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WHAT WE DO

1) Quantities behind the prices: universal data on transactions in UK market. Data Source

→ Facts: segmentation across maturities, banks net bearers of inflation risk.

2) Identification strategies: for segmented markets’ models
→ Decompose price changes into fundamentals and a liquidity premium (frictions).

3) Empirical estimates: finance, macro and behavioral
→ What shocks drive the market and what are the slopes of supply and demand?

→ How reliable are these measures of expected inflation given liquidity premia?

→ How much dispersion in beliefs is there, and whose beliefs matter?
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1. The facts about this market



FACT 1: DEALER-BANKS ARE NOT NEUTRAL MARKET MAKERS
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FACT 2: PENSION FUNDS BUY PROTECTION AT LONG HORIZON
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FACT 3: HEDGE FUNDS TRADE INFLATION RISK AT SHORT HORIZON
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SEGMENTATION EVEN CLEARER IN TRADING ACTIVITY

Long Horizon (≥10 Years) Short Horizon (≤3 Years)

Full Picture
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2. Shocks in markets and identification



THE LONG MARKET
Swap
price

Net notional0

Demand
(Pension funds)

Supply
(Banks)

Banks supply insurance and pen-
sion funds demand it because of:

(i) Disagreement about expected in-
flation.

(ii) Different risk aversion or hedg-
ing of other assets.

When expected inflation changes,
this fundamental drives both sup-
ply and demand, price reflects it.
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THE LONG MARKET (II)
Swap
price

Net notional0

Demand
(Pension funds)

Supply
(Banks)

demand
shock

Identification problem

(i) Pension fund mandates gener-
ate background risk and trading
constraints. Shift demand, change
price.

(ii) Banks also have trading con-
straints (e.g. regulatory) and
have operational reasons to be
long/short inflation. Shift supply,
change price.
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THE LONG MARKET (II)
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EXPLOIT SEGMENTED MARKETS

Long Market

Swap
price (p)

Net notional (q)0

Demand
(Pension funds)

Supply
(Banks)

Short Market
Swap

price (P)

Net notional (Q)0

Demand
(Hedge funds)

Supply
(Banks)
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MORE FORMALLY (I)

Consider the portfolio choice problem of pension fund (f , i):
- CARA-normal (wealth, af ,i, risk aversion, γf ,i), LT inflation swap, other asset.
- Expected inflation πe

f ,i = µf ,iπ
e

- Background risk + generic trading constraints in λf ,i .
Demand for LT inflation swap (qf ,i):

qf ,i

af ,i
= −γf ,ip + µf ,i(π

e − ρπ,d)︸ ︷︷ ︸
exp. inf & risk

+λf ,i.

Hedge Funds: same problem but ST swap market (segmentation)

OTC market: banks (b) on other side, present in both markets, supply curve.

CARA-Normal microfoundation
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MORE FORMALLY (II)

- Equilibrium price:

p∗ =

[
∑i∈Θf

af ,iµf ,i + ∑i∈Θb
ab,iµb,i

∑i∈Θf
af ,iγf ,i + ∑i∈Θb

ab,iγb,i

]
(πe − ρπ,d)︸ ︷︷ ︸

frictionless price p̃∗

+

[
∑i∈Θf

af ,iλf ,i + ∑i∈Θb
ab,iλb,i

∑i∈Θf
af ,iγf ,i + ∑i∈Θb

ab,iγb,i

]
︸ ︷︷ ︸

liquidity premium lp

- Fundamentals (πe − ρπ,d, Πe − ρΠ,d) orthogonal to liquidity (λl
b,i, λs

b,i) ⊥ λf ,i ⊥ λh,i.
Fundamental innovations, επ and innovations to liquidity εf , εh, εb

CARA-Normal microfoundation
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IDENTIFICATION PROBLEM

Observe (p, P) that are driven by ε = (εh, εf , εb, επ)

We have data Y = (Q, P, q, p)′ on prices and quantities 2 Jan 19 to 10 Feb 23:
- q: net purchases of swaps by PFLDI with ≥ 10 year maturity.

- p: daily price zero-coupon RPI inflation swap in long horizon market (>= 10 year).

- Q: net purchases of swaps by hedge funds ≤ 3year maturity.

- P: daily price of zero-coupon RPI inflation swap in short horizon market (<= 3 year).

Identification problem: Need to learn about 4x4 matrix Ψ.

Y = Ψε

Estimation: add dynamics, VAR with 3 lags. Implementation

12 / 22



IDENTIFICATION PROBLEM

Observe (p, P) that are driven by ε = (εh, εf , εb, επ)

We have data Y = (Q, P, q, p)′ on prices and quantities 2 Jan 19 to 10 Feb 23:
- q: net purchases of swaps by PFLDI with ≥ 10 year maturity.

- p: daily price zero-coupon RPI inflation swap in long horizon market (>= 10 year).

- Q: net purchases of swaps by hedge funds ≤ 3year maturity.

- P: daily price of zero-coupon RPI inflation swap in short horizon market (<= 3 year).

Identification problem: Need to learn about 4x4 matrix Ψ.

Y = Ψε

Estimation: add dynamics, VAR with 3 lags. Implementation

12 / 22



THREE IDENTIFICATION STRATEGIES

1) Heteroskedasticity: Fundamental had a higher relative variance on announcement days.
Formal assumption & Test

- Data shows clear shift in relative variances on those dates (reject null at 0.1%
significance level).

3) Timing / sign restrictions.
- At high frequency, hedge funds respond more to fundamental than banks than pension funds

- No spillovers across market desks at high frequency within banks
short qty
short price
long qty
long price

 =


+ 0 − +
+ 0 + +
0 + − −
0 + + +


︸ ︷︷ ︸

Ψ


hedge fund demand

pension fund demand
dealer-bank supply

fundamental
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qf ,i,t

af ,i,t
= ω′
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OVERIDENTIFICATION TESTS

Correlations of fundamental shock from the three strategies (SR, GIV, Hetero):1 0.9865 0.8038
· 1 0.7320
· · 1


- IRFs from strategies 1 & 2 confirm the sign restrictions in strategy 3. Differential

reactiveness & desk separation hold in the microdata.

- επ from strategies 1 & 3 confirms the exclusion restriction required for the GIV.

- επ from strategies 2 & 3 have higher relative variance on the dates used in strategy 3.

For brevity, results now from strategy 1 (sign restrictions).

14 / 22



4. The financial market



SLOPE OF DEMAND FUNCTIONS: SIMILAR

Hedge fund demand function Pension fund demand function

IRFs

15 / 22



R1: SLOPE OF SUPPLY FUNCTION HORIZONTAL IN LONG MARKET

ST Market LT Market

IRFs
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R2: LT PRICES REFLECT FUNDAMENTALS, ST PRICES LIQUIDITY
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5. The macro inferences for inflation



R3: LONG PRICES OVERSTATE MOVEMENTS IN FUNDAMENTALS
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HISTORICAL DECOMPOSITION: COVID AND UKRAINE

Covid period Ukraine invasion
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R4: ST PRICES STILL HAVE LOWER-FREQUENCY INFORMATION

Covid & Ukraine 20 / 22



COMPARISONS WITH MARKET BID-ASK SPREADS

(a) LDI Crisis period

21 / 22



6. Disagreement and expectations



R5: RELATIVE PRICE IMPACT DISPERSE AND DRIVEN BY FEW

Dealer Banks Hedge Funds

LT market
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RELATIVE PRICE IMPACT CONSISTENT ACROSS IDENTIFICATION

Dealer Banks Hedge Funds

LT market

23 / 22



MARKETS VERSUS SURVEYS

- Focus on dealers in ST market

- Trading behaviour, regress quantity traded by an institution on our identified
fundamental επ

t
Qb,i,t

ab,i,t
= βb,iε

π
t + residualb,i,t

βb,i are negative, consistent with assumption 3a. Differential response, to either
subjective expectations or risk premia.

- Agent’s expectations Bloomberg monthly panel of forecasts for inflation, Π̂e
b,i

∆Π̂e
b,i,t = µb,i∆P∗

t + residualb,i,t,

µb,i measures disagreement about subjective expectations.
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R6: MATCH BETWEEN MARKETS AND SURVEYS
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7. Conclusions



CONCLUSIONS

1) Facts: At short horizons, hedge funds and dealers alternate between negative and
positive net positions. At long horizons, dealers provide inflation protection to
pension funds.

2) Propose three separate identification strategies that exploit information/variability
in daily frequency, concentration across institutions, and time series.

3) At short horizon, supply curve is steep, liquidity shocks drive prices; at long
horizons, supply curve is flat, fundamentals account for 80% of price variation.

4) New measure of expected inflation cleaned of liquidity frictions reacts less to key
shocks, is more anchored.

5) Risk-neutral expectations inferred from market positions match with subjective
expectations inferred from survey answers.
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