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Macro-Market
Prognosis®©

A DRN Financial Special Research Report

Intro

Using proprietary corporate profit and cash valuation models
and a host of macroeconomic indicators, DRN Financial™
provides quarterly prognoses of the macroeconomic indicators
pertinent in assessing the status of the U.S. stock market. DRN
Financial™ Macro-Market Prognosis® is built on the
foundation that the U.S. is a consumer-driven economy. Ever
since the end of WWII, more than two-thirds of U.S. GDP has
come from personal consumption expenditures. The U.S. stock
market thus is intimately linked to the fortunes of the U.S.
consumer (see Appendix A). As such, indicators that gauge the
health of U.S. consumers should provide valuable, at times
even leading, indications as to the direction of the U.S. stock
market.

Currently, our DRN indexes, corporate profits, and 23
indicators show sign of stretched bull stock market. While
these indicators’ collective signal value is subject to the usual
randomness of the data, we feel that the consensus signals
somewhat point to the start of a weakening of one the longest-
lasting bull markets.

Our macro
indicators are
sounding the
alarms much
more loudly!

The combination of our
macro indicators based
on year-on-year changes
of various consumption,
employment, and credit
measures point to more
conservative tactical allo-

cation for equity.
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Summary Prognosis

Our quarterly propitiatory indexes (plotted against S&P500) and the ratio of corporate
profits to the gross domestic product are as follows:
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Corporate cash flows as a proportion of the gross domestic product have been
historically cyclical (i.e., moving in tandem with stock market). Since the so-called
earning recession of 2015, this ratio has been slowly decreasing. While this doesn’t
call for immediate concern, it points to a structural vulnerability in the underpinning
economy: the U.S. economy is too reliant on the cash generation of corporations in
order to generate organic growth. Coupled with the sustained weakening of the real
wages in the last four decade, this is fundamentally disconcerting. We shall present
out assessment of 23 macro indicators from which we derive the conclusion that
perhaps final stages of bull market has already begun; albeit ever so slowly.

Our assessment of DRN indexes and the 23 indicators can be visually depicted as:
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Real Personal Consumption Expenditures

As is shown in Figure 1, the year-on-year change in real personal consumption has
been on a downtrend ever since the “earning recession” of late 2015. Moreover, the
change is uncomfortably close to the critical 2% threshold: almost all past major bear
markets were marked by sharp declines in the year-on-year change of real personal
consumption below 2%. What makes this picture more alarming is that stock market’s
own year-on-year performance for the last few months has been declining.
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Figure 1. Real Personal Consumption Expenditures (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%).
Gray areas are well-documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from
last highest level) in the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and
Yahoo! Finance.




Real Nondurable Goods Consumption Expenditures

As is shown in Figure 2, the year-on-year change in real nondurable goods consump-
tion has been on an uptrend ever since the earnings recession in late 2015. As seen in
Appendix Figure A.2, the share of nondurable consumption has been declining since
the end of WWII. However, it is noteworthy that for the majority of the sample period
(1948-2017), the year-on-year percentage change (YoY%) in stock prices and real
nondurable goods have had highly positive correlations, indicating perhaps why the
U.S. stock market has enjoyed stellar appreciation ever since the earnings recession
of the late 2015.
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Figure 2. Real Nondurable Goods Consumption Expenditures (smoothed YoY%) is plotted along with the S&P500 (smoothed
YoY%). Gray areas are well-documented bear markets and DRN™ assigned significant moderations (approximately 10%
drop from last highest level) in the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s
Inc., and Yahoo! Finance.
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Real Durable Goods Consumption Expenditures

As is shown in Figure 3, the year-on-year change in real durable goods consumption
has been on something of a downtrend ever since the earning recession of late 2015.
The year-on-year percentage change (YoY%) has been almost flat since late 2016. As
seen in Appendix Figure A.2, the share of durable consumption has been fluctuating
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Figure 3. Real Durable Consumption Expenditures (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%).
Gray areas are well-documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from
last highest level) in the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and
Yahoo! Finance.



Real Services’ Consumption Expenditures

As is shown in Figure 4, the year-on-year change in real service consumption has been
on something of a downtrend ever since the earning recession of late 2015. As seen
in Appendix Figure A.2, the share of service consumption has been increasing from
roughly 40% to 70% of overall personal consumption since the end of WWII. However,
it is noteworthy that for the majority of the sample period (1948-2017), the year-on-
year percentage change (YoY%) in stock prices and services have had a positive corre-
lation, indicating perhaps that weakness in services may not bode well for stocks in
coming months.
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Figure 4. Real Services” Consumption Expenditures (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%).
Gray areas are well-documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from
last highest level) in the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and
Yahoo! Finance.
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Retail Sales

As is shown in Figure 5, the year-on-year change in retail sales has been on a path of
recovery since the earning recession of late 2015. It is noteworthy that for the
majority of the sample period (1948-2017), the year-on-year percentage change
(YoY%) in stock prices and retail sales have had a positive correlation, indicating
perhaps that the strength of retail sales may be the beginning of a driving force behind
rising stock prices since the earning recession.
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Figure 5. Retail service (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are

r 18%

- 16%

- 14%

- 12%

- 10%

r 8%

6%

- 4%

- 2%

- 0%

r =2%

- -4%

- -6%

r -8%

r =10%

- =12%

-14%

well-

documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level) in

the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.



Inflationary Perspectives

As is shown in Figure 6, the year-on-year percentage change (YoY%) in the consumer
price index has been positive since the earning recession of late 2015. Historically,
rising inflation coincides with periods of stock price depreciation. A continued rise in
inflation can lead to a sharp downward turnaround in stock prices.
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Figure 6. The Inflation Measure—Consumer Prices Index (smoothed YoY%)—is plotted along with the S&P500 (smoothed
YoY%). Gray areas are well-documented bear markets and DRN™ assigned significant moderations (approximately 10%
drop from last highest level) in the S&P index level. Data is from the FRED database of the St. Louis Fed, Yahoo! Finance, and
Standard & Poor’s Inc.
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Unemployment Perspectives

As is shown in Figure 7, the year-on-year percentage change (YoY%) in continued
claims of unemployment insurance has been rising as of late 2017. This is despite a
retraction since the earning recession of late 2015. Historically, sharply rising unem-
ployment claims coincide with periods of dramatic stock price depreciation. Note that
this measure is more valuable as an early indication of an ending bear market.
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Figure 7. Continued Claims of Unemployment Insurance (smoothed YoY%) is plotted along with the S&P500 (smoothed
YoY%). Gray areas are well-documented bear markets and DRN™ assigned significant moderations (approximately 10%
drop from last highest level) in the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s
Inc., and Yahoo! Finance.



Employment Perspectives

As is shown in Figure 8, the year-on-year percentage change (YoY%) in the nonfarm
payroll has been declining since the earning recession of late 2015. Historically, a full
cycle of nonfarm payroll almost perfectly maps the entire length of a bull market. The
notable peaking of the measure before the earning recession is an uncomfortable
signal of a bear market in coming months.
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Figure 8. Nonfarm Payroll (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are well-
documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level) in
the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.
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Wage Perspectives

As is shown in Figure 9, the year-on-year percentage change (YoY%) in the real
average hourly wage has been declining since the earning recession of late 2015.
Historically, protracted periods of decline in wages has preceded or coincided with
major stock market corrections. While the notable peaking of the measure at and
around the earning recession could be an uncomfortable signal of a bear market, the
measure shows signs of moderate reversal in last few months.
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Figure 9.Avergae Hourly Wage (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are well-
documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level) in the

S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.



Housing Starts Perspectives

As is shown in Figure 10, the year-on-year percentage change (YoY%) in housing starts
has been declining since 2012. Historically, sharp declines, particularly flowing into
negative territory, of year-on-year percentage change (YoY%) in housing starts almost
perfectly correlates with a sharp depreciation of stock prices. The measure has been
above zero for some time, which provides a small measure of solace.
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Figure 101. Housing Starts (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are well-
documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level) in
the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.




New Housing Permits Perspectives

As is shown in Figure 11, the year-on-year percentage change (YoY%) in housing
permits has been declining since 2012. Historically, sharp declines, particularly flowing
into negative territory, of year-on-year percentage change (YoY%) in housing permits
almost perfectly correlates with a sharp depreciation of stock prices. The measure has
been above zero for some time, which provides a small measure of solace.
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Figure 11. New Housing Permits (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are well-
documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level) in the
S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.




Overall Leverage Perspectives

As is shown in Figure 12, the year-on-year percentage change (YoY%) in overall (total
system) leverage has been declining since 2012. Given that total leverage is mechan-
ically related to asset values, a sharp rise in leverage coincides with major periods of
asset value depreciation.
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Figure 12. Total System Leverage (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are well-
documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level) in
the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.
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Private Leverage Perspectives

As is shown in Figure 13, the year-on-year percentage change (YoY%) in overall private
leveraging has been declining since 2012. Given that leverage is mechanically related
to asset values, a sharp rise in leveraging coincides with a major period of asset value
depreciation.
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Figure 13. Total Private Leverage (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are well-
documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level) in
the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.



Corporate Leverage Perspectives

As is shown in Figure 14, the year-on-year percentage change (YoY%) in overall
corporate leveraging has been declining since 2012. Given that leverage is mecha-
nically related to asset values, a sharp rise in leveraging coincides with a major period
of asset value depreciation.
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Figure 14. Total Corporate Leveraging (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are
well-documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level)
in the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.




Margin Debt Perspectives

As is shown in Figure 15, the year-on-year percentage change (YoY%) in the NYSE
margin debt has been rising since the earning recession of late 2015. Given that
leveraging is mechanically related to asset values, a sharp rise in leveraging coincides
with major period of asset value depreciation.
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Figure 15. Total Margin Debt Leveraging (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas
are well-documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest
level) in the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.




Credit Card Default Perspectives

As is shown in Figure 16, the year-on-year percentage change (YoY%) in total credit
card defaults have been gradually rising since the earning recession of late 2015. This
measure “peaking” coincides with bear markets, though it has less value as a leading
indicator of bear markets.
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Figure 16. Credit Card Defaults (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are well-
documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level) in
the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.
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Mortgage Debt Default Perspectives

As is shown in Figure 17, the year-on-year percentage change (YoY%) in total
mortgage defaults has been gradually rising since the earning recession of late 2015.
This measure “peaking” is a lagging indicator of bear markets.
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Figure 17. Mortgage Debt Defaults (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are well-
documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level) in
the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.




Consumer Loan Default Perspectives

As is shown in Figure 18, the year-on-year percentage change (YoY%) in total
consumer loan defaults has been gradually rising since the earning recession of late
2015. This measure “peaking” is a lagging indicator of bear markets.
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Figure 18. Consumer Loan Defaults (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are
well-documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest
level) in the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.




Commercial/Industrial Loan Default Perspectives

As is shown in Figure 19, the year-on-year percentage change (YoY%) in total
commercial/industrial loan defaults has been gradually rising since the earning
recession of late 2015. This measure “peaking” is a lagging indicator of bear markets.
This measure bodes well for the long-stretched bull market of 2009-2017.
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Figure 19. Commercial/Industrial Loan Defaults (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas
are well-documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level)
in the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.




Leading Index

As is shown in Figure 20, the leading index has been on a gradual downward trajectory
since before the earning recession of late 2015. Historically, a full cycle of leading
index almost perfectly maps the entire length of a bull market. The notable peaking
of the measure before the earning recession is an uncomfortable signal of a bear
market in coming months.
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Figure 20. Leading Indicators Index (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are
well-documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest
level) in the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.




ISM PMI Index

As is shown in Figure 20, the leading index has been on a gradual downward trajectory
since before the earning recession of late 2015. Historically, a full cycle of leading
index almost perfectly maps the entire length of a bull market. The notable peaking
of the measure before the earning recession is an uncomfortable signal of a bear
market in coming months.
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Figure 21. Institute for Supply Management’s Purchasing Managers’ Index (smoothed YoY%) is plotted along with the S&P500
(smoothed YoY%). Gray areas are well-documented bear markets and DRN™ assigned significant moderations (approximately
10% drop from last highest level) in the S&P index level. Data is from Institute for Supply Management, the FRED database of the
St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.




ISM New Orders Index

As is shown in Figure 20, the leading index has been on a gradual downward trajectory
since before the earning recession of late 2015. Historically, a full cycle of leading
index almost perfectly maps the entire length of a bull market. The notable peaking
of the measure before the earning recession is an uncomfortable signal of a bear
market in coming months.

50%

40%

30%

20%

10%

0%

-10%

-20%

-30%

-40%

-50%

Figure 22.

1948 +
1950
1952
1954
1956

1968

1970 +
1972

1974
1976

1978 +

1980

1982 +

1984 +

BEAR
MA%ChgYrYrSP
~ISM_NO

1986

1988 +

1990 +

1992 +

1994

1996 +

1998 -

2000 1

2002 +

2004 T

2006 T

2008 +

2010 T
2012 1
2014 +
2016

2018 T

2020 +

20

Institute for Supply Management’s New Orders Index (smoothed YoY%) is plotted along with the S&P500
(smoothed YoY%). Gray areas are well-documented bear markets and DRN™ assigned significant moderations
(approximately 10% drop from last highest level) in the S&P index level. Data is from Institute for Supply Management, the
FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.
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Consumer Confidence

As is shown in Figure 21, the University of Michigan’s Consumer Confidence Index has
resumed its upward trajectory after the earning recession of late 2015. Historically,
the index has turned sharply negative in early stages of bear markets. There are no
signs of such reversal yet.
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Figure 23. The University of Michigan Consumer Confidence Index (smoothed YoY%) is plotted along with the S&P500 (smoothed
YoY%). Gray areas are well-documented bear markets and DRN™ assigned significant moderations (approximately 10% drop
from last highest level) in the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and
Yahoo! Finance.




Monetary MZM

As is shown in Figure 22, the year-on-year percentage change (YoY%) in the MZM
monetary measure has been on a gradual downward trajectory since before the
earning recession of late 2015. The relationship between MZM (YoY) and the
incidence of bear markets has changed since the early 1980s. This period marks a
precipitous decline in inflation and Treasury rates. If the confluence of recent
monetary and fiscal developments has been a harbinger of another inflationary (or
worse stagflationary) period, the recent drop in MZM rate might suggest stock market
tumult ahead.
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Figure 24. MZM money supply (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas are well-
documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level) in
the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.




Monetary MZM Own Rate

As is shown in Figure 23, the MZM Own Rate has been on a gradual upward trajectory
since the earning recession of late 2015. Historically, a full cycle of MZM Own Rate
almost perfectly maps the entire length of a bull market. Given that since 2009 (and
until late 2015), Fed Fund rates have remained at zero, it is yet to be seen how much
more tightening the markets can tolerate before they capitulate.
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Figure 25. MZM money supply velocity (own rate) (smoothed YoY%) is plotted along with the S&P500 (smoothed YoY%). Gray areas
are well-documented bear markets and DRN™ assigned significant moderations (approximately 10% drop from last highest level)
in the S&P index level. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.




Appendix A: The U.S. Consumer-Based Economy

Figure A.1 shows U.S. GDP composition since 1947. It is evident that the U.S. has been
a consumer economy for the past 50 years. Since the end of WWII, the lion’s share of
U.S. GDP, more than 60%, has stemmed from personal consumption. Since the early
1980s, the contribution of personal consumption to overall GDP has been increasing
steadily. As of the second quarter of 2017, personal consumption accounts for 67% of
total GDP.
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Figure A.1. The composition of U.S. gross domestic product (GDP) since 1947. Data is from the FRED database of the St.
Louis Fed and the Census Bureau of the U.S. Department of Commerce.
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Figure A.2 shows U.S. GDP composition since 1947. It is evident that the U.S. has been
a consumer economy for the past 50 years. Since the end of WWII, the lion’s share of
U.S. GDP, more than 60%, has stemmed from personal consumption. Since the early
1980s, the contribution of personal consumption to overall GDP has been increasing
steadily. As of the second quarter of 2017, personal consumption accounts for 67% of
total GDP.
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the St. Louis Fed and the Census Bureau of the U.S. Department of Commerce.



Figure A.3 shows U.S. GDP composition since 1947. It is evident that the U.S. has been
a consumer economy for the past 50 years. Since the end of WWII, the lion’s share of
U.S. GDP, more than 60%, has stemmed from personal consumption. Since the early
1980s, the contribution of personal consumption to overall GDP has been increasing
steadily. As of the second quarter of 2017, personal consumption accounts for 67% of
total GDP.
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Figure A.4 shows U.S. GDP composition since 1947. It is evident that the U.S. has been
a consumer economy for the past 50 years. Since the end of WWII, the lion’s share of
U.S. GDP, more than 60%, has stemmed from personal consumption. Since the early
1980s, the contribution of personal consumption to overall GDP has been increasing
steadily. As of the second quarter of 2017, personal consumption accounts for 67% of
total GDP.
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Figure A.4. The composition of the government expenditures since 1947.
Census Bureau of the U.S. Department of Commerce.



Appendix B: Interest Rates

Figure B.1 shows the monthly S&P500 stock index level against the monthly U.S.
Treasury spread (the difference between the U.S. Treasury 10-year and 3-year yields)
since 1947. The U.S. Treasury spread, particularly the inverted yield curve as denoted
by negative spreads, have long been viewed as a leading indicator of recessions and
bear markets. While spreads usually peak right after the start of bull markets, they
tend to bottom-out right before the beginning of bear markets. The current spreads
are still above zero, but the process of inversion has accelerated since the earning
recession of 2015.
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Figure B.1. The monthly S&P500 level against the monthly Treasury spread (U.S. Treasury 10-year yield minus 3-year yield).
Gray areas are NBER recessions. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo!
Finance.
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Figure B.2 shows the monthly S&P500 stock index level against the monthly Fed Fund
rate since 1947. A rising Fed Fund rate has long been viewed as a leading indicator of
monetary tightening policy and an early indicator of recessions. Given that since 2009
(and until late 2015), the Fed Fund rates have remained at zero, it is yet to be seen
how much more tightening the markets can tolerate before they capitulate.
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Figure B.2. The S&P500 level against the fed fund rate. Gray areas are NBER recessions. Data is from the FRED database of

the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.



Figure B.3 shows the weekly S&P500 stock index level against the weekly U.S. Treasury
intermediate spread (the difference between the U.S. Treasury 5-year and 3-year
yields) since 1967. The U.S. Treasury spread, particularly the inverted yield curve as
denoted by negative spreads, have long been viewed as a leading indicator of
recessions and bear markets. While spreads usually peak right after the start of bull
markets, they tend to bottom-out right before the beginning of bear markets. The
current spreads are still above zero, but the process of inversion has accelerated since
the earning recession of 2015.
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Figure B.3. The weekly S&P500 level against the weekly Treasury spread (U.S. Treasury 5-year yield minus 3-year yield). Gray
areas are bear market and crisis periods. Stripped areas are NBER recessions. Smoothed probabilities of recession are in
blue. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.
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Figure B.4 shows the weekly S&P500 stock index level against the weekly one-year
Treasury bill rate since 1967. A rising Fed Fund rate has long been viewed as a leading
indicator of monetary tightening policy and an early indicator of recessions. Given that
since 2009 (and until late 2015), the Fed Fund rates have remained at zero, it is yet to
be seen how much more tightening the markets can tolerate before they capitulate.
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Figure B.4. The weekly S&P500 level against the weekly one-year Treasury bill rate. Gray areas are bear market and crisis
periods. Stripped areas are NBER recessions. Smoothed probabilities of recession are in blue. Data is from the FRED database
of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.




Appendix C: Volatility

Figure C.1 shows the weekly VIX index level against the weekly U.S. Treasury
intermediate spread (the difference between the U.S. Treasury 5-year and 3-year
yields) since 1967. The U.S. Treasury spread, particularly the inverted yield curve as
denoted by negative spreads, have long been viewed as a leading indicator of
recessions and bear markets. While spreads usually peak right after the start of bull
markets, they tend to bottom-out right before the beginning of bear markets. The
current spreads are still above zero, but the process of inversion has accelerated since
the earning recession of 2015.
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Figure C.1. The weekly VIX level against the weekly Treasury spread (U.S. Treasury 5-year yield minus 3-year yield). Gray
areas are bear market and crisis periods. Stripped areas are NBER recessions. Smoothed probabilities of recession are in

blue. Data is from the FRED database of the St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.
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Figure C.2 shows the weekly VIX index level against the weekly one-year Treasury bill
rate since 1967. A rising Fed Fund rate has long been viewed as a leading indicator of
monetary tightening policy and an early indicator of recessions. Given that since 2009
(and until late 2015), the Fed Fund rates have remained at zero, it is yet to be seen
how much more tightening the markets can tolerate before they capitulate.
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Figure C.2. The weekly VIX level against the weekly one-year Treasury bill rate. Gray areas are bear market and crisis periods.
Stripped areas are NBER recessions. Smoothed probabilities of recession are in blue. Data is from the FRED database of the
St. Louis Fed, Standard & Poor’s Inc., and Yahoo! Finance.
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