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Kem C. Gardner Policy Institute

Our Vision: Be Utah’s preeminent public policy institute and a vital gathering place for policy
leadership and thoughtful discourse that helps our community prosper.

Our Mission: Develop and share economic, demographic, and public policy research that sheds light
and helps people make INFORMED DECISIONS™,
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Stress Testing — Why Should Anyone Care?

N

Forecasts are wrong

. Spending-side demands often increase during downturns
. States can choose to be prepared or reactionary during a crisis—

make it up on the fly or execute on a playbook developed
before

. Federal government may or may not come through

Preparation level can inform forecast risk assumed
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How Many of You Forecast This?
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Or This Federal Fiscal Response?

Dot-com Bust
(2001)

0.4%

Economic Stimulus
Act and TARP (net)
1.3%

Financial System Collapse
(2008 & 2009)

Pandemic Wave 1 Wave 2 Wave 3
(2020 & 2021) (CARES, PPPHCEA, FFCRA) (Response and Relief) (ARPA)
11.5% 4.2% 8.9%
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Federal Fiscal Response as % of GDP

25%

Source: Gardner Policy Institute from CBO and BEA data
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Shifting Focus from Annually-Balanced Budget
to Long-Term Fiscal Sustainability

Utah’s Fiscal Toolkit

) . Reserves and Other Budget Contingencies
Utah’s fiscal
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Utah Budget Stress Testing Process

1. Define Analysis Period

2. ldentify Key Independent and Dependent
Forecast Variables

3. Determine Alternative Economic

State Budget Stress
Testing User Guide

Sce narios A collaborative endeavor of the Kem C. Gardner Policy Institute
4. Estimate Revenue a nd Spending at R|sk and the Utah Office of the Legislative Fiscal Analyst
5. Inventory and Categorize Existing June 2019

Reserves and Other Budget Contingencies
6. Compare Total Reserves & Budget
Contingencies to Total Value at Risk
7. Explain It! Concisely Present Findings
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1 — Define Analysis Period

Considerations:
 Annual or biennial state

State BUdget SU@SS Time period available under alternative
TeStiﬂg User Guide economic scenario(s) selected

* Forecast error acceptability
A collaborative endeavor of the Kem C. Gardner Policy Institute .. eye . . .
and the Utah Office of the Legislative Fiscal Analyst ¢ Tlmlng SenSItIVIty Of major bUdget drlvers
June 2019 (revenue and spending)

e Short-term v. long-term budget impacts

Phil’s Takeaway:

e 3-5years probably best

* Review impacts annually over analysis
period
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2 — Ildentify Key Independent and Dependent
Forecast Variables

Considerations:

What are your major revenue streams?
What are your major spending categories?
Historically, how sensitive are state
revenues and spending to business and
demographic cycles?

What indicators do you use to forecast?

Phil’s Takeaway:

Simpler is better — you could include all
revenues and all spending, but is it worth
the effort?

Which are your top 10 (or fewer??) critical
forecasting variables?

State Budget Stress
Testing User Guide

A collaborative endeavor of the Kem C. Gardner Policy Institute
and the Utah Office of the Legislative Fiscal Analyst

June 2019
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Identify Key Revenue and Spending Drivers

Largest Revenue Streams: Major Spending Drivers:
* |ndividual income tax * Medicaid
e Sales and use tax e K-12
* Corporate income tax * Higher education
* Some states - extraction  Employee compensation
taxes, tourism taxes, etc. e Retirement contributions

e Some states — union
contracts
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Scenario Economic Indicators May Misalign
With Normal Forecast Process Indicators

ECONOMIC INDICATORS FOR UTAH AND THE UNITED STATES: FEBRUARY 2023

2020 221 2024 PERCENT CHANGE
ECONOMIC INDICATORS UNITS ACTUAL _ ACTUAL _ ESTIMATE _FORECAST _FORECAST 222 223 224
PRODUCTION AND SPENDING
US Real roduct 510 20018 164 20493 59 21 07 16
us o 075 14140 14281 14437 83 28 10 11
USS. Roal Prvale Fixed Invostmont Bilion Chainod $2012 3515 3563 3416 3484 7403 41 20
US. Real Federal Defense Spending Billion Chained $2012 20 25 214 24 81 70 45 00
US.Real Exports Bilion Cheined $2012 2367 2538 263 278 61 72 39 58
Utah Real GDP Milon Chained $2012 186910 191794 195438 200910 68 26 19 28
Utah Exports Milion Dollars 18,060 16,632 1915 2055 20 79 152 73
Utah Coal Producton Milion Tons 123 10 100 120 74 M1 89 200
Utah Crude Ol Producton Milion Barrels 355 445 455 40 146 256 20 33

20 260 25 20 A1 84 58 20

Utah Gopper Mined Production Milion Pounds 351 397 420 450 136 31 58 71
SALES AND CONSTRUCTION
U'S.Now Aulo and Truck Salos Willons 5 9 738 48 9 33 77 714 12
US. Housing Starts Milons 14 16 16 12 13181 31 B9 58
US. Private Residential Investment Bilion Dollars 901 1,108 1127 98 1066 280 17 423 80
US. Nonresidential Structures Bilion Dollars 614 59 645 705 ™ 26 78 93 43
US. Home Price Index (FHFA) 199101 - 100 20 339 36 37 % 168 138 02 A2
US. Nontaxable & Taxable Retail Sales ~ Bilon Dollrs 6210 7440 8125 8262 8427 198 92 17 20
Ulah New Auto and Truck Sales Thousands 116 129 128 138 1“9 16 42 80 79
Utah Dweling Permitted Units n 797 doM4 30000 2750 2850 263 263 242 33
Uteh Residential Permit Value Milion Dolars 6330 8850 7207 5300 6000 398 85 266 132
Utah Nonvesidential Permi Value Millon Dollars 2508 2930 3256 2800 2200 168 11 440 214
Utah Addtons, Alterations and Repairs ~ Millon Dollars 1855 1,935 1550 1400 1300 43 499 97 71
Utah Home Price Index (FHFA) 198001 - 100 540 661 7% 798 7% 24 00 06 06
Utah Taxable Retai Sales Milion Dollars 4265 49729 536H0 5590 58200 165 78 44 39
Ulah Al Taxablo Sales Milion Dolars 74731 90105 100532 103764 107770 206 116 32 39
DEMOGRAPHICS AND SENTIMENT
'US_ July Tst Population Milions 32 32 £ 35 37 01 03 06 06
US. Consumer Sentiment (U of M) Difiusion Index 815 776 590 632 800 48 240 72 %5
Utah July 1st Population Thousands 3284 3339 3381 3425 3467 712 13 12
Utah Net Migration Thousands 26 316 181 203 185 337 426 M9 89
PROFITS AND RESOURCE PRICES
U Corporale Boforo Tax Profts Bilion Dollrs 2260 27m 3017 2999 30M 26 89 06 04
West Texas Intermediate Grude Ol § Per Barrel 392 680 948 80 07 T2 394 24 28
US. Coal Producer Price Index 1982 =100 189 189 20 %6 217 03 477 M9 18
Utah Coal Prices § Per Short Ton 372 384 420 00 0 32 93 48 50
Utah Ol Prices § Per Barrel u9 607 815 620 620 740 M2 66 48
Utah Natural Gas Prices § Per MCF 19 410 700 330 400 1092 707 529 212
Utah Gopper Prios § Por Pound 280 425 380 39 400 518 106 26 26
INFLATION AND INTEREST RATES
US. GPI Urban Gonsumers (BLS) 768264 100 %59 o7 ] 304 31T 7 80 40 23
US. GDP Chainod Prics Indox (BEA) 2012100 114 119 121 131 845 70 33 24
S8P 500 Index 3219 4267 4101 4132 4063 26 39 08 AT
US. Federal Funds Rate (FRB) Effectve Rate: 038 08 168 492 437
US. 3 Monith Treasury Bils (FRB) Discount Rafe. 037 004 202 478 404
US. 10-Year Treasury Notes (FRE) Yield (%) 089 14 295 359 335
30 Year Mortgage Rate (FHLMC) Percent 318 303 538 625 561
EMPLOYMENT AND WAGES
'US_ Establshment Employment (BLS) Wilions 63 526 516 8 29 43 13 05
US. Average Annual Pay (BEA) Dolrs 045 73076 75858 79471 57 39 38 44
US. Total Wages & Salaries (BEA) Bilion Dollars 020 11153 175 1217 88 84 51 38
Utah Nonagricultural Employment (DWS)  Thousands 1616 1684 1718 1147 50 42 21 17
Utah Average Annual Pay (DWS) Dolrs 6944 61288 63667 65085 53 76 39 22
Utah g Milion Dollrs 2010 103,180 109400 113720 106 121 60 39
INCOME AND UNEWPLOYMENT
US. Personal Income (BEA) Bilion Dollrs gz 212% 2178 2o Bel 74 21 4z 44
US. Unemployment Rt (BLS) ercent 81 54 36 39 45
Utah Personal Income (BEA) Milon Dollars 171385 186991 196811 26619 21569 91 53 50 44
Utah Unemployment Rate (DWS) Percent 27 20 27 34
Sources: State of Utah R nd S Niarkt

Focus on the most critical

economic variables
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3 — Determine Alternative Economic Scenarios

Considerations:

Consider scenario likelihood given your
state’s economy

Do you have a large high-risk industry?
Cost - what economic scenarios are publicly
available for free or can be purchased?
Economic indicator coverage - how does it
compare to your variables under #27?

Phil’s Takeaway:

Simpler is better — this is a directional
exercise, not a point estimate for budgeting
Useful to have at least one less severe and
one more severe scenario

State Budget Stress
Testing User Guide

A collaborative endeavor of the Kem C. Gardner Policy Institute
and the Utah Office of the Legislative Fiscal Analyst

June 2019

UNIVERSITY OF UTAH



Economic Diversity or Concentration
Should Inform Your Scenarios

VT 90.7
NH 94.8
MA 89.1
RI 89.0
CT90.1
NJ94.5
MD 87.6
DE 64.9
DC49.5

U.S.=100
Hachman Index Score

[l 95.0+ (Most Diverse)
[ 90.0-949
[ 85.0-89.9
[] 75.0-849
[] <75.0 (Least Diverse)

Kem C. Gardner Policy Institute DAVID ECCLES SCHOOL OF BUSINESS
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Federal Reserve Alternative Scenarios are Free, but
May Be More Applicable to Some States Than Others

Figure 1. How stross tosting works for large banks

The Federal Reserve conducts stress tests to ensure that large banks are sufficiently capitalized and able to lend to
households and businesses even in a severe recession. The stress tests evaluate the financial resilience of banks by
estimating losses, revenues, expenses, and resulting capital levels under hypothetical economic conditions.

\ The Federal Resawe develops
J]ﬂﬂn Stress test soenarios
The Federal Resewe develops
Or salects stress est models

&

2023 Federal Reserve Stress Test Results

Using the scenano data and bank The Federal Reseve
data asvarlables In the stress uses the results of the
test models, the SUpen Isory SITess test,
Federal Reserve projects how In part, 1o set capiial
R banks are llkel 1o perform under fequirements for
I banks

re B. Office loss rate, cumulative 9-quarter

25 [ Percant

20—

15 [— == 2007-09 Global Financial Crisis loss rate

10 —

5
June 2023 . . " . . ,
2019 June 2020 December 2020 2021 2022 2023
stress test stress test stress test stress test stress test stress test

Note: The 2007-09 Global Financial Crisis loss rate s based on office CMBS loans that bacame delinquent over the 9-quarter window
BOARD OF GOVERNORS OF THE FEDERAL RESERVE SYSTEM Inwhich eventual realved losses were highest. Stress test loss rates are calculated based on firms subject 1o the stress test each year

and do not Include owner occupled properties.

Source: Momingstar.
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Utah 2022 Stress Test Hypothetical Scenarios

Moderate Recession
Moderate recession 2023 Q1

Triggered by still-high inflation
and increasing interest rates

Recession lasts three quarters

Peak-to-trough decline in
output of 1.4%

Unemployment peaks at 6.4%
in late 2023

Economy returns to full
employment by 2025 Q1

Severe Recession
Severe recession 2023 Q1

Lasts through 2024 Q1, due to
inflation, interest rates, and the

potential for higher oil prices and

additional supply chain issues

Peak-to-trough decline roughly
4.2%

Unemployment peaks at nearly
9% in mid-2024

National economy does not
return to full employment until
2032

Stagflation

Inflation accelerates, while never
reaching full employment

Weak growth or slight output declines
through 2023

Unemployment rises above 5% by the
end of 2023

Higher-than-expected inflation and
resulting Federal Reserve rate hikes put
economy into recession in 2024
Peak-to-trough decline 3.3% and peak
unemployment 9% by end of 2024

Economy begins to recover in 2025, but
reduced business investment lowers
productivity, such that real GDP remains
below the baseline indefinitely

| UNIVERSITY OF UTAH



4 — Estimate Revenue and Spending at Risk

Considerations:

State Budget Stress
Testing User Guide

A collaborative endeavor of the Kem C. Gardner Policy Institute
and the Utah Office of the Legislative Fiscal Analyst

June 2019

Model, model, model - Use your
standard forecasting models to the
extent possible given the economic
indicators from your scenarios
Determine baseline (existing budget v.
“but for” scenario)

Forecast alternative scenario
Compare baseline and alternative

Phil’s Takeaway:

Simpler is better — don’t let the perfect
be the enemy of the good

Think carefully about baseline for
comparison

| UNIVERSITY OF UTAH



Utah Revenue Value at Risk, 2022

Selected Major Sources

/

2023 2024 2025 2026 2027

—=Baseline Moderate Recession Severe Recession Stagflation
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Billions

Utah Spending Value at Risk, 2022

$7.2

$7.0

$6.8

$6.6

$6.4

$6.2

$6.0

$5.8

$5.6

Selected Major Programs

/

2023

== Baseline

2024

Moderate Recession

2025 2026

Severe Recession

2027

Stagflation
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Billions

$6.0

$5.0

$4.0

$3.0

$2.0

$1.0

$0.0

Summary Value at Risk, 2022

Moderate Recession Severe Recession Stagflation

B Expenditures at Risk

B Revenues at Risk
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5 — Inventory and Categorize
Existing Reserves and Other Budget Contingencies

Considerations:

NOT just the formal rainy day fund

How did the state handle previous
downturns?

Informal, disaggregated buffers in
restricted funds / agency budgets
Formal / statutory spending relief valves
Cash-funded infrastructure with ongoing
revenue

Revenue increases and spending cuts
Trust and agency principal balances
Evaluate option feasibility

State Budget Stress
Testing User Guide

A collaborative endeavor of the Kem C. Gardner Policy Institute
and the Utah Office of the Legislative Fiscal Analyst

June 2019

Phil’s Takeaway:

* Think broadly about reserve and budget
contingencies — there’s a lot buried in the
details of the state budget

* For option feasibility, look at what’s been
done previously

| UNIVERSITY OF UTAH



Formal State Rainy Day Funds

Rainy Day Fund Balances in Dollars and as a Percentage of General Fund Expenditures

$180
- $160
- $140
- $120
- $100
- $80
- $60
- $40
- $20
- $0

18% 154% 1459
15%

12%

9%

6%

$ in Billions

3%

% of General Fund Spending

0%

2000200120022003 200420052006 2007 20082200920102011201220132014 201520162017 201820192020 202120222023 2024

Fiscal Year

mm $ in billions  ==% of General Fund Spending

Source: National Association of State Budget Officers
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Formal Rainy Day Funds & General Fund Balance

Total Balances in Dollars and as a Percentage of General Fund Expenditures

42%
39%
36%
33%
30%

24%
21%
18%
15%
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6%
3%
0%
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27% -
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== llnsaanl Lllujl I
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- $450
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F $150
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mm $ in billions

Fiscal Year
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Source: National Association of State Budget Officers
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Utah Reserves and Contingencies, 2022

Difficult to Access
Somewhat Difficult to Access
Moderately Easy to Access

Easy to Access

Kem C. Gardner Policy Institute DAVID ECCLES SCHOOL OF BUSINESS UNIVERSITY OF UTAH



6 — Compare Total Reserves & Budget Contingencies
to Total Value at Risk

Considerations:
e Pullit all together
* Decide on showing annual or cumulative

State BUdget Stress impacts over the review period
Testing User Guide

A collaborative endeavor of the Kem C. Gardner Policy Institute
and the Utah Office of the Legislative Fiscal Analyst

Phil’s Takeaway:

* Remember this is directional

* Contemplate level of preparation and
think about any needed budget
changes

* Consider using preparation level to
inform forecast risk assumed — the
next frontier in state forecasting??

June 2019

| UNIVERSITY OF UTAH



Utah 2022 Stress Test

Estimate Value At Risk

Compare Reserves/Contingencies to Value at Risk

$10.0

$9.0

$8.0

$7.0

$6.0 $6.0
$5.0 E $5.0
$4.0 o $4.0
£ 30 $3.0
: §2.0 $2.0
$1.0 . . $1.0
$0.0 $0.0

Moderate Recession Severe Recession Stagflation
W Expenditures at Risk  # Revenues at Risk B Total Five-Year Budget Reserves Maximum Five-Year Value at Risk
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A Cloudy Crystal Ball:

Pandemic Forecasting Challenges Highlight Need for Budget Relief Valves

* Highlights forecasting and budget management
lessons learned from the pandemic

A Cloudy
Crystal

Ba“ forecast budgets

* Tool kit on various best practices and how states

Pandemic Forecasting Challenges Highlight
Need for Budget Relief Valves

nnnnnnnnnnnn

https://www.volckeralliance.org/sites/default/files/2022-11/ACloudyCrystalBall_113022.pdf
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https://www.volckeralliance.org/sites/default/files/2022-11/ACloudyCrystalBall_113022.pdf

Consider Formally Incorporating Fiscal
Preparation Level Into Forecast Risk Assumed

STRENGTH OF OTHER BUDGET MANAGEMENT TOOLS
(including revenue stability, reserve accounts, and long-term liabilities)

WEAK STRONG

EMPLOY VERY LOW-RISK FORECAST EMPLOY 50-50 FORECAST

https://www.volckeralliance.org/sites/default/files/2022-11/ACloudyCrystalBall_113022.pdf
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https://www.volckeralliance.org/sites/default/files/2022-11/ACloudyCrystalBall_113022.pdf

Utah Forecast Formally Highlighted Risk

NOVEMBER 2022 AVAILABLE CONSENSUS REVENUE

$2.5
$2.0
$1.5

$1.0

Revenue (billions)

$0.5

$0.0
One-time Ongoing

High-risk Income Tax Fund revenue [ Regular Income Tax Fund revenue

B General Fund revenue High-risk Income Tax Fund revenue [ Regular Income Tax Fund revenue
Source: Utah GOPB

Kem C. Gardner Policy Institute DAVID ECCLES SCHOOL OF BUSINESS UNIVERSITY OF UTAH



California LAO Shows Forecast Uncertainty

Figure 7

How Likely Is the Budget to Break Even?
General Fund Revenue

The shaded regions show how much revenues might differ from our main forecast @.
The lic shows the most likely range of possibilities barring a recession.
The darker shaded area shows how far revenues could fall should a recession occur.
The breakeven point @ shows the amount of revenue needed for the budget to stay
balanced without further actions.

2021-22
G e
2022-23
G e o
2023-24
L o
2024-25
G o0
2025-26
G o o
140 160 180 200 220 240 260 $280

Billions of Dollars

Figure 1

LAO Revenue Outlook
General Fund Revenue, Excluding BSA Transfers (In Billions)

$300 -
The shaded area shows how far revenues
could deviate from our main forecast.
275 + Outcomes beyond the shaded area are
possible, but revenues most likely will fall
in the shaded area.
250 -
= \
200 +
175 4
150 r v r v ]
2021-22 2022-23 2023-24 2024-25 2025-26 2026-27

BSA = Budget Stabilization Account.

Source: California LAO
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7 — Explain It! Concisely Present Findings

Considerations: State Budget Stress
e Simple . .
* Concise Testmg User Guide

* Policymakers don’t need all the detail
(a few may want to walk through it)

* Make clear this is NOT a forecast of
these economic scenarios, but a

theoretical exercise Phil’s Takeaway:
* Plan to dedicate time here — this is one of

the most critical steps and could be
neglected
 May be the hardest part

A collaborative endeavor of the Kem C. Gardner Policy Institute
and the Utah Office of the Legislative Fiscal Analyst

June 2019
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Historical State Forecast Performance

12 9
2 6
@ 32
[
< 45
47
b 49
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g 36 35
& 9
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2 3 )

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

u LOWER “ON TARGET » HIGHER

*Fiscal 2023 is ongoing and figures are subject to change.

Source: National Association of State Budget Officers
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Phil Dean
Chief Economist and
Public Finance Senior Research Fellow

David Eccles School of Business
Kem C. Gardner Policy Institute
University of Utah
phil.dean@utah.edu

Kem C. Gardner Policy Institute

DAVID ECCLES SCHOOL OF

B

U S
Us

NESS

UNIVERSITY OF UTAH



