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* Itis not clear whether the zero bound has substantially
constrained the Fed'’s ability to affect longer term yields

- The entire path of expected future short-term interest rates, not
just current level of the over night federal funds rate matters.




* Purpose: to measure the extent to which interest rates of any
maturity —and hence monetary policy, more broadly defined-are
constrained by the zero lower bound

- The EFFECT/CONSTRAIN is measured by the sensitivity of yield
to macroeconomic news compared to the benchmark period
(1990-2000)

- Periods when yield is.about as sensitive to the benchmark—>
UNCONSTRAINED

- Periods when yield is less or not responsive to news at all = largely
or completely CONSTRAINED




FINDINGS

* Yields on Treasury securities with a year or more to maturity were
surprisingly responsive to news throughout 2008-10, suggesting
that MP and FP were likely to have been about as effective as
usual during this period

- Not until the late 2011, the sensitivity of those yields to news
falls closer to zero

- 2 explanations

1. Until late 2011, market participants expected the funds rate to lift
off from zero within about four quarters, minimizing the effect of
zero bound on medium- and longer-term yields.

2. The Fed's unconventional policy actions seem to have helped
offset the effect of the zero bound on medium- and longer-term
rates




Empirical Framework
and Main Results




Hypothesis: periods that the zero bound was a significant constraint on a given
Treasury yield should appear in the analysis as periods of unusually low
sensitivity of that security to macroeconomic news




- Based on EMH and forward-looking model: the expected
component of macroeconomic data releases should have no effect
on interest rates

- To measure the effects of major macroeconomic news on interest
rates, require the UNEXPECTED or SURPRISE component.

surprise component = realized macro data —
The Surprise Component financial markets'expectation for that realized value

* Financial markets’ expectations: Money Market Services (MMS)
and Bloomberg Financial Services




- Model Specification: daily-frequency regression
A:Vt= a—+ BXt <+ Et

* t indexes days
- Ay, is one-day change in the Treasuryyield in basis points

T_he Sensitivity of Treasury - X¢ is a vector of surprise components of macroeconomic data
Yields (1990-2000): the releases that took place that day — normalized by its historical
Benchmark model standard deviation to facilitate the interpretation

- & isresiduali.e. the influence of other factors on the Treasuryyield
that day




Treasury yield maturity

3-month 2-year 10-year
Capacity Utilization 1.68 (2.93) 2.10 (4.23) 147 (2.51)
Consumer Confidence 0.29 (0.59) 2.67 (5.84) 2.69 (5.40)
Core CPI 0.79 (2.55) 2.33  (4.38) 1.71  (3.38)
GDP (advance) 0.33  (0.71) 018 (=0.19)  —0.67 (—0.62)
Tnitial Claims 029 (—1.36) —0.63 (—242) —039 (—143)
ISM Manufacturing 0.08 (1.47) 3.44 (7.23) 261 (4.99)
o Leading Indicators 0.83 (1.58) 1.20  (2.36) 0.60 (1.09)
The Sensitivity of Treasury New Home Sales 146 (3.56) 1.98  (4.84) 2.04 (4.30)
Yields (2999-2000) Nonfarm Payrolls 244 (4.41) 456 (7.02) 2.86  (4.03)
Core PPI 0.52  (1.40) 0.87 (1.78) 133 (2.60)
Retail Sales ex. autos 1.19 (3.35) 1.83 (2.84) 1.18 (1.83)
Unemployment rate —1.54 (-2.19) —1.98 (—-2.60) —0.96 (—1.23)
# Observations 1303 1303 1303
R? 07 19 09




A)ﬁ:: a+ BXt + Et

!

- Non-linear least square estimation of

Ay;=y" i+ 6%pX: + &

: : * Wherey™ and §*i are scalarsthat are allowed to take different
Measuring the Time- valuesin each calendaryeari =1990, 1991, ...., 2012

Varying Sensitivity of - 8% is normalized such that the average from year i =1990-2000is
TreasuryYields essentially 1




Treasury yield maturity

3-month 2-year 10-year
Capacity Utilization 0.73 (1.56) 1.49 (2.89) 0.68 (2.02)
Consumer Confidence 0.75 (2.90) 1.37  (3.71) 0.84 (2.43)
Core CPI 0.39 (1.88) 1.89  (5.00) 1.17 (3.60)
GDP (advance) 0.92 (3.15) 1.42  (2.40) 0.95 (1.69)
Initial Claims ~030 (—1.82) —1.10 (=535  —095 (—5.02)
ISM Manufacturing 1.23 (3.24) 2.72 (7.09) 1.98 (5.96)

: : Leading Indicators 0.20 (0.62) 0.28 (0.85) 0.28 (1.01)
Measuring the Time- New Home Sales 083 (2.65) 0.65 (1.99) 0.50 (1.93)
Varying Sensitivity of Nonfarm Payrolls 3.03 (7.67) 479 (9.54) 295 (6.79)
TreasuryYields Core PPI 0.22 (0.79) 0.52 (1.54) 0.85 (3.14)

Retail Sales ex. autos 0.83 (3.76) 1.86  (4.92) 1.62 (4.31)
Unemployment rate —1.24 (—3.53) —1.26 (—2.78) —0.41 (—1.07)
4 Observations 2829 2829 2829
R _____ 08 A7 210
| Hp: 3 constant, p-value 508 265 630 !
I Hy : § symmetric, p-value 095 310 319
: Hy : 6 constant, p-value < 10716 < 10716 015



A)ﬁ:: a+ BXt + Et

!

- Non-linear least square estimation of

Ay;=y" i+ 6%pX: + &

- Wherey®i and % are scalarsthat are allowed to take different

Measuring thle_T?me— valuesin each calendaryeari =1990, 1991, ...., 2012
Varying Sensitivity of - 6%iis normalized such that the average fromyear i = 1990-2000 s
TreasuryYields essentially 1 1

R
AYt= .y‘l' -I-(\é'z)Xt + E;—E
- Where X; = pX;

- 7 isthe midpoint of a given calendaryear or any business day in the
sample




() 6-Month Treasury Yield Sensilivity to News

{a) 3-Month Treasury Yield Sensitivity to News
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{€) 1-Year Treasury Yield Sensitivity to News
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Measuring the Time-

Varying Sensitivity of
TreasuryYields




Discussion
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Zero bound is
expected to
constrain
future MP-> more Less ‘crowding Larger *fiscal

expected ST constrained out’ multiplier’
rate for
particular
periods of time

Implications for the
Fiscal Multiplier

- Periods when fiscal multiplier is larger are also periods when
intermediate maturity bond yields are less sensitive to news

 This is consistent with standard IS-LM intuition of a smaller
crowding-out effect




- Insensitivity of Treasury yields might occur due to reasons other
than the zero lower bound:

1. DeclineinTreasuryyields over that period (trend)
2. Reductionin uncertainty about future short-terminterest rates

- A more structural specification

Other Explanations for

Time-Varying TreasuryYield Ay,=v + f(Z)BX: + &
Sensitivity

* Wheref(Z;) = 0+ 0Z;

- Zgisvector of explanatory variablesfor Treasury yield sensitivity, in
this case, includes ‘level of the same yield’ or ‘monetary policy
uncertainty’ or both

- @ isa constant normalized so that the average sensitivity of f(Z;)
equalto unity over the benchmark sample (1990-2000)




Regressions with Treasury Yield Sensitivity a Function of Explanatory Variables
(1) (2) (3)
(A) 3-month Treasury Yield
own interest rate level 130 (3.49) 051  (0.93)
monetary policy uncertainty 526 (4.73) 433 (2.58)
time trend
R? 11 11 11
(B) 2-year Treasury Yield
Other Exol : £ own interest rate level 048  (2.09) —.023 (-0.72)
ther Explanations or monetary policy uncertainty 202 (5.90) 332 (4.58)
Time-Varying TreasuryYield time trend
Sensitivity R? 19 19 19
(C) 10-year Treasury Yield
own interest rate level —.020 (—0.38) —.120 (—1.32)
monetary policty uncertainty 074 (0.81) 248 (1.51)
time trend
R? 11 11 11
Table 3. Coefficient estimate ¢ from nonlinear regression Ay, = v + (#+¢Z:) X + ;¢ at daily
frequency from Jan. 1990 to Dec. 2012. Heteroskedasticity-consistent #-statistics in parentheses.



(b) Sensitivity Coefficient 5° vs. f(Z,) for 2-year Treasury Yield
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Other Explanations for
Time-Varying TreasuryYield
Sensitivity
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Conclusion




FINDINGS

* Interest rates with a year or more to maturity were surprisingly
responsive to news throughout 2008-10. Only in the late 2011 -
around the time of the FOMC's forward guidance — did the
sensitivity of intermediate Treasury yields fall closer to zero.

2 main explanations for the finding

1. Upuntil late 2011, financial markets consistently expected the
federal funds rate to liftoff from zero within about four quarters

2. The FOMC's forward guidance and large-scale asset purchases
continued to move medium- and longer- term interest rates even
when short-term rates were stuck at zero




Policy implications

© MP: with substantial room to affect interest rates until late 2011.
Nevertheless, managing expectations of future MP and conducting
large scale purchases of long-term bonds also allow the Fed directly
affected the longer-term yields.

* FP: Fiscal Multiplier was probably close to normal during 2008-10
but turned larger afterward as the expected time until the first rise in
fed funds rate was lengthened







