOHV LQ 80WUD +LJK 7HPSHUDWXUH &HUDPLF 1DQRFRPSRVLWHYV )$ 3 2
&ORVHG DQG 2SHQ $UFKLWHFWXUH &ROORLGDO &U\WWDOV ZLWK 3URSHUWLHV E\ '"HVLJQ )$ 2
3KRWRFRQWUROOHG VI\QWKHVLV Rl SL FRQMXJDWHG SRO\PHUYV )$ 3 2
6RIW +\EULG ODWHULDOV IRU )OH[LEOH 6WUHWFKDEOH 3DWWHUQDEOH (OHFWURQLFV )$ 3 2
6(0 $FTXLVLWLRQ IRU 6BWUXFWXUDO DQG OHFKDQLFDO &KDUDFWHUL]DWLRQ Rl %LR OHWD DQG /RZ 'LPHQVLRQDO ODWHULDOV )$ 2
/RZ THPSHUDWXUH +LJK ODJQHWLF )LHOG 3KRWRQLF OHDVXUHPHQW 6\WWHP IRU 0DJQHWR 3KRWRQLFV 5HVHDUFK )$ 2
'LVFRYHU\ DQG ([SORUDWLRQ RI 4XDQWXP 1LWULGHYV . )$ 2
ODFKLQH /HDUQLQJ IRU 3K\VWLFV EDVHG 6\WVWHPV 2SWLPDO $SSUR[LPDWLRQV $UFKLWHFWXUHV DQG 7UDLQLQJ 87$% )$ 2

$LU )RUFH 5HVHDUFK /DERUDWRU\
$)5/ 5(6&8 &ORXG 6HFXUH DQG 9HULILDEOH 64/ IRU WKH =HUR 7UXVW &ORXG )$ 3 3 2
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6XSSOHPHQWDU\ 6FKHGXOH RI ([SHQGLWXUHV RI )HGHUDO $ZDUGV
<HDU HQGHG $XJIXVW

3DbVV $VVLVWDQFH
WKURXJK OLVWLQJ JHGHUDO G6XEUHFLE
&OXVWHU WLWOH IHGHUDO JUDQWRU VXEDJHQF\ SURMHFW WLWOH HQWLW\ QXPEHU 6SRQVRU DZDUG QXPEHU HISHQGLWXUHHWHQGLYV
,PSURYLQJ 'LDJQRVLY DQG &OLQLFDO ODQDJHPHQW RI )DPLOLDO +\SHUFKROHVWHUROHPLD 7KURXJK ,QWHJUDWHG ODFKLQH /HDUQLQJ ,PSOHPHQWDWLRQ 6FLHQFH DQG %HKDYLRUDO: (FRQRPLFV 2
3HUVRQDOL]JHG ORELOLW\ ,QWHUYHQWLRQV 8VLQJ 6PDUW 6HQVRU 5HVRXUFHV IRU /RZHU /LPE 3URVWKHVLYV 8VHUV FF DPG : ;:+ 2

S3HUVRQDOL]HG ORELOLW\ ,QWHUYHQWLRQV XVLQJ 6PDUW 6HQVRU 5HVRXUFHV IRU /RZHU OLPE 3URVWKHVHV 8VHUYV
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6XSSOHPHQWDU\ 6FKHGXOH RI ([SHQGLWXUHV RI )HGHUDO $ZDUGV
<HDU HQGHG $XJIXVW

3DVV $VVLVWDQFH
WKURXJK OLVWLQJ JHGHUDO BXEUHFLS
&OXVWHU WLWOH IHGHUDO JUDQWRU VXEDJHQF\ SURMHFW WLWOH HQWLW\ QXPEHU 6SRQVRU DZDUG QXPEHU H[SHQGLWXUHBHQGLYV

'"HVLJQ DQG &RQVWUXFWLRQ RI D +LJK WKURXJKSXW 2[LGDWLRQ 6FUHHQLQJ 7THVW +267 32 1) 2
3UHGLFWLQJ DQG &RQWUROOLQJ WKH 5HVSRQVH RI 3BDUWLFXODWH 6\WWHPV WKURXJK *UDLQ 6FDOH (QJLQHHULQJ 6 1) 2
'LVRUGHU HQJLQHHULQJ $ *HRPHWU\ (QKDQFHG 1HWZRUN 7KHRU\ IRU LUUHJXODU 0(7DPDWHULDOV *(17 0(7 6 1) 2
5HDOL]LQJ +LJK )LGHOLW\ *DWHV LQ 3URWHFWHG 4XELWYV 68 % 1) 2
(QGRV\PELRWLF FRQWURO DQG HQKDQFHPHQW RI OHDIKRSSHU EURFKRVRPHV 87% 1) $0° 2
(QJLQHHULQJ WKH WUDQVODWLRQ DSSDUDWXV IRU WKH VIQWKHVLV Rl HOHFWURQLFDOO\ DFWLYH VHTXHQFH GHILQHG SRO\PHUYV ©1) 3

5HDFWLYH &KHPLFDO 6\WWHPV $VVHPEO\ DQG '\QDPLFV RI 6RIW ODWWHU 2EVHUYHG E\ /LTXLG &HOO 7(0 C1) 3
BWLPXOL 5HVSRQVLYH &RQWURO Rl 3URWHLQ %DVHG OROHFXODU 6WUXFWXUH C1) 3
)DLOXUH 3UREDELOLW\ DQG 6DIHW\ *DLQ Rl 6XSHU 6WURQJ %LRPLPHWLF 1DFUHRXV ODWHULDOV C1) 3 2
7KH LPSDFW Rl RUJDQL]DWLRQDO VWUDWHJI\ RQ SHUIRUPDQFH RI LQ YLWUR ELRV\QWKHVLV UHDFWLRQV C1) 3 2
,,$ ELLL &RXSOLQJ ODJQHWLF DQG JHUURHOHFWULF 3KHQRPHQD LQ 'HVLJQHG ' 7KLR DQG 6HOHQRSKRVSKDWH &U\VWDOV ©1) 3 2
,,$ DL 7RZDUGV 'HVLJQ 5XOHV IRU WKH 6\QWKHVLV RI )XQFWLRQDO OHWDO 2UJDQLF JUDPHZRUNV LQ $TXHRXV OHGLD DW $PELHQW 7HPSHUDWXUH IRU 7DUJHWHG $SSOLFDWLRQL\) 3 2
6HQVLWLYLW\ DQG 1RQ 1RUPDOLW\ LQ 1HWZRUN &RQWURO DQG )DLOXUH 3URSDJDWLRQ - 1) 3 2
" OHVRVWUXFWXUHV DV $FWLYH ,QWHUIDFHV WR ,QGLYLGXDO 1HXURQV LQ ' 1HXUDO 1HWZRUNV - 1) 3 2
65 6(48(675$7,21 $1' 0,1(5%$/,=$7,21 ,1 $&$17+$5($ - 1) 3 2
'"HYHORSPHQW Rl OHWDO 2UJDQLF )UDPHZRUN#)LEHU EDVHG 6ROLG 6WDWH &DWDO\VW IRU 'HJUDGDWLRQ Rl &KHPLFDO :DUIDUH $JHQWV $ DL C1) 3 2
(QKDQFLQJ ODWHULDO 'HYHORSPHQW DQG ODQXIDFWXULQJ 7THFKQRORJLHV RI /LJKWZHLJKW $OOR\V DQG 7ULERORJLFDO 3HUIRUPDQFHV IRU 8QPDQQHG $HULDO 6\WWHPV C1) 2
'"HFLSKHULQJ WKH UROH Rl HQGRJHQRXV QHXURWUDQVPLWWHUV LQ EDFWHULDO ELRILOPV ©1) 3 2
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3DbVV $VVLVWDQFH
WKURXJK OLVWLQJ JHGHUDO G6XEUHFLE
&OXVWHU WLWOH IHGHUDO JUDQWRU VXEDJHQF\ SURMHFW WLWOH
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6XSSOHPHQWDU\ 6FKHGXOH RI ([SHQGLWXUHV RI )HGHUDO $ZDUGV
<HDU HQGHG $XJIXVW

3DbVV $VVLVWDQFH

WKURXJK OLVWLQJ JHGHUDO G6XEUHFLE

&OXVWHU WLWOH IHGHUDO JUDQWRU VXEDJHQF\ SURMHFW WLWOH HQWLW\ QXPEHU 6SRQVRU DZDUG QXPEHU HISHQGLWXUHHWHQGLYV
5(0$'( &KHPLFDO 5HF\FOLQJ RI OL[HG 3(7 3RO\ROHILQ 6WUHDPV 7KURXJK 6HTXHQWLDO 3\URO\VLVY DQG &DWDO\WLF 8SJUDGLQJ 6 5, 55 O (( 2
,QWHJUDWHG ELRFKHPLFDO DQG HOHFWURFKHPLFDO WHFKQRORJLHV ,%(7 WR FRQYHUW RUJDQLF ZDVWHV WR ELRSRZHU YLD 1RUWK $PHULFDQ UHVHDUFK DQG HGXFDWLRQDO &®WWQHUVEQSYV '( (( 2
1RYHO $0JDH 7THFKQRORJ\ WR 8WLOL]H &2 IRU 9DOXH $GGHG 3URGXFWYV ()( 2
9HUVDWLOH 5HYHUVLEOH 6ROLG 2[LGH &HOO 6\VWHP IRU +\GURJHQ DQG (OHFWULFLW\ SURGXFWLRQ ()( %DUQHWW 2
2
8UDQLXP 5HFRYHU\ IURP 8VHG 1XFOHDU )XHO 8VLQJ OHWDO 6XOILGHV (1( 2

&RQFXUUHQW 'HVLJQ RI D OXOWLPDWHULDO 1LRELXP $OOR\ 6\VWHP IRU 1H[W JHQHUDWLRQ 7XUELQH $SSOLFDWLRQV 2
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6XSSOHPHQWDU\ 6FKHGXOH RI ([SHQGLWXUHV RI )HGHUDO $ZDUGV
<HDU HQGHG $XJIXVW

3DVV $VVLVWDQFH
WKURXJK OLVWLQJ JHGHUDO BXEUHFLS
&OXVWHU WLWOH IHGHUDO JUDQWRU VXEDJHQF\ SURMHFW WLWOH HQWLW\ QXPEHU 6SRQVRU DZDUG QXPEHU H[SHQGLWXUHBHQGLYV
$UJRQQH -RLQW $SSRLQWPHQW + 3HWULHOOR 5° $1/ -$ 2
-RLQW $SSRLQWPHQW = 3RHSSHOPHLHU 5° $1/ -$ 2
$UJRQQH MRLQW DSSRLQWPHQW IXQGLQJ IRU 6DL 3KDQL .XPDU 9DQJDOD 5° $1/ -$ 2
$UJRQQH MRLQW DSSRLQWPHQW IXQGLQJ IRU 6DE\DVDFKL 'DV 5 $1/ -$ 2
$UJRQQH -RLQW $SSRLQWPHQW + .DQDW]LGLYV 5 ('65 $IJPW 2
-RLQW $SSRLQWPHQW $JUHHPHQW + 3HWULHOOR 5 ('65 $IJPW p 2
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6XSSOHPHQWDU\ 6FKHGXOH RI ([SHQGLWXUHV RI )HGHUDO $ZDUGV
<HDU HQGHG $XJIXVW

3DVV $VVLVWDQFH
WKURXJK OLVWLQJ JHGHUDO 6XEUHFLS
&OXVWHU WLWOH IHGHUDO JUDQWRU VXEDJHQF\ SURMHFW WLWOH HQW LW\ QXPEHU 6SRQVRU DZDUG QXPEHU H[SHQGLWXUH$HQGLYV
$XGLWRU\ ORWRU &RQWURO RI 9RLFH LQ ,QGLYLGXDOV ZLWK (VVHQWLDO 9RFDO 7UHPRU 87% 5 '& $ 2
(IFLWDELOLW\ DQG ([FLWRWR[LFLW\ LQ 7\SH , &RFKOHDU $IIHUHQWV 6\QDSVH 6WUXFWXUH DQG )XQFWLRQ '8 02 5 '& 2
(YDOXDWLQJ LQIODPPDWRU\ UHVSRQVH WR D PRELOH KHDOWK ZHOO EHLQJ LQWHUYHQWLRQ 8 $7 2
)25(67 )RVWHULQJ 2SWLPDO 5HJXODWLRQ Rl (PRWLRQ IRU SUHYHQWLRQ RI 6HFRQGDU\ 7UDXPD ,PSOHPHQWDWLRQ DQG HYDOXDWLRQ RI D EXUQRXW SUHYHQWLRQ SURJUDP IRU VWDII LQ JXQ YLROHQFH
SUHYHQWLRQ SURJUDPV 5 $7
0DVV 6SHFWURPHWULF 6WXGLHV Rl 7TKLRWHPSODWH %LRV\QWKHVLV 5 $7 2
0DSSLQJ DQG 8QGHUVWDQGLQJ 3URGXFWLRQ RI 1DWXUDO 3URGXFWV LQ )XQJL 5 $7
&UHDWLQJ DQG 2SWLPL]LQJ OLQGIXOQHVV OHDVXUHV WR (QKDQFH DQG 1RUPDOL]H &0OLQLFDO (YDOXDWLRQ &200(1&( 5 $7
6&+ ,17 &ROODERUDWLYH 5HVHDUFK 'HYHORSPHQW DQG DQDO\VLV Rl QHZ PDWKHPDWLFDO DQG VWDWLVWLFDO PRGHOV IRU FKURQLF SDLQ 5 $7
0LQG %RG\ $SSURDFK WR ,PSURYH +HDOWK 5HODWHG 4XDOLW\ Rl /LIH IRU 3HRSOH ZLWK 1DUFROHSV\ 5 $7 2
oo+ 2
'"HYHORSLQJ DQ LQWHUYHQWLRQ WDUJHWLQJ VOHHS GLVWXUEDQFHV DPRQJ PLQRULW\ EHUHDYHG LQGLYLGXDOV 5 +/ 5(9,6( 2
6WUHQJWKHQLQJ FLUFDGLDQ VLIJQDOV WR HQKDQFH FDUGLRPHWDEROLF IXQFWLRQ 5 +/
JHYHUDJLQJ D 8QLTXH H[LVWLQJ &RKRUW WR HOXFLGDWH WKH /LQN EHWZHHQ VOHHS DQG FDUGLR PHWDEROLF GLVHDVH 5 +/
'"HWHUPLQDQWYV DQG &DUGLRYDVFXODU &RQVHTXHQFHV Rl 'LVSDULWLHV LQ 60HHS DQG &LUFDGLDQ 5K\WKPV EHWZHHQ %ODFN DQG :KLWH $GXOWYV 7+ 2

7UDLQLQJ *UDQW LQ &LUFDGLDQ DQG 60HHS 5HVHDUFK
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6XSSOHPHQWDU\ 6FKHGXOH RI ([SHQGLWXUHV RI )HGHUDO $ZDUGV
<HDU HQGHG $XJIXVW

3DVV $VVLVWDQFH
WKURXJK OLVWLQJ JHGHUDO B6XEUHFLS
&OXVWHU WLWOH IHGHUDO JUDQWRU VXEDJHQF\ SURMHFW WLWOH HQWLW\ QXPEHU 6SRQVRU DZDUG QXPEHU H[SHQGLWXUH®HQGLYV
$XWRSKDJLF UHIJXODWLRQ RI FRFDLQH DEXVH 5 '$
&29," OXOWLOHYHO ,QIOXHQFHV RQ +,9 DQG 6XEVWDQFH 8