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Introduction

Its ability to signal an impending change in
economic activity makes an index of leading
economic indicators a useful
accompaniment to economic and revenue
forecasts. Sarah Gates (Gates Hathaway)
first constructed an Oregon Index of
Leading Indicators (OILI) in early 2003; the
index discussed in this paper applies the
original index methodology to a different set
of leading variables.

Forecasting Contractions in the Oregon
Economy using OILI

The Conference Board considers a
contraction signal in the national leading
index reliable when 1) the index declines by
at least 2 percent (annual rate) over a six
month period, and 2) a majority of
individual index components also decline
over six months (as measured by a diffusion
index value of less than 50). Oregon uses
the same signaling device for the OILI.

Figure 1 (below) shows the OILI six-month
growth rate. Figure 2 (on the following

page) shows index values since January
1995. Periods of contraction in the Oregon
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economy (represented by the shaded gray
areas) are indicated where Oregon non-farm
employment has declined more than 2
percent (annualized) over a six-month
period. Figure 1 also shows when the OILI
diffusion index (black horizontal line)
indicates that more than half of the
individual components are declining. (See
Appendix B for a detailed description of
diffusion index methodology.) Each OILI
signal is labeled with the number of months
lead it provides.

Interpreting OILI Signals

Throughout the index period (January 1995-
September 2003), the Oregon economy
experienced one contraction beginning early
in 2001 and ending in early 2002. While
non-farm employment subsequently
declined, employment declines slowed
appreciably and did not fully satisfy the -2
percent growth rule. As a result, this
particular negative growth period was not
designated as an Oregon recession in the
OILI model.

For the one designated Oregon contraction,
then, OILI provided a substantial ten-month
lead. Again, the late 2002-2003 period has
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Figure 2
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yet to be officially defined as the latter half
of a “double-dip” recession. OILI did,
however, provide a two-month advanced
warning of a “jobless recovery” that
persisted following the last official
contraction.

The OILI gives two false signals that likely
reflect unusual influences on index
components. Occurring at the start of the
component data set, the first false signal
(1995) may reflect anomalies that tend to
occur as a data series begins. The second
false signal occurs in late 1997 and likely
reflects the Asian Financial Crisis (1997-
1998). Given Oregon’s ties to eastern
trading partners, a strong signal during this
period was not entirely unwarranted.

Comparing the OILI and the U.S.
Leading Index

As demonstrated in Figure 3, the OILI tends
to amplify U.S. Leading Index behavior.
The OILI does not measure the magnitude
of economic activity, so stronger OILI
signals do not necessarily reflect the severity
of an Oregon recession relative to a U.S.
contraction. However, OILI signals do tend
to reach their deepest and highest points
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slightly after the U.S. index reaches
minimums and maximums. This index
behavior appears consistent with an
observation that Oregon’s economy tends to
follow the nation’s economy with a lag.

While similarities between the two indexes
are encouraging to some extent, one could
also conclude that the OILI’s Oregon-
specific components do not influence index
behavior enough to capture unique trends in
the state economy. Generally, state-specific
data series tend to be less stable than
aggregate national series. As a result, OILI
methodology — structured to equalize
component volatility - may ultimately limit

Figure 3
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state-specific influences on index behavior.
The OEA will consider this potential
concern as it investigates future revisions to
index methodology.

Current Indications

Following a stabilization period in mid-
2003, the OILI’s most recent behavior
predicts growth in the Oregon economy.
The index improved upon a 3.6% six-month
growth rate in August with a 6.0% growth
rate in September. Again, these changes do
not represent the magnitude of predicted
growth; however, their relative strength does
make a growth signal more reliable. In the
near term, the index should continue to
increase as individual components revive
and the Oregon economy follows the
national economy with a noticeable lag.

Methodology

OILI construction is based on Conference
Board methodology for the U.S. Index of
Leading Economic Indicators. Many state
indexes, including the Washington state
leading index, apply the same technique.
Briefly, individual index components are
seasonally adjusted - if necessary — using the
Census X-12 procedure. Month-to-month
changes are then calculated for each
component, and component changes are
equalized for volatility. Equalized
component changes are then summed to
produce monthly index values, and the index
is rebased to equal 100 in 1996. (For a more
detailed description of index methodology,
please see Appendix A.)

OILI components
The 2003 version of the OILI contains ten
components, and the index is calculated with

component data from 1995-present. (See
Appendix B for individual component
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graphs.) OILI components were selected
based on their theoretical relationship to the
business cycle and their proven ability to
predict cycles in a consistent, accurate, and
timely manner. The ten OILI components
are as follows:

o Interest Rate Spread: The yield on the
10 year U.S. Treasury Bond less the
Federal Funds Rate. The interest rate
spread has inverted approximately one
year prior to the past five U.S. recessions
and follows a similar pattern for Oregon
contractions.

o [Initial Unemployment Claims: The
number of initial regular unemployment
claims filed in Oregon each month.
Claims have risen prior to and during
each of the last four contractions in the
state.

o Institute for Supply Management
National Index: A diffusion index based
on a survey of corporate purchasing and
supply executives in U.S. manufacturing
firms. Index values of more than 50
occur when more than half of the
executives surveyed report improving
business conditions. Values below 50
occur when more than half report
deteriorating conditions.

e Semiconductor Book-to-Bill Ratio:
Ratio of new orders to billings for North
American-based semiconductor
equipment manufacturers. (Data
recorded as three-month averages.)

o Federal Reserve Bank of Atlanta Dollar
Index, Pacific Excluding Japan: Based
on 1995-1997 bilateral trade weights for
Australia, China, Hong Kong, Malaysia,
Singapore, South Korea, and Taiwan.
The index increases when the dollar
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strengthens against the included
currencies.

e University of Michigan Consumer
Sentiment Index: Based on surveys that
measure consumer perceptions of the
economy.

o Total Withholding for Oregon
Employees: The amount of employee
income sent directly to the state tax
authority. Includes all Oregon industry
sectors.

e Oregon New Business Incorporations:
Includes (domestic and foreign) new
business, professional, and nonprofit
corporations; limited liability companies,
limited liability partnerships, and
assumed business names.

e The Oregonian Help Wanted Ads:
Number of ads placed in the Oregonian
newspaper, counted daily and summed
for each month. (Adds are counted over
their entire run time; an ad running one
week, for example, is counted as seven

ads.)

o Total Residential Building Permits:
Number of new privately-owned housing
structures (all numbers of units)
authorized by housing permit.

As Oregon’s economy changes over time,
OILI components may also change to better
represent influences on Oregon’s business
cycle.

Updating the OILI
Short term updates of the OILI will
incorporate new data for each indicator and

for non-farm employment. Historical
updates will be included only for the prior
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six months, and newly added data will be
adjusted using the current period’s
standardization factors.

Index standardization factors will be
recalculated annually, and any revisions to
historical data (beyond the prior six months)
will also be incorporated once yearly. New
index components may also be incorporated
with the annual revisions, and significant
definitional or structural changes occurring
between annual revisions may merit an off-
cycle update.

Future Revisions

The OEA is currently evaluating several
candidate variables for their performance as
leading indicators. These variables include
measures of air-travel and freight air-travel,
levels of truck travel on Oregon highways,
Portland area commercial and industrial
vacancy rates, statewide temporary work
hiring, and industrial capacity utilization.
Depending on data availability and the
relative success of each candidate variable
as a leading indicator, these components
may be included in a future version of the
OILI. In addition to these new components,
the OEA also plans to investigate a new
statistical procedure that may at some point
replace the current index methodology.

As previously mentioned, the current OILI
methodology prevents component volatility
from having undue influence on the leading
index. It does not, however, contain any
provision that equates an individual
component’s influence with its significance
in the overall economy. In other words, the
flat weighting scheme now used to construct
the OILI gives all indicators an equal index
contribution when, in reality, different
components have varying degrees of
influence on economic trends. An ideal
methodology, then, would equalize
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component volatility and assign components
a weight consistent with their relative
influence on the Oregon business cycle.
OEA is currently investigating such a
procedure and - provided that it improves
index accuracy and local relevance - may
implement the new procedure in some later
version of the OILI.

Oregon Index of Leading Indicators

Page 5



Appendix A
Methodology

Written by
Emily French, OEA Intern
Sarah Gates, Consultant

Index Calculation

The Oregon Index of Leading Economic Indicators (OILI) is constructed using the Conference
Board’s procedure for the national leading index. The Conference Board methodology equalizes
component volatility, limiting the extent to which an unstable series can influence the index. All
components have equal weights.

Each index value is calculated according to the following process. Unless otherwise indicated,
calculations are not rounded until step 5.

(1) Month-to-month percentage changes are calculated for each index component (X). A
simple arithmetic difference is calculated for components already in percentage form.
Changes in all other components are calculated with a symmetric percentage change formula
that treats positive and negative changes equally. This formula allows a series to return to its
original value should equivalent positive and negative changes occur adjacently. Additional
details are available at http://www.globalindicators.org/methodology/

Arithmetic Difference: X=Xt - X1
Symmetric Percent Change: x—=200*(X - X)/(Xe+ Xi1)

(2) Component standardization factors are calculated. A standard deviation is calculated for
each component’s entire series of month-to-month changes. The standard deviations for each
component are then inverted and summed (steps a and b). Finally, each component’s
inverted standard deviation is divided by the sum of all inverted deviations to produce a
standardization factor. As a result, standardization factors sum to one. (Factors are rounded
to three decimal places.)

Table 1 - OILI Standardization Factors

Standardization factor calculations: Inverted o

Standard Standard Standardization

Deviation Deviation Factor

a. wx=1/standard deviation(xt) Interest Rate Spre_s_ad _ 0.310 3.229 0.649

Unemployment Initial Claims 8.252 0.121 0.024

b. k=) wy Purchasing Managers Index 4.440 0.225 0.045

C. I'X:(l/k)*wx Semiconductor Book-to-Bill Ratio 9.474 0.106 0.021

Dollar Index 1.416 0.706 0.142

Consumer Sentiment 4.479 0.223 0.045

Total Withholding 11.152 0.090 0.018

New Business Incorporations 11.959 0.084 0.017

Help Wanted Ads 7.323 0.137 0.027

Total Building Permit 17.747 0.056 0.011

Sum 4977 0.999

Note:Standardization Factors are calculated using time period 1995-2003
Standardization factors are rounded to three decimal places and as such may not add to exactly one
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(3) Month-to-month component changes are equalized for volatility. Each monthly
percentage change in a component series is multiplied by the component standardization
factor to yield a volatility-adjusted value.

adjusted monthly change in component = ry * x;

Monthly changes for components thought to be inversely related to economic activity (ex.
unemployment claims) are made negative so as to properly influence the final index.

(4) The adjusted monthly changes for all components are summed to produce the monthly
change in the overall index (i). The actual index values (I;) are then calculated per the

following:

I, = (200+i)/(200-iy).

(5) The final index is rounded to 1 decimal point and rebased to equal 100 in 1996.
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Appendix B
Diffusion Index Methodology

(1) Six-month percentage changes are calculated for each component. A simple arithmetic
difference is calculated for components already in percentage form.

Arithmetic Difference: X;— Xi¢
Percent Change: (X¢/ Xt6))-1

(2) Percentage changes are converted to diffusion index values. Components increasing
more than 0.05% are assigned a value of 1 and components decreasing more than 0.05% are

assigned a 0 value. Components with intermediate changes — smaller than 0.05 percent in
absolute magnitude - are assigned a value of 0.5.

(3) The final diffusion index level is calculated. The sum of diffusion index values for all
components is divided by the total number of components and multiplied by 100 to obtain
the overall diffusion index level. By definition, a diffusion index level of less than 50
indicates decline in more than half of the leading index components. A value greater than 50
indicates an increase in more than half of the index components over the given time period.
A graph of the OILI diffusion index is shown in Figure 3 (below).
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Figure 4
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Appendix C
OILI Components
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Appendix C - OILI Components (cont’d)
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