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APPENDIX 1

Charts used by Mr. Kos.



3-Month Deposit Rates Page 1
March 1, 2001 - June 25, 2001

Current Deposit Rate and Rates Implied by Traded Forward Rate Agreements
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2-Year Government Yields minus Central Bank Policy Rates

Basis Points
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U.S. Treasury Yields Page 3

March 1, 2001 - June 25, 2001

Percent Percent
6.00 6.00
5.75 A - 5.75
5.50 - 5.50
5.25 1 - 5.25
5.00 - 5.00
4.75 1 - 4.75
4.50 1 - 4.50
4.25 - - 4.25
4.00 - - 4.00
3.75 - - - - - - - - 3.75
3/1 3/15 3/29 412 4/26 5/10 5/24 6/7 6/21

Basis Points

U.S. Credit Spreads over Treasuries
March 1, 2001 - June 25, 2001

Basis Points

140 I FOMC | Inter-meeting ' FOMC 140
o NG | .=50bps 1=50hps. . | 250bPS _
130 : 14/18 ' 5/15 130
120 - NN a0 GREUERIREES  ERISREEETE RIS - 120
110 oo R HCIIII R o D OO - 110
100 -+ g RIS booeonen s IR e e SR - 100
SO = N Ly 10 car Tnierest Rate Swaps, A r 90
80 Ml R VAR N A AN A - 80
TO Ao o e oA N NAANLS e T - 70
60 . | . . | . . : lO—Yealr Fannie Mae IBenchmark . 60
3/1 3/15 3/29 4/12 4/26 5/10 5/24 6/7 6/21

Basis Points

High Yield and EMBI+ Spreads over Treasuries
March 1, 2001 - June 25, 2001

Basis Points

900 i FOMC i 1 FOMC 900
| -50 bps E 1-50 bps

850 -rvnereneeennnns P30 e S/ - 850

8O0 ---veeeeeeeeeee N e IR - 800

TS50 - fob o R 4 S A - 750

TOO - boconn T R G R CCLLERTTIIITR L O SV PP - 700

650 d--ocoeae . !Inter-meeting .7} ; ................................... L 650
| Pt | Merrill Lynch High Yield

600 — ; — ; — ; ; ; 600

31 315 3/29 412 4/26 5/10 5/24 6/7 6/21



Page 4
U.S. Equities
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January 1, 1999 to June 25, 2001 Page 5
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Currency Component of M1 (excludes vault cash)
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APPENDIX 2

Charts used by Messrs. Sichel, Struckmeyer, Fuhrer, and Steindel.



STRICTLY CONFIDENTIAL (FR) CLASSII-FOMC

Material for

Staff Briefingson
Productivity Developments

June 26, 2001



R — 6 R —

Chart 1

Labor Productivity, Nonfarm Business
Annual rate Four-quarter percent change
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Key Issues

e What are the sources of the pickup during 1995-20007?

e What is the role of information technology?

e How much of recent productivity growth is cyclical and how much is structural?

* Given today’s economic situation, what is the outlook for structural productivity and
potential output?




Chart 2

Growth Accounting

Decomposition of Output and Labor Productivity Growth

(M Q=5 K+ (1-5,)L,+ MFP, Output Growth Equation
. . . . Labor Productivity
(2) LP, = s,(K.- L,)+ MFP, Growth Equation

= S, (Capital Deepening), + MFP,

0 =  Output
K =  Capital services

=  Hours
MFP = Multifactor productivity
s = Income share of capital
LP = Output per hour

Strengths and Weaknesses of Growth Accounting

Strengths
¢ Based on microeconomic theory of the firm, applied to the overall economy.
e Straightforward and intuitive.

¢ Can help to identify the sources of growth in a period of structural change.

Weaknesses
¢ Requires several strong assumptions.
e Heavy data requirements.

¢ Ignores the costs of adjusting capital stocks, and supply shocks may cause
the model to go off track.




Chart 3

Empirical Implementation of Growth Accounting

Data and Concepts

Use MFP dataset from BLS that extends to 1999.

BLS uses annual data for output, hours, labor composition, and capital
services to calculate MFP as a residual.

We extend the MFP data to 2000 using published data on output and hours
and our own estimate of capital services.

We interpolate annuals to estimate quarterly figures.

Capital Services

Capital services growth is a weighted average of growth in individual capital
stocks.

I.(t = Ziwit I.(it

Weights reflect the marginal product, or relative efficiency, of a particular
asset.

—_

©

Decomposition of Labor Productivity Growth, Nonfarm Business
(percent change, annual rate)

1973-95 1995-2000 Acceleration
. Labor productivity 1.5 2.8 1.3
Contributions of:

Capital deepening 7 1.2 5
IT 4 1.2 7
Non-IT 3 1 -2

Labor composition 3 3 .0

MFP 5 1.2 7
Computer and related 2 5 3
semiconductor production
Other 3 7 4

Note. Rows and columns may not sum due to rounding.




Chart 4

Estimating Structural Productivity Growth

e The growth of labor productivity is procyclical. It rises rapidly during the recovery phase
of the business cycle, slows down in the expansion phase, and declines during
recessions.

e For our medium- to long-run analysis, we define structural productivity growth as the
component of productivity growth that can be sustained over a complete business cycle.

e We do not distinguish between actual and structural growth in capital services.

e |Initial estimates of structural MFP growth are generated using several econometric
models.

e These estimates are refined using other information about technological developments
and supply shocks that influence the choice of production technologies.

Multifactor Productivity
Percent change*

Nonfarm business sector

B Actual R / i
i _ \///T\/ . _

Staff estimate of ]
structural MFP

1990 1992 1994 1996 1998 2000
*Based on annual average data.

Structural Productivity Growth
(percent change, annual rate)

1973-95 1995-2000 1998 1999 2000

1. Structural Productivity 14 2.7 2.9 3.1 3.2

Contributions of:

N

Capital deepening .6 1.3 14 1.6 1.7
3. Labor composition 3 3 3 3 3
4. MFP .6 11 1.2 1.2 1.2

1O+



Chart 5

Potential GDP

(percent change, annual rate)

1973-95 1995-2000 2000 2001 2002
1. Potential GDP 2.9 3.8 4.3 3.4 3.4
2 Potential labor hours 1.6 1.1 1.1 9 .9
3 Population 14 1.0 1.1 1.1 1.1
4. Labor force participation 4 .0 .0 .0 .0
5 Employment rate .0 A .0 -2 -2
6 Workweek -2 .0 .0 .0 .0
7. Structural Labor Productivity 1.4 2.7 3.2 2.5 2.5
8. Capital deepening .6 1.3 1.7 1.0 1.0
9. Labor composition 3 3 3 3 3
10. MFP .6 11 1.2 1.2 1.2
11. Technical factors -1 .0 .0 .0 .0
Memo:
12. NAIRU 5.8 5.0 4.8 5.0 5.2
Research and Development Okun’s Law
Expenditures Billions, 1996 dollars* Percent
— 340 — — 6
— 2001 - 300
- o - 260 Simulated
L - 220
- 180 -1 55
- 140
4 100 Actual unemployment rate 7] ©
- 60 — — 4.5
- - 4
Ll g ] ] ] ] ] 35

1960 1970 1980 1990 2000

Source: NSF and Battelle Institute.
*Ratio scale

1995

1997

1999



Figure 1

Distribution of Quarterly Productivity Growth Rates 1995 — 2001:Q1,

Nonfarm Business Sector
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Figure 2
Results of Multiple Breakpoint Tests for Shifts in Trend Productivity Growth

Simple regression: Log(prod) = ¢ + b Time;

2 ] 1.2 15
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Actual Productivity, gtrly growth (SAAR)
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a Cyclical regressors include the growth rate in real GDP and the civilian unemployment rate.
b Capital services per hour are log-detrended interpolated values of the BLS annual series. An HP-filtered series yields nearly identical
breakpoints and estimated trend rates of growth.

Note: Minimum spacing between breakpoints is 23 quarters (20% of sample).
Source: U.S. Bureau of Labor Statistics: Nonfarm Business Sector, Output per Hour (quarter-to-quarter percent change, SAAR).



Figure 3

Structural Labor Productivity Growth
Greenbook Forecasts vs. Real-Time "Actual™ Productivity Data
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Table 1

Productivity Trends, 1960-2000

1960-1966 1967-1973 1974-1995 1996-2000

Labor Productivity Growth:
Nonfarm Business 3.4 2.6 1.4 2.8
Nonfinancial Corporations 2.9 1.9 1.5 3.1
Manufacturing 2.7 3.0 2.7 4.9

Multifactor Productivity Growth
BLS Estimates (Nonfarm Business): 2.5 1.6 0.4 1.1
Jorgenson-Stiroh Estimates (Private 1.4 0.9 0.3 1.0 (1996-1999)

Economy):



Table 2

Comments on Trend Productivity from Reports of the Council of Economic Advisors

“...the trend rate of increase in output per man-hour in the total economy is just over 2 %2 percent per year.”
1967, p. 44.

“...the trend rate of increase in output per man-hour in the total economy—private and public—is just over
2 Y2 percent a year.” 1968, p. 68.

“...the trend rate of increase in aggregate productivity—private and public—has been about 2 %2 percent
per year.” 1969, p. 66.

“In the private sector of the economy, [potential] output per man-hour is estimated to grow [from 1970 to
1975] by about 3.1 percent per year...” 1970, p.84

“The principal element in this computation [of the gross national product available] is an assumed 3-
percent trend rate of increase of productivity (output per labor-hour) in the private economy.” 1971, p. 94.



Percent Change

Chart 1
Multifactor Productivity of Nonfarm Business
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Source: Bureau of Labor Statistics.



Chart 2
Nonfarm Productivity Growth: Actual and Forecast
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Chart 3
Nonfinancial Corporate Profits as a Percentage of Sector Gross Product
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Chart 4
Real Interest Rates and the S&P Earnings/Price Ratio

8 0.16
Equilibrium Real Funds
Rate 1014
6 Real Funds Rate
Left Scale
Real 10-Year Rate ¢ +0.12
Left Scale
4 .
T 0.1
5 1,1 008
+0.06
0 .
\ I'
E/P Ratio L 100
Y Right Scale \
+ 0.02
-4 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0

Q1-1960 Q1-1962 Q1-1964 Q1-1966 Q1-1968 Q1-1970 Q1-1972  Q1-1974 Q1-1976 Q1-1978  Q1-1980

Note: Real rates are nominal rates less four quarter growth in the core PCE price index. Equilibrium real funds rate estimated by Board staff using statistical
filter.
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APPENDIX 3

Charts used by Mr. Stockton, Mr. Wilcox, and Ms. Johnson.
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Chart 1

Forecast Overview

Real GDP and Final Sales

Four-quarter percent change

Percent change, annual rate

— — 8 — —
Real
GDP
Real GDP
— -6 2001 Q1 .8
(June GB) (1.2)
— - 4 2001 Q2 .6
_ Ve (June GB) (.6)
Final Sales /-7
B :\\/‘)\//// -2 2001 Q4/Q4 14
v (June GB)  (1.5)
I I I L I I 0
1996 1997 1998 1999 2000 2001 2002
Unemployment Rate Total and Core PCE Price Inflation
Percent Four-quarter percent change
— — 6.5 — — 3
— -6 | Total d o5
> ~d55 \
o > -2
/ /N7
|- — 5 -
/ \\ P
/ [ Core 1S
— / - 45
~ - 1
= - 4
- - 35 B - 0.5
I | | I I I 3 I | | I I I
1996 1998 2000 2002 1996 1998 2000 2002

Revision to Blue Chip
Percent change

Q4/Q4
2001 2002
GDP June 1.8 3.4
(Jan.) (2.7) (3.5)
CPI June 3.0 2.5
(Jan.) 2.4) 2.5)

Revision to Staff Projection
Percent change

Q4/Q4
2001 2002
GDP June 1.4 3.5
(Jan.) 1.8 3.8
CPI June 2.6 2.0
(Jan.) 2.3 2.0




Chart 2

Near-term Dynamics and the Industrial Sector

Inventory-Sales Ratio*
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Chart 3

Near-term Developments
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Chart 4

Financial Conditions

Ten-year Treasury Rate and Federal Funds Rate
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Chart 5

Fiscal Policy

Key Elements of Tax Cut

. Tax rebate of $38 billion to be
paid July through September.

o “Permanent” tax reduction of
$3 billion in FY2001.

o “Permanent” tax reduction of
$71 billion in FY2002.

Contribution of Tax Cut to Level of Real GDP
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Inventory Investment

2001 2002

Real Government Purchases
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Key Assumptions

J For some households,
consumption tracks cash flow.

J Other households very gradually
spend rebates and adjust
spending slowly to higher after-tax
income.

J Initially, spending increase is partly
offset by drawdown of inventories.

Contribution of Tax Cut to Growth of Real GDP
Percent change, annual rate
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Federal Budget Surplus
Billions of dollars

FY2001 FY2002
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On-budget 21 40
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Chart 6

The Household Sector

Impetus to Level of Real PCE from Tax Cut
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Chart 7

Is There A Capital Overhang?

High-tech Equipment

Billions of 1996 dollars, ratio scale
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Network-type Markets

Network-type markets tend to tip
toward one provider.

Each competitor has a strong
incentive to invest aggressively.

If several firms aim to serve most of
the market, a capital overhang is
almost sure to result.
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Key Conclusions of the Staff Study

There is an overhang today.

Implications for monetary policy:

The overhang disproportionately involves high-tech equipment.

For most firms, financial factors are not a major drag on investment.

» only a moderately negative influence on the outlook.

» not likely to impair the effectiveness of monetary policy.
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Chart 8

The Outlook for Business Investment
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Chart 9

Outlook for Inflation

Actual and Structural Productivity Growth Unemployment Rate
Four-quarter percent change Percent
— — 6 — — 8
= -5
7
— - 4
6
n A 3
Structural \I/—
- \ - 2
A l N A \ / >
Y /]y
Short-run effective NAIRU 4
+
- 19°
I N I T T Y B ' N Y I N T N T Y Y N
1990 1993 1996 1999 2002 1990 1993 1996 1999 2002
PCE Energy Prices Inflation Expectations
Four-quarter percent change Percent
— — 30 — — 3.6

Michigan SRC
One-year ahead, median

— - 20
- 3.2
B \ - 10 June
/\/\ \ - 28
AN . \
~ \

\\
\'/
— - 10

O+

-1 24
FRB Philadelphia
One-year ahead
] ] ] ] ] ] ] 20 ] ] ] ] ] ] 2
1995 1997 1999 2001 1995 1997 1999 2001
Inflation
Four-quarter percent change
— — 3
Core CPI - current methods
=~ ~—\
— \ T T 2 5
Core GDP
- — \/__ - _ —_ 2
e \\’\/\_/__ =
~
— -1 15
Core PCE
] ] ] ] ] ] ] 1

1995 1996 1997 1998 1999 2000 2001 2002



Chart 10

The Labor Market

Output and Unemployment Gaps
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Chart 11

Exchange Rates and Interest Rates
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Chart 12

Trade Developments

Recent Developments: Exports and Imports
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Chart 13

Foreign Outlook
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Industrial Production

Chart 15

Industrial Countries
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Determinants of Core Exports
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Chart 16

External Sector

Determinants of Core Imports
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Chart 17

ECONOMIC PROJECTIONS FOR 2001

FOMC

Range Central Staff
Tendency

Nominal GDP 3¥4to 5 3Y2 10 4Y4 3.6
February 2001 (3% to 5%) (4 to 5) (3.8)
Real GDP lto2 1% to 2 1.4
February 2001 (2 o 2%) (2 o 2%) (1.8)
PCE Prices 2to 3 2 to 2% 2.0
February 2001 (1% to 2%2) (1% to 2Y4) (1.8)

Une mployment rate 4% 10 5 4% t0 5 5.2
February 2001 (4% to 5) (About 4Y%2) (5.2)

Central tendencies calculated by dropping high and low three from ranges.

ECONOMIC PROJECTIONS FOR 2002

FOMC

Range Central Staff
Tendency

Nominal GDP 4% t0 6 5Y4 to 5% 5.3
Real GDP 3to 3% 3to 3% 3.5
PCE Prices 1% to 3 2to 2% 1.7

Une mployment rate 4% to 5% 4%, t0 5% 5.6
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