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Outline

Most recent forecast
- and the data behind it

More general data and issues

Digging behind the Puget Sound Forecaster model
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Summary Forecast, September 2019

Annual Percent Change
2017 2018 2019 2020

Puget Sound Region

Employment 24 24 2.3 1.7
Personal income (cur. $) 5.5 6.2 51 4.2
Consumer price index 3.0 3.2 2.7 2.2
Housing permits 7.0 -6.6 -3.9 -12.1
Population 1.5 14 1.3 1.2

United States*

GDP ($12) 24 29 2.3 1.9
Employment 1.6 1.7 1.6 1.1
Personal income (cur. $) 4.7 5.6 4.3 3.6
Consumer price index 2.1 24 1.8 2.1
Housing starts 2.8 3.4 1.4 0.3

*Source: Blue Chip Economic Indicators
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Change in Summary Forecast Since June 2019*
Percent Change

2017 2018 2019 2020

Puget Sound Region

Employment 0.0 0.0 0.1 0.3
Personal income (cur. $) 0.3 1.0 -0.1 -0.3
Consumer price index 0.0 0.0 0.0 -0.1
Housing permits 0.1 -0.1 104 -8.3
Population 0.0 0.0 0.0 0.1
United States*

GDP ($12) 0.2 0.0 -0.3 0.3
Employment 0.0 0.0 -0.1 0.2
Personal income (cur. $) 0.3 1.1 -0.1 -0.2
Consumer price index 0.0 0.0 -0.1 -0.1
Housing starts 0.0 0.0 3.0 2.2

*Percentage point difference between the June 2019 and March 2019 growth
rates (June — March = Difference)
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Consumer Price Index
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Cost of Living

Bellingham (Whatcom) 117.5
Anacortes-Mt. Vernon (Skagit) 116.7
Seattle/Bellevue/Everett 156.1
Olympia 105.1
Tacoma 106.5
Wenatchee 109.1
Yakima 95.8

ADVENTUROUS ENGAGING INVITING COLLABORATIVE DISTINCTIVE -




/ \ \\ WE STERN Active Minds Changing Lives

WASHINGTON UNIVERSITY

CENTER oF ECONOMIC AND BUSINESS RESEARCH

Employment

12

10

Annual Percent Change

=Puget Sound e==U.S.

ADVENTUROUS ENGAGING INVITING COLLABORATIVE DISTINCTIVE




/ \ \\WE STERN Active Minds Changing Lives

WASHINGTON UNIVERSITY

CENTER oF ECONOMIC AND BUSINESS RESEARCH

Puget Sound and U.S. Employment Growth

Annual Percent Change
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Employment (Puget Sound)
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Personal Income
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Retail Sales and Personal Income
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PUGET SOUND RETAIL SALES

2019 2020 Years

20191 2019.2 2019.3 20194 2020.1 2020.2 2017 2018 2019 2020
Retail sales (bils. $) 919 937 94.2 95.0 96.0 969 845 89.6 93.7 974
Building materials 71 7.3 7.3 7.2 7.2 7.3 6.7 70 7.2 7.3
Motor vehicles and parts 215 223 223 226 28 230 19.7 210 222 230
Furniture and electronics 35 35 35 35 35 36 33 34 35 36
General merchandise 9.8 99 10.0 10.1 10.1 10.2 93 9.6 99 103
Food and beverage 18 120 12.1 12.2 123 124 1.1 115 120 124
Gasoline stations 54 54 54 53 hES BIEs 50 56 54 53
Clothing and accessories 45 45 456 456 45 47 41 43 45 47
Food services and drinking 1.6 1.8 19 19 121 122 105 11.2 1.8 12.3
Other retail sales 16.7 17.0 17.3 17.6 18.0 183 148 160 17.2 185
Taxable retail sales (bils. $) 109.0 1123 1129 1136 1145 1153 979 107.3 119 115.7
Retail trade 440 451 45.3 45.5 458 461 403 431 450 463
Other taxable sales 65.0 672 67.6 68.1 68.7 69.2 57.6 64.3 67.0 694
Annual growth (% change)
Retail sales 33 7.7 23 34 40 39 6.3 60 46 39
Taxable retail sales 49 12.1 21 27 31 27 62 o 43 33
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Housing & Population

40 5

1
0
| -1
-2
— —
D
()]
—

B Housing Permits ===Population Change
ADVENTUROUS ENGAGING INVITING COLLABORATIVE DISTINCTIVE -

N w w
w o w

Permits (thousands)
N
o
Annual Percent Change

10

o]
o

o
(@\]

=
o (6] o
1975 S——————————

1971
1973
1977
1979
1983

LN
o0
(@]
i

1987
1989
1993
1995
1997
1999
2003
2005
2007

2001
201

2013
2015
2017
2019
2021




/ \ \\ WE STERN Active Minds Changing Lives

WASHINGTON UNIVERSITY

CENTER oF ECONOMIC AND BUSINESS RESEARCH

Housing Permits
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Housing Permits
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Puget Sound Housing Market Index
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... four housing indexes in the Newsletter
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Puget Sound — Seattle is in the “eye of the storm”

sl HERE, DeLome. Mapmyinds, © Open
City ZHVI Year-over-Year
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Glimmer of evidence that Seattle home prices again
on therise

Sep. 24, 2019 at 6:50 am | Updated Sep. 24, 2019 at 8:02 am f =Y
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Housing and People/Jobs

Twenty largest U.S. metropolitan areas, 2018

Housing starts
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Data: BLS, US. Census

Source: “The Return of Rooming Houses” Bloomberg Businessweek Sept. 23, 2019
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Housing Affordability (2019 Q2)

Median Mortgage | Household | Monthly | Affordabili

Home Rate Income Payment ty Index
Price
King $701,200 4.07 $91,965 $2,700 71.4
Kitsap $380,800 4.07 $75,387 $1,466 107.8
Pierce $372,300 4.07 $70,972 $1,433 103.8
Snohomish  $500,600 4.07 $88,253 $1,928 96

Source: Runstad Center
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Probability of US Recession Predicted by Treasury Spread*

Twelve Months Ahead (month averages)
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*Parameters estimated using data from January 1959 to December 2009, recession probabilities predicted using data through Jun 2019.
The parameter estimates are o=-0.5333, 3=-0.6330.

New York Fed
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Year-over-year growth in export value, major trading
partners
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Source: WA Economic and Revenue Forecast Council
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FRED %// — 10-Year Treasury Constant Maturity Minus 3-Month Treasury Constant Maturity La
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How Long Can the Consumer Carry the Economy?

Strong Labor Market Negatives/Uncertainty
* Low unemployment  Weak CAPEX

* Wages increasing VS * Trade

* Resilient consumer * Global weakness

* Geopolitical risks
* Brexit
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Puget Sound Index of Lieading Economic Indicators
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Shaded areas show recessions of periods of economic stagnation.
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Leading Index

Boeing Backlog-Delivery Ratio
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Leading Index

Percent Change in Leading and Component Indexes

. Manu- Help- Interest Boeing Durable
Leading turina | Wanted Housing Rat Deli vl Good
Index facturing an. €@ permits ate CIVerY  Claims s
Hours  Online Spread Backlog Sales
June/July 1.9 0.4 0.6 2.9 0.2 2.0 0.1 -0.9
Apr/July 24 2.0 -2.0 -0.1 -0.7 73 0.7 -0.2

July18/July19 8.1 3.0 6.4 4.7 -3.5 8.8 -0.3 4.0
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Digging Into the Model

... or models, in fact
* Forecast model

* Retail model

* Housing model
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Monthly Data

Quarterly Data

Dummy Variables

ADVENTUROUS

ENGAGING

INVITING

&

The Forecaster Model

Eviews Model

l

Output Spreadsheets

!

Forecast Tables
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Monthly Data > Includes Blue
) ¢ T Chip, QCEW
Quarterly Data b and other data
Dummy Variables 4
v
EViews Model
Output Spreadsheets

!

Forecast Tables
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Puget Sound Forecaster vs WA State Council

Economic & Revenue Forecast Council also uses the Blue

Chip Forecast as a starting point

* They often alter the forecast based on assumptions
about variables like the Federal Funds Rate and oil prices

* We both adjust recent history based on QCEW data

— But adjustments for the state often differ from adjustments
for the Puget Sound region
*  Metro vs. non-metro discussion...
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Special Consideration

* Microsoft dividend payments
« Aerospace employment
* Limited manual adjustments

— e.g., how to consider announcements from Amazon about
changes in hiring?
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Forecast Errors 1994-2019 One-year-ahead Percent Error

Date of Forecast 1994 - 2015 2015 - now 1994 - now
Employment 0.8 0.7 0.8
Personal Income? 0.8 32 1.1
Housing Permits 10.8 133 1.1
Population 0.2 0.3 0.2
Comsumer Price Index 1.0 0.7 0.9

Other Forecast Error Measures

Two-year-ahead Percent Error and Bias

Date of Forecast 1994 - now Bias®
Employment 14 0.7
Personal Income® 30 20
Housing Permits 118 94
Population 04 0.2
Comsumer Price Index 09 0.7
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Biggest Sources of Error

* Revisions to Blue Chip estimates
« Aerospace employment

e ... and manual adjustments trying to include Amazon'’s
announcements for HQ2
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Ongoing Work

* Review of equations in Forecast model
— Can they be improved?

— Are structural relationships captured in the equations still
valid (thinking of things like the labor share of income)

* Review of Help Wanted data in Leading Index
— Are we using the best sources?

« Testing alternative forecasts
— Based on “what if” scenarios

ADVENTUROUS ENGAGING INVITING COLLABORATIVE DISTINCTIVE



/ \ \\ WE STERN Active Minds Changing Lives

WASHINGTON UNIVERSITY

CENTER oF ECONOMIC AND BUSINESS RESEARCH

U.S. labor share: Actual versus scenario without automation

Labor share (%)
64 -

63 -
62 -
61 -
60 -
59 4
58 A
57 A
56 -
55 4
54 A

53 1 1 1 I I I
1985 1990 1995 2000 2005 2010 2015

Benchmark

Scenario without

automation

Source: https://www.frbsf.org/economic-research/publications/economic-letter/2019/september/are-workers-losing-to-
robots/?utm source=mailchimp&utm medium=email&utm campaign=economic-letter
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Puget Sound Index of Lieading Economic Indicators

Summary Forecast, September 2019 109
Annual Percent Change 0.95

2017 2018 2019 2020 0.85
Puget Sound Region 0.75

0.65
Employment 2.4 24 23 1.7 oss Mo . e
Personal mcqme.(cur. %) 55 6.2 5.1 4.2 1964 1968 1973 1977 1982 1986 1991 1995 2000 2004 2009 2013 2018
ﬁonsgmer prlgte index 38 gg g; 13? Shaded areas show recessions of periods of economic stagnation.
ousing permits . -6. -3. -12.

Population 1.5 14 1.3 1.2

United States*

GDP ($12) 24 29 23 1.9

Employment 1.6 1.7 1.6 1.1

Personal income (cur. $) 4.7 5.6 43 3.6 HOW Long Can the
Consumer price index 2.1 2.4 1.8 2.1

Housing starts 28 34 14 03 Consumer Carry the

*Source: Blue Chip Economic Indicators E COl’lOl’IlYP
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The Puget Sound Economic Forecaster

Spreadsheets Spreadsheets Models
Puget Sound Employment.xls v
Puget Sound Labor Forcexls — — — — » psdatamuxls
Puget Sound Housing Permits.xls t
Y
— — —» Economic Model
US Forecast.xls v
US Personal Incomexls — — — — — —» psdataqxls |
A

Puget Sound Personal Income

D |
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The Puget Sound Economic Forecaster
Following one variable through the Economic Model
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