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FEDERAL RESERVE’S DUAL MANDATE

• Federal Reserve Reform Act of 1977: “To promote effectively the goals
of maximum employment, stable prices”

• Statement on Longer-Run Goals & Monetary Policy Strategy:
– Stable prices: π∗ = 2%
– Maximum/full employment: u∗ = ??

• Michaillat & Saez (2024): u∗ = √u ⋅ v
– u∗ ensure a socially efficient allocation of labor
– u∗ = full-employment rate of unemployment = FERU
– FERU ≠ NAIRU



FERU AVERAGES 4.1% OVER 1930–2024
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US ECONOMY IS GENERALLY NOT AT FULL EMPLOYMENT
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DO THE PRICE-STABILITY AND FULL-EMPLOYMENT
MANDATES OVERLAP?



TWO MANDATES ARE USUALLY THOUGHT TO BE INCONSISTENT

• Traditional Phillips curve: no guarantee that (u∗,π∗) is on curve

• Accelerationist Phillips curve: no guarantee that NAIRU provides an
efficient allocation of labor

• New Keynesian Phillips curve with unemployment: wage rigidity
breaks down divine coincidence (Blanchard & Gali 2010)

↝ “Divine” coincidence is regarded as unrealistic (Blanchard & Gali 2007)



BUT, DIVINE COINCIDENCE APPEARS IN RECENT DATA
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ALSO AT LONGER HORIZON (BENIGNO & EGGERTSSON 2023)
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DIVINE COINCIDENCE ALSO APPEARS IN BEVERIDGEAN MODEL

• Beveridgean business-cycle model (Michaillat & Saez 2022)
1. Workers find customers through matching⇒unemployment
2. Utility from wealth⇒nondegenerate aggregate demand

3. Price competition through directed search (Moen 1997)

4. Price rigidity from quadratic price-adjustment costs (Rotemberg 1982)

• In Beveridgean Phillips curve: π = π∗⇔ u = u∗
• Other properties of the model:

– Fluctuations in unemployment & inflation
– Permanent zero-lower-bound episodes
– Shocks to Beveridge curve↝ shocks to Phillips curve
– Kink to Phillips curve can be added



DESCRIPTION OF THE MODEL



UNEMPLOYED WORKERS & RECRUITERS

• People are organized in large guilds

• Each guild sell services to other guilds from their shop
– Workers are full-time employees of customers
– Employment relationships separate at rate s > 0

• Guild k has lk members
– y jk members work for guild j
– yk = ∫ 1

0 y jk(t)dk members are employed in total
– Uk = lk − yk members are unemployed

• Guild j sends V jk members from guild k to recruit other guild members
– Vk = ∫ 1

0 V jk(t)dj recruiters are at shop k



MATCHING BETWEEN JOBSEEKERS & RECRUITERS

• Matching function determines flow of hires at shop k:

hk = h(Uk,Vk) =ω√Uk ⋅ Vk − sUk
• Matching function has standard properties:

– Constant returns to scale
– h = 0 when U = 0
– Increasing in V and U (as long as unemployment < 50%)
– Concave in V and U

• Market tightness θk = Vk/Uk determines matching rates
– Job-finding rate: f(θk) = hk/Uk =ω√θk − s
– Recruiting rate: q(θk) = hk/Vk =ω/√θk − s/θk



US BEVERIDGE CURVE ≈ HYPERBOLA
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MATCHING RATES BETWEEN WORKERS & CUSTOMERS
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MATCHING RATES BETWEEN WORKERS & CUSTOMERS
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BALANCED FLOWS & UNEMPLOYMENT RATE

• Assume that flows are balanced in guild k: ẏk = 0

• Law of motion of employment in guild k:

ẏk = f(θk)Uk − syk = f(θk)Uk − s (lk − Uk)
• Local tightness and local unemployment rate are directly related:

u(θk) ≡ Uklk =
s

s + f(θk)



MODEL BEVERIDGE CURVE IS AN HYPERBOLA

• Balanced flows: uk = s/ [s + f(θk)]
• Matching function: f(θk) =ω√θk − s
↝ uk = (s/ω)/√vk/uk
↝ Beveridge curve is a rectangular hyperbola, just like in the US:

uk ⋅ vk = (s/ω)2



BALANCED FLOWS & RECRUITER-PRODUCER RATIO
• Recruiters from guild k employed by guild j: V jk

– Their services do not deliver direct utility

• Producers from guild k employed by guild j: c jk = y jk − V jk
– Their services deliver direct utility

• Workers from guild k employed by guild j:

ẏ jk = q(θk)V jk − sy jk = q(θk)V jk − s (c jk + V jk)
• Assume that flows are balanced in all ( j, k) cells: ẏ jk = 0

• Local tightness determines the local recruiter-producer ratio:

τ(θk) ≡ V jkc jk =
s

q(θk) − s



SOCIAL EFFICIENCY AT SHOP k

• Amount of services consumed:

ck = yk − Vk = lk − Uk − Vk = lk (1 − uk − vk)
• Maximizing ck is equivalent to minimizing uk + vk
• Subject to the Beveridge curve uk ⋅ vk = (s/ω)2
• From Michaillat & Saez (2024), the solution to the maximization is:

u∗k = √uk ⋅ vk = s/ω, θ∗k = 1



COMPETITION THROUGH DIRECTED SEARCH

• Guild k charges price pk per unit time

• Expenditure by guild j on workers k is

pk y jk = pk (c jk + V jk) = pk [1 + τ(θk)]c jk
• Workers are perfectly substitutable

– Only c j = ∫ 1
0 c jk(t)dk enters the utility function

• pk [1 + τ(θk)]must be the same across guilds

• There is a price level p so pk [1 + τ(θk)] = p [1 + τ(θ)] for all k



EFFECT OF LOCAL PRICE ON LOCAL TIGHTNESS

• Price chosen by guild k determines the tightness it faces:

θk = τ−1( p
pk
[1 + τ(θ)] − 1)

• The function τ−1 is increasing, so θk is decreasing in pk
↝ High price leads to low tightness, high unemployment

↝ Low price leads to high tightness, low unemployment



EFFICIENCY WITHOUT PRICE RIGIDITY (MOEN 1997)

• Guild chooses price to maximize income subject to demand curve

• Subject to demand θk(pk), guild chooses pk to maximize:

pk yk = p [1 + τ(θ)] yk
1 + τ(θk) = p [1 + τ(θ)] lk

1 − u(θk)
1 + τ(θk)

• τ(θ),u(θ), v(θ) are linked by

1 − u(θk)
1 + τ(θk) = 1 − u(θk) − v(θk)

• Guild sets tightness θk to minimize u(θk) + v(θk)
⇔ Sets unemployment rate uk to minimize uk + v(uk)
⇔ Unemployment rate uk is socially efficient



PRICE RIGIDITY

• Unexpected price/wage changes upset customers/workers
– Shiller (1996): higher-than-normal price inflation upsets

customers, who feel unfairly treated when they go to the store
– Bewley (1999): lower-than-normal wages damage workers’

morale, who feel unfairly treated

• Inflation chosen by guild k: πk = ṗk/pk
• Flow disutility when inflation deviates from norm (Rotemberg 1982):

κ

2
(πk − π∗)2

• κ > 0: price-adjustment cost



GUILD’S PREFERENCES

• Guild j maximizes utility

∫ ∞0
e−δt { ln(c j(t)) + σ [b j(t)p(t) − b(t)p(t)] − κ

2
[π j(t) − π∗]2} dt

• δ > 0: time discount rate

• c j(t) = ∫ 1
0 c jk(t)dk: total consumption of services

• b j(t): saving in government bonds

• b(t) = ∫ 1
0 b j(t)dj: aggregate wealth

• σ > 0: status concerns



“THE VIRTUE OF THE CAKE WAS THAT IT WAS NEVER TO BE
CONSUMED, NEITHER BY YOU NOR BY YOUR CHILDREN AFTER
YOU” (KEYNES 1919)

grow their assets in retirement, leave them untouched, or spend down only a
little. The survey by EBRI, a nonprofit research group, was conducted in
September and covered 2,000 Americans ages 62 to 75, 97% of whom were
retired. So U.S. undertakers don’t need to fear bounced checks.

The second chart zeroes in on the people who said they don’t plan to
spend down their assets in retirement. They were asked why not, and multiple
responses were permitted. Three of the answers seem like different ways of
saying the same thing: “saving for unforeseen costs,” “afraid of running out of
money,” and “once assets spent, cannot be recovered.”

The most intriguing answer in this second chart is “makes me feel better.”
In standard finance and economic theory, saving for its own sake makes no
sense because the only purpose of money is to pay for things, which could
include bequests. You feel better when you spend, not when you refrain from
spending. Clearly, though, a lot of retirees find satisfaction in the very act of
saving. This third chart gets at that:

Close to two-thirds of respondents agree somewhat or strongly that “saving
as much as I can makes me feel happy and fulfilled.” In an EBRI conference
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GUILD’S BUDGET CONSTRAINT
• Law of motion of government bond holdings for guild j:

ḃ j = ib j − ∫ 1

0
pk y jk dk + p j y j

• With matching and directed search, expenditure becomes:

∫ 1

0
pk y jk dk = ∫ 1

0
pk [1 + τ(θk)] c jk dk

= p [1 + τ(θ)]∫ 1

0
c jk dk

= p[1 + τ(θ)]c j
• With matching and directed search, income becomes:

p j y j = p j[1 − u(θ j(p j))]l j



SOLUTION OF THE MODEL



SOLVING GUILD’S PROBLEM BY HAMILTONIAN

• Hamiltonian of guild j’s maximization is

H j = ln(c j) + σ [b jp − bp] − κ

2
[π j − π∗]2

+A j [ib j − p[1 + τ]c j + p j[1 − u(θ j(p j))]l j]
+B jπ jp j.

• Control variables: c j, π j
• State variables: b j, p j
• Costate variables: A j, B j

• Symmetric solution of the model: all guilds behave identically



AGGREGATE SUPPLY: PHILLIPS EQUATION

• From optimal pricing by guilds:

π̇ = δ(π − π∗) − 1
κ
[1 − u

v(u) ⋅ 1 − u − v(u)
1 − 2u

]
• 1 − u⋅(1−u−v)

v⋅(1−2u) : inefficiency of the economy
– Zero⇔ u = v⇔ θ = 1⇔ efficiency
– Positive⇔ v > u⇔ θ > 1⇔ inefficiently tight
– Negative⇔ u > v⇔ θ < 1⇔ inefficiently slack

• In steady state (π̇ = 0), Phillips curve:

κδ(π − π∗) = 1 − u
v(u) ⋅ 1 − u − v(u)

1 − 2u



AGGREGATE DEMAND: EULER EQUATION

• From optimal consumption and saving by guilds:

u̇
1 − u = δ − [i(π) − π + σ(1 − u)l]

• i(π) − π = real interest rate = financial return on saving

• σ(1 − u)l =MRS between wealth & consumption = hedonic return on
saving

• In steady state (u̇ = 0), Euler curve:

π = i(π) − δ + σ ⋅ (1 − u) ⋅ l



DIVINE COINCIDENCE WITH BEVERIDGEAN PHILLIPS CURVE

• Beveridgean Phillips curve:

κ ⋅ δ ⋅ (π − π∗) = 1 − u
v
⋅ 1 − u − v

1 − 2u

• π = π∗⇔ u = v⇔ θ = 1⇔ u = u∗
• (u∗,π∗) ∈ Beveridgean Phillips curve

↝ Inflation is on target whenever unemployment is efficient

↝ Price-stability and full-employment mandates are consistent

↝ Divine coincidence holds



MONETARY POLICY SATISFYING THE DUAL MANDATE

• Nominal interest rate i∗ ensures:
– Inflation is on target: π = π∗
– Unemployment is efficient: u = u∗

• From Euler curve: i∗ = π∗ + δ − σ ⋅ (1 − u∗) ⋅ l
• policy can take different forms:

– Interest-rate peg: i(π) = i∗
– Taylor rule with ϕ > 0: i(π) = i∗ +ϕ ⋅ (π − π∗)

• Dual-mandate policy also maximizes social welfare



DYNAMICS OF THE MODEL



LINEARIZED PHILLIPS CURVE
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LINEARIZED EULER CURVE
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u∗
<latexit sha1_base64="te49M9P1eGTnK5ykCfL+usHtY1A=">AAABfnicZY3NSsNAFIXv1L9a/6Iu3QQL4sLGRNC6ESq6cFnBtAWnlMl00g6dZELmRpSQ1/Bp3OojCO58EBf2b6M9q+/ee+45QaKkQdf9IqWl5ZXVtfJ6ZWNza3vH2t1rGZ2lXPhcK512AmaEkrHwUaISnSQVLAqUaAejm8m9/SRSI3X8gC+J6EZsEMtQcobjVc9y6ZBhThNZ2Fc2DVPGc2oo72u0VZHTsOYV9mycGrOiZ1Vdx53KXgRvDtXG9Y9ffH/qZs+q077mWSRi5IoZ8+i5CXZzlqLkShQVmhmRMD5iA5ErhuJZ4knEcDhp8v7nLkLrzPEunPP7ceUtzFSGAziEY/CgDg24gyb4wOEV3uAdPgiQI1IjpzNricx/9uGPyOUvvYxmeg==</latexit>

⇡̂ = � ⋅ l
� − 1

⋅ û



DIVINE COINCIDENCE

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u

<latexit sha1_base64="NOuXr9X3x48TI0NTtqTqTf2kjvg=">AAABUXicZY1NT8JAEIan9QvBj/px82LsxYNpdkmUaxM08YiJBRIhZLuOuGHbbXanRkL4DV71d3nyp3gTgYvynJ7MOzNvWmjliLEvz19b39jcqmxXazu7e/vBwWHbmdJKTKTRxnZT4VCrHBNSpLFbWBRZqrGTjpq/eecFrVMmv6dxgf1MDHP1pKSg2Si5KTXaQRCyiM05XRW+lDA+hjmtQdDoPRpZZpiT1MK5B84K6k+EJSU1Tqu90mEh5EgMcaIF4auii0zQ83TWxP//XZV2PeJX0eVdPYyvF5VQgRM4g3Pg0IAYbqEFCUhQ8Abv8AGf8O2B5y9WfW95cwR/8Go/SLlSgA==</latexit>

Euler
<latexit sha1_base64="osOM4G/MttQyQ9fTKO4LIqRTWoQ=">AAABVHicZY3NTsJQEEanIIKoWH92bozduDBNS6Jsm+DCZU0sNBFCbq8j3DBtb3qnRkN4Cbf6XCa+iwsR2ChndTLfzHyJJmXY876sSnWrtl1v7DR39/ZbB/bhUc/kZSExkjnlRZwIg6QyjFgxYawLFGlC2E+m3d+8/4yFUXl2z68ah6kYZ+pJScGLURxOFJHSZmQ7nustOdsUfy1OcAJLwpHdGTzmskwxY0nCmAff0zyciYKVJJw3B6VBLeRUjHFGgvFF8WUqeDJfNPn//25Kr+361+7VXdsJblaV0IBTOIcL8KEDAdxCCBFIIHiDd/iAT/i2qlZttVqx1jfH8Aer9QPnfFPm</latexit>

Phillips
<latexit sha1_base64="ZefkBhTZxy+yEWXjwpoyjvx4aUU=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBccUZMYLKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnADv5Vdq</latexit>

⇡

<latexit sha1_base64="MSWP6HCep3YyWk7rwV2n5D0+olQ=">AAABUXicZY27TsNAEEXH5hUSHubR0SDSIIQsLxKkjQQFZZBwEgmHaL0MYZW1d7U7RqAo30AL/wQVFZ9Ch0PSQE51NHdmbmqUdBRFX56/sLi0vFJZrdbW1jc2g63tttOFFRgLrbTtptyhkjnGJElh11jkWaqwkw7PJ3nnEa2TOr+mZ4O9jA9yeS8Fp3IUJ0beHvWDehRGv+zPC5tJvbn7PuGj1Q8ayZ0WRYY5CcWdu2GRod6IW5JC4biaFA4NF0M+wJHihE+SjjNOD+Oyif3/Oy/tk5CdhadXZeUFTKnAHhzAITBoQBMuoQUxCJDwAq/wBp/w7YHnT1d9b3azA3/waj+URFcH</latexit>

⇡∗

<latexit sha1_base64="peZF08RpS8LdhQRZhRuEXnGqWCI=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBZfGacULKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnAC9DVcy</latexit>

u∗



PHASE DIAGRAM
<latexit sha1_base64="h2HN0QCPWMUWuvbz1lVI3KRm1x4=">AAABaHicZY3LSsNAFIbP1Futt6gLUTeh6aKChKSgXQkFXbiMYNqCKWEyHtuhk2TITEQJAZ/Grb6Or+BTGDUb7bf6OJf/j6TgSjvOB2ksLa+srjXXWxubW9s7xu7eUKV5xtBnqUizcUQVCp6gr7kWOJYZ0jgSOIrml9/70SNmiqfJrX6WOInpNOEPnFFdjULjyJtxIbhUZrcT3Ke6CCQvzQvT6ZyEhuXYzg/mori1WFDjhUa/SmB5jIlmgip15zpSTwqaac4Elq0gVygpm9MpFoJqfOL6NKZ6VlZN7v/cRRn2bPfcPrvpWYOrurMJx9CGLrjQhwFcgwc+MHiBV3iDd/gkBjkgh7+nDVL/7MMfSPsLoUZYrg==</latexit>

Phillips ( §⇡ = 0)

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u
<latexit sha1_base64="Q5v09Lg7h6PqQFQ07RMGBJbrwuk=">AAABV3icZY3LTsJAFIZPUbHirag7N41sjDFNa6KsTEhk4RITCyQUyXQ84oRpZ9I5NRrCY7iVF9IH4Gm0CBvlW5x8Obc/1lIY8v2ZVVpb3yhv2luV7Z3dvX2netA2Ks84hlxJlXVjZlCKFEMSJLGrM2RJLLETj27m884LZkao9J7eNPYTNkzFk+CMilYv0sK9dov6cDZwar7n/+KuSrCUWuPoc85Xa+DUo0fF8wRT4pIZ0wt8Tf0xy0hwiZNKlBvUjI/YEMeSEb4KOk8YPU+KpOD/31VpX3jBlXd5V0Q2YYENx3ACpxBAHRpwCy0IgYOCd/iAKczg2ypb9mK1ZC1vDuEPVvUHBzVY9Q==</latexit>

⇡ = ⇡∗

<latexit sha1_base64="N30yXtGyc5pxIHOPb/6WycNNclc=">AAABU3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKhZcq2CqUxmnFCygb6BmAgQImwxDKUHYQOQMCZwPiBcxjUvKTS3NT80qScxKLi6MNDQpKYqsTi0oyk3NSa7liSotTCxKTsxPTU6tzEktSKzJLdHITSzJqgTYZopuLyQgz0jM00zMNBFrpwgABHAzSDEoMGgyGDOYMDgweDAEMoQzJDNkMExlmMcxmuMrwm5GJkQWilIkRqkeYAQUw8gIADINXTQ==</latexit>

u = u∗

<latexit sha1_base64="ZefkBhTZxy+yEWXjwpoyjvx4aUU=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBccUZMYLKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnADv5Vdq</latexit>

⇡

<latexit sha1_base64="dT073GxyBy+GIsTXBVKNFp+3Nnk=">AAABoXicZY7JTgJBEIarcUNcGPXopSMXXCAzJMqJhERN9AbqAAmNpKdpoEPPkpkeo5n0k3jwAXwCH8WTV30Lh+Wi/Kev6q+qv5xAikiZ5ifKrKyurW9kN3Nb2zu7eWNvvxX5cci4zXzphx2HRlwKj9tKKMk7Qcip60jediaXU7/9xMNI+N6Degl4z6UjTwwFoypt9Y17MvBVQgKhcQ2TARnTRXWKyTCkLKnohEw0YenYvGGV4scTnRStUiWF42mBZzaeLcca942CWTZnwstgLaBQv26+v9mvtUbfqKZfsNjlnmKSRlHXMgPVS2ioBJNc50gc8YCyCR3xRFLFn4U6c6ka6zTJ+n93GVqVsnVRPm+mkVcwVxYO4QiKYEEV6nADDbCBwQd8wTf8oAK6RQ10Nx/NoMXOAfwR6v4Czr1yaA==</latexit>

⇡̇ = �⇡̂ + 2

⋅ 1 − u∗(1 − 2u∗)u∗ ⋅ û



PHASE DIAGRAM
<latexit sha1_base64="h2HN0QCPWMUWuvbz1lVI3KRm1x4=">AAABaHicZY3LSsNAFIbP1Futt6gLUTeh6aKChKSgXQkFXbiMYNqCKWEyHtuhk2TITEQJAZ/Grb6Or+BTGDUb7bf6OJf/j6TgSjvOB2ksLa+srjXXWxubW9s7xu7eUKV5xtBnqUizcUQVCp6gr7kWOJYZ0jgSOIrml9/70SNmiqfJrX6WOInpNOEPnFFdjULjyJtxIbhUZrcT3Ke6CCQvzQvT6ZyEhuXYzg/mori1WFDjhUa/SmB5jIlmgip15zpSTwqaac4Elq0gVygpm9MpFoJqfOL6NKZ6VlZN7v/cRRn2bPfcPrvpWYOrurMJx9CGLrjQhwFcgwc+MHiBV3iDd/gkBjkgh7+nDVL/7MMfSPsLoUZYrg==</latexit>

Phillips ( §⇡ = 0)

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u
<latexit sha1_base64="Q5v09Lg7h6PqQFQ07RMGBJbrwuk=">AAABV3icZY3LTsJAFIZPUbHirag7N41sjDFNa6KsTEhk4RITCyQUyXQ84oRpZ9I5NRrCY7iVF9IH4Gm0CBvlW5x8Obc/1lIY8v2ZVVpb3yhv2luV7Z3dvX2netA2Ks84hlxJlXVjZlCKFEMSJLGrM2RJLLETj27m884LZkao9J7eNPYTNkzFk+CMilYv0sK9dov6cDZwar7n/+KuSrCUWuPoc85Xa+DUo0fF8wRT4pIZ0wt8Tf0xy0hwiZNKlBvUjI/YEMeSEb4KOk8YPU+KpOD/31VpX3jBlXd5V0Q2YYENx3ACpxBAHRpwCy0IgYOCd/iAKczg2ypb9mK1ZC1vDuEPVvUHBzVY9Q==</latexit>

⇡ = ⇡∗

<latexit sha1_base64="N30yXtGyc5pxIHOPb/6WycNNclc=">AAABU3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKhZcq2CqUxmnFCygb6BmAgQImwxDKUHYQOQMCZwPiBcxjUvKTS3NT80qScxKLi6MNDQpKYqsTi0oyk3NSa7liSotTCxKTsxPTU6tzEktSKzJLdHITSzJqgTYZopuLyQgz0jM00zMNBFrpwgABHAzSDEoMGgyGDOYMDgweDAEMoQzJDNkMExlmMcxmuMrwm5GJkQWilIkRqkeYAQUw8gIADINXTQ==</latexit>

u = u∗

<latexit sha1_base64="ZefkBhTZxy+yEWXjwpoyjvx4aUU=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBccUZMYLKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnADv5Vdq</latexit>

⇡

<latexit sha1_base64="dT073GxyBy+GIsTXBVKNFp+3Nnk=">AAABoXicZY7JTgJBEIarcUNcGPXopSMXXCAzJMqJhERN9AbqAAmNpKdpoEPPkpkeo5n0k3jwAXwCH8WTV30Lh+Wi/Kev6q+qv5xAikiZ5ifKrKyurW9kN3Nb2zu7eWNvvxX5cci4zXzphx2HRlwKj9tKKMk7Qcip60jediaXU7/9xMNI+N6Degl4z6UjTwwFoypt9Y17MvBVQgKhcQ2TARnTRXWKyTCkLKnohEw0YenYvGGV4scTnRStUiWF42mBZzaeLcca942CWTZnwstgLaBQv26+v9mvtUbfqKZfsNjlnmKSRlHXMgPVS2ioBJNc50gc8YCyCR3xRFLFn4U6c6ka6zTJ+n93GVqVsnVRPm+mkVcwVxYO4QiKYEEV6nADDbCBwQd8wTf8oAK6RQ10Nx/NoMXOAfwR6v4Czr1yaA==</latexit>

⇡̇ = �⇡̂ + 2

⋅ 1 − u∗(1 − 2u∗)u∗ ⋅ û



PHASE DIAGRAM: TAYLOR RULE
<latexit sha1_base64="h2HN0QCPWMUWuvbz1lVI3KRm1x4=">AAABaHicZY3LSsNAFIbP1Futt6gLUTeh6aKChKSgXQkFXbiMYNqCKWEyHtuhk2TITEQJAZ/Grb6Or+BTGDUb7bf6OJf/j6TgSjvOB2ksLa+srjXXWxubW9s7xu7eUKV5xtBnqUizcUQVCp6gr7kWOJYZ0jgSOIrml9/70SNmiqfJrX6WOInpNOEPnFFdjULjyJtxIbhUZrcT3Ke6CCQvzQvT6ZyEhuXYzg/mori1WFDjhUa/SmB5jIlmgip15zpSTwqaac4Elq0gVygpm9MpFoJqfOL6NKZ6VlZN7v/cRRn2bPfcPrvpWYOrurMJx9CGLrjQhwFcgwc+MHiBV3iDd/gkBjkgh7+nDVL/7MMfSPsLoUZYrg==</latexit>

Phillips ( §⇡ = 0)

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u

<latexit sha1_base64="4uWMnlCWaxCgcrYax2RB6PyL/8w=">AAABYXicZY3LTsJAFIbP4A3wQgV3bIhlgYkhUxJlZdJETVxiYoFESDMdjzhhesnM1EiaPotbfSTXvogV2Cjf6ss55z9/kEihDaVfpLS1vbO7V65U9w8Oj2rWcX2o41Rx9HgsYzUOmEYpIvSMMBLHiUIWBhJHwfz6dz96RaVFHD2YRYLTkM0i8Sw4M8XItxq3qUTV6rQnT7HJ0vyKts98y6ZduqS1Kc5abPcElgx8q1+keRpiZLhkWj86NDHTjCkjuMS8Okk1JozP2QwzyQy+CXMeMvOSF03O/7+bMux1ncvuxX3Pdm9WlVCGJpxCBxzogwt3MAAPOCzgHT7gE75JhVikvjotkXWmAX8gzR+S61Z0</latexit>

Euler ( §u = 0)

<latexit sha1_base64="Q5v09Lg7h6PqQFQ07RMGBJbrwuk=">AAABV3icZY3LTsJAFIZPUbHirag7N41sjDFNa6KsTEhk4RITCyQUyXQ84oRpZ9I5NRrCY7iVF9IH4Gm0CBvlW5x8Obc/1lIY8v2ZVVpb3yhv2luV7Z3dvX2netA2Ks84hlxJlXVjZlCKFEMSJLGrM2RJLLETj27m884LZkao9J7eNPYTNkzFk+CMilYv0sK9dov6cDZwar7n/+KuSrCUWuPoc85Xa+DUo0fF8wRT4pIZ0wt8Tf0xy0hwiZNKlBvUjI/YEMeSEb4KOk8YPU+KpOD/31VpX3jBlXd5V0Q2YYENx3ACpxBAHRpwCy0IgYOCd/iAKczg2ypb9mK1ZC1vDuEPVvUHBzVY9Q==</latexit>

⇡ = ⇡∗

<latexit sha1_base64="N30yXtGyc5pxIHOPb/6WycNNclc=">AAABU3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKhZcq2CqUxmnFCygb6BmAgQImwxDKUHYQOQMCZwPiBcxjUvKTS3NT80qScxKLi6MNDQpKYqsTi0oyk3NSa7liSotTCxKTsxPTU6tzEktSKzJLdHITSzJqgTYZopuLyQgz0jM00zMNBFrpwgABHAzSDEoMGgyGDOYMDgweDAEMoQzJDNkMExlmMcxmuMrwm5GJkQWilIkRqkeYAQUw8gIADINXTQ==</latexit>

u = u∗

<latexit sha1_base64="ZefkBhTZxy+yEWXjwpoyjvx4aUU=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBccUZMYLKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnADv5Vdq</latexit>

⇡

<latexit sha1_base64="wkJLbswAbg8Ow3p3PnNHjlDmCFM=">AAABhHicZY3NTgIxFIVvURHxb9Slm0Y2YGAyxQArDYkuXGLiAIlF0qkFGjo/mXaMZjJv4tO41RfwbQSGjfKtTs459x4vUlIbx/lBha3tneJuaa+8f3B4dGydnPZ1mMRcuDxUYTz0mBZKBsI10igxjGLBfE+JgTe/XeaDVxFrGQaP5j0SI59NAzmRnJmFNbba9CU0aZLh6ypp4OT5skY9nWKqscJ0xlZRA1fppEFquUEjmWVjq+LYzgq8KchaVLr2ZEVvbHUWQzzxRWC4Ylo/EScyo5TFRnIlsjJNtIgYn7OpSBUz4k2aus/MbLlE/v/dFP2mTdp262ExeQc5JTiHC6gCgQ504R564AKHD/iEL/hGRVRHV6iVVwtofXMGf0A3v2PPZOM=</latexit>

u̇ = (1 − u∗) [�l û − (� − 1)⇡̂]



PHASE DIAGRAM: TAYLOR RULE
<latexit sha1_base64="h2HN0QCPWMUWuvbz1lVI3KRm1x4=">AAABaHicZY3LSsNAFIbP1Futt6gLUTeh6aKChKSgXQkFXbiMYNqCKWEyHtuhk2TITEQJAZ/Grb6Or+BTGDUb7bf6OJf/j6TgSjvOB2ksLa+srjXXWxubW9s7xu7eUKV5xtBnqUizcUQVCp6gr7kWOJYZ0jgSOIrml9/70SNmiqfJrX6WOInpNOEPnFFdjULjyJtxIbhUZrcT3Ke6CCQvzQvT6ZyEhuXYzg/mori1WFDjhUa/SmB5jIlmgip15zpSTwqaac4Elq0gVygpm9MpFoJqfOL6NKZ6VlZN7v/cRRn2bPfcPrvpWYOrurMJx9CGLrjQhwFcgwc+MHiBV3iDd/gkBjkgh7+nDVL/7MMfSPsLoUZYrg==</latexit>

Phillips ( §⇡ = 0)

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u

<latexit sha1_base64="4uWMnlCWaxCgcrYax2RB6PyL/8w=">AAABYXicZY3LTsJAFIbP4A3wQgV3bIhlgYkhUxJlZdJETVxiYoFESDMdjzhhesnM1EiaPotbfSTXvogV2Cjf6ss55z9/kEihDaVfpLS1vbO7V65U9w8Oj2rWcX2o41Rx9HgsYzUOmEYpIvSMMBLHiUIWBhJHwfz6dz96RaVFHD2YRYLTkM0i8Sw4M8XItxq3qUTV6rQnT7HJ0vyKts98y6ZduqS1Kc5abPcElgx8q1+keRpiZLhkWj86NDHTjCkjuMS8Okk1JozP2QwzyQy+CXMeMvOSF03O/7+bMux1ncvuxX3Pdm9WlVCGJpxCBxzogwt3MAAPOCzgHT7gE75JhVikvjotkXWmAX8gzR+S61Z0</latexit>

Euler ( §u = 0)

<latexit sha1_base64="Q5v09Lg7h6PqQFQ07RMGBJbrwuk=">AAABV3icZY3LTsJAFIZPUbHirag7N41sjDFNa6KsTEhk4RITCyQUyXQ84oRpZ9I5NRrCY7iVF9IH4Gm0CBvlW5x8Obc/1lIY8v2ZVVpb3yhv2luV7Z3dvX2netA2Ks84hlxJlXVjZlCKFEMSJLGrM2RJLLETj27m884LZkao9J7eNPYTNkzFk+CMilYv0sK9dov6cDZwar7n/+KuSrCUWuPoc85Xa+DUo0fF8wRT4pIZ0wt8Tf0xy0hwiZNKlBvUjI/YEMeSEb4KOk8YPU+KpOD/31VpX3jBlXd5V0Q2YYENx3ACpxBAHRpwCy0IgYOCd/iAKczg2ypb9mK1ZC1vDuEPVvUHBzVY9Q==</latexit>

⇡ = ⇡∗

<latexit sha1_base64="N30yXtGyc5pxIHOPb/6WycNNclc=">AAABU3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKhZcq2CqUxmnFCygb6BmAgQImwxDKUHYQOQMCZwPiBcxjUvKTS3NT80qScxKLi6MNDQpKYqsTi0oyk3NSa7liSotTCxKTsxPTU6tzEktSKzJLdHITSzJqgTYZopuLyQgz0jM00zMNBFrpwgABHAzSDEoMGgyGDOYMDgweDAEMoQzJDNkMExlmMcxmuMrwm5GJkQWilIkRqkeYAQUw8gIADINXTQ==</latexit>

u = u∗

<latexit sha1_base64="ZefkBhTZxy+yEWXjwpoyjvx4aUU=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBccUZMYLKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnADv5Vdq</latexit>

⇡

<latexit sha1_base64="wkJLbswAbg8Ow3p3PnNHjlDmCFM=">AAABhHicZY3NTgIxFIVvURHxb9Slm0Y2YGAyxQArDYkuXGLiAIlF0qkFGjo/mXaMZjJv4tO41RfwbQSGjfKtTs459x4vUlIbx/lBha3tneJuaa+8f3B4dGydnPZ1mMRcuDxUYTz0mBZKBsI10igxjGLBfE+JgTe/XeaDVxFrGQaP5j0SI59NAzmRnJmFNbba9CU0aZLh6ypp4OT5skY9nWKqscJ0xlZRA1fppEFquUEjmWVjq+LYzgq8KchaVLr2ZEVvbHUWQzzxRWC4Ylo/EScyo5TFRnIlsjJNtIgYn7OpSBUz4k2aus/MbLlE/v/dFP2mTdp262ExeQc5JTiHC6gCgQ504R564AKHD/iEL/hGRVRHV6iVVwtofXMGf0A3v2PPZOM=</latexit>

u̇ = (1 − u∗) [�l û − (� − 1)⇡̂]



PHASE DIAGRAM: ZLB
<latexit sha1_base64="h2HN0QCPWMUWuvbz1lVI3KRm1x4=">AAABaHicZY3LSsNAFIbP1Futt6gLUTeh6aKChKSgXQkFXbiMYNqCKWEyHtuhk2TITEQJAZ/Grb6Or+BTGDUb7bf6OJf/j6TgSjvOB2ksLa+srjXXWxubW9s7xu7eUKV5xtBnqUizcUQVCp6gr7kWOJYZ0jgSOIrml9/70SNmiqfJrX6WOInpNOEPnFFdjULjyJtxIbhUZrcT3Ke6CCQvzQvT6ZyEhuXYzg/mori1WFDjhUa/SmB5jIlmgip15zpSTwqaac4Elq0gVygpm9MpFoJqfOL6NKZ6VlZN7v/cRRn2bPfcPrvpWYOrurMJx9CGLrjQhwFcgwc+MHiBV3iDd/gkBjkgh7+nDVL/7MMfSPsLoUZYrg==</latexit>

Phillips ( §⇡ = 0)

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u

<latexit sha1_base64="4uWMnlCWaxCgcrYax2RB6PyL/8w=">AAABYXicZY3LTsJAFIbP4A3wQgV3bIhlgYkhUxJlZdJETVxiYoFESDMdjzhhesnM1EiaPotbfSTXvogV2Cjf6ss55z9/kEihDaVfpLS1vbO7V65U9w8Oj2rWcX2o41Rx9HgsYzUOmEYpIvSMMBLHiUIWBhJHwfz6dz96RaVFHD2YRYLTkM0i8Sw4M8XItxq3qUTV6rQnT7HJ0vyKts98y6ZduqS1Kc5abPcElgx8q1+keRpiZLhkWj86NDHTjCkjuMS8Okk1JozP2QwzyQy+CXMeMvOSF03O/7+bMux1ncvuxX3Pdm9WlVCGJpxCBxzogwt3MAAPOCzgHT7gE75JhVikvjotkXWmAX8gzR+S61Z0</latexit>

Euler ( §u = 0)

<latexit sha1_base64="Q5v09Lg7h6PqQFQ07RMGBJbrwuk=">AAABV3icZY3LTsJAFIZPUbHirag7N41sjDFNa6KsTEhk4RITCyQUyXQ84oRpZ9I5NRrCY7iVF9IH4Gm0CBvlW5x8Obc/1lIY8v2ZVVpb3yhv2luV7Z3dvX2netA2Ks84hlxJlXVjZlCKFEMSJLGrM2RJLLETj27m884LZkao9J7eNPYTNkzFk+CMilYv0sK9dov6cDZwar7n/+KuSrCUWuPoc85Xa+DUo0fF8wRT4pIZ0wt8Tf0xy0hwiZNKlBvUjI/YEMeSEb4KOk8YPU+KpOD/31VpX3jBlXd5V0Q2YYENx3ACpxBAHRpwCy0IgYOCd/iAKczg2ypb9mK1ZC1vDuEPVvUHBzVY9Q==</latexit>

⇡ = ⇡∗

<latexit sha1_base64="N30yXtGyc5pxIHOPb/6WycNNclc=">AAABU3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKhZcq2CqUxmnFCygb6BmAgQImwxDKUHYQOQMCZwPiBcxjUvKTS3NT80qScxKLi6MNDQpKYqsTi0oyk3NSa7liSotTCxKTsxPTU6tzEktSKzJLdHITSzJqgTYZopuLyQgz0jM00zMNBFrpwgABHAzSDEoMGgyGDOYMDgweDAEMoQzJDNkMExlmMcxmuMrwm5GJkQWilIkRqkeYAQUw8gIADINXTQ==</latexit>

u = u∗

<latexit sha1_base64="ZefkBhTZxy+yEWXjwpoyjvx4aUU=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBccUZMYLKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnADv5Vdq</latexit>

⇡

<latexit sha1_base64="+ea6Wavl9qy3bGknh8ez7THbYno=">AAABfXicZY3LSsNAFIZP6q3WW9Slm2ARqtaYCJqVUNCFywqmLTg1TMbTdujkQmYiSshj+DRu9SF8Gk2TbrTf6uP855zfjwWXyrK+tdrS8srqWn29sbG5tb2j7+71ZJQmDF0WiSgZ+FSi4CG6iiuBgzhBGvgC+/70Zpb3XzCRPAof1FuMw4COQz7ijKpi5Onn5DlSWZob1y37zEifTo6JLzODSEMYZELL6LQyEvM89/SmZVolxqLYc2l2zFFJ19OdooGlAYaKCSrlo23FapjRRHEmMG+QVGJM2ZSOMRNU4StX7YCqyazJ/v93UXoXpn1lXt4XlbdQUYcDOIQW2OBAB+6gCy4weIcP+IQv+NGOtLZmVqs1bX6zD3/QnF+xXmQJ</latexit>

u̇ = (1 − u∗) [�l û + ⇡̂]



RESPONSE TO DEMAND AND SUPPLY SHOCKS



NEGATIVE DEMAND OR MONETARY SHOCK

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u

<latexit sha1_base64="NOuXr9X3x48TI0NTtqTqTf2kjvg=">AAABUXicZY1NT8JAEIan9QvBj/px82LsxYNpdkmUaxM08YiJBRIhZLuOuGHbbXanRkL4DV71d3nyp3gTgYvynJ7MOzNvWmjliLEvz19b39jcqmxXazu7e/vBwWHbmdJKTKTRxnZT4VCrHBNSpLFbWBRZqrGTjpq/eecFrVMmv6dxgf1MDHP1pKSg2Si5KTXaQRCyiM05XRW+lDA+hjmtQdDoPRpZZpiT1MK5B84K6k+EJSU1Tqu90mEh5EgMcaIF4auii0zQ83TWxP//XZV2PeJX0eVdPYyvF5VQgRM4g3Pg0IAYbqEFCUhQ8Abv8AGf8O2B5y9WfW95cwR/8Go/SLlSgA==</latexit>

Euler
<latexit sha1_base64="osOM4G/MttQyQ9fTKO4LIqRTWoQ=">AAABVHicZY3NTsJQEEanIIKoWH92bozduDBNS6Jsm+DCZU0sNBFCbq8j3DBtb3qnRkN4Cbf6XCa+iwsR2ChndTLfzHyJJmXY876sSnWrtl1v7DR39/ZbB/bhUc/kZSExkjnlRZwIg6QyjFgxYawLFGlC2E+m3d+8/4yFUXl2z68ah6kYZ+pJScGLURxOFJHSZmQ7nustOdsUfy1OcAJLwpHdGTzmskwxY0nCmAff0zyciYKVJJw3B6VBLeRUjHFGgvFF8WUqeDJfNPn//25Kr+361+7VXdsJblaV0IBTOIcL8KEDAdxCCBFIIHiDd/iAT/i2qlZttVqx1jfH8Aer9QPnfFPm</latexit>

Phillips
<latexit sha1_base64="ZefkBhTZxy+yEWXjwpoyjvx4aUU=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBccUZMYLKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnADv5Vdq</latexit>

⇡

<latexit sha1_base64="MSWP6HCep3YyWk7rwV2n5D0+olQ=">AAABUXicZY27TsNAEEXH5hUSHubR0SDSIIQsLxKkjQQFZZBwEgmHaL0MYZW1d7U7RqAo30AL/wQVFZ9Ch0PSQE51NHdmbmqUdBRFX56/sLi0vFJZrdbW1jc2g63tttOFFRgLrbTtptyhkjnGJElh11jkWaqwkw7PJ3nnEa2TOr+mZ4O9jA9yeS8Fp3IUJ0beHvWDehRGv+zPC5tJvbn7PuGj1Q8ayZ0WRYY5CcWdu2GRod6IW5JC4biaFA4NF0M+wJHihE+SjjNOD+Oyif3/Oy/tk5CdhadXZeUFTKnAHhzAITBoQBMuoQUxCJDwAq/wBp/w7YHnT1d9b3azA3/waj+URFcH</latexit>

⇡∗

<latexit sha1_base64="peZF08RpS8LdhQRZhRuEXnGqWCI=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBZfGacULKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnAC9DVcy</latexit>

u∗



NEGATIVE DEMAND OR MONETARY SHOCK

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u

<latexit sha1_base64="NOuXr9X3x48TI0NTtqTqTf2kjvg=">AAABUXicZY1NT8JAEIan9QvBj/px82LsxYNpdkmUaxM08YiJBRIhZLuOuGHbbXanRkL4DV71d3nyp3gTgYvynJ7MOzNvWmjliLEvz19b39jcqmxXazu7e/vBwWHbmdJKTKTRxnZT4VCrHBNSpLFbWBRZqrGTjpq/eecFrVMmv6dxgf1MDHP1pKSg2Si5KTXaQRCyiM05XRW+lDA+hjmtQdDoPRpZZpiT1MK5B84K6k+EJSU1Tqu90mEh5EgMcaIF4auii0zQ83TWxP//XZV2PeJX0eVdPYyvF5VQgRM4g3Pg0IAYbqEFCUhQ8Abv8AGf8O2B5y9WfW95cwR/8Go/SLlSgA==</latexit>

Euler
<latexit sha1_base64="osOM4G/MttQyQ9fTKO4LIqRTWoQ=">AAABVHicZY3NTsJQEEanIIKoWH92bozduDBNS6Jsm+DCZU0sNBFCbq8j3DBtb3qnRkN4Cbf6XCa+iwsR2ChndTLfzHyJJmXY876sSnWrtl1v7DR39/ZbB/bhUc/kZSExkjnlRZwIg6QyjFgxYawLFGlC2E+m3d+8/4yFUXl2z68ah6kYZ+pJScGLURxOFJHSZmQ7nustOdsUfy1OcAJLwpHdGTzmskwxY0nCmAff0zyciYKVJJw3B6VBLeRUjHFGgvFF8WUqeDJfNPn//25Kr+361+7VXdsJblaV0IBTOIcL8KEDAdxCCBFIIHiDd/iAT/i2qlZttVqx1jfH8Aer9QPnfFPm</latexit>

Phillips
<latexit sha1_base64="ZefkBhTZxy+yEWXjwpoyjvx4aUU=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBccUZMYLKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnADv5Vdq</latexit>

⇡

<latexit sha1_base64="MSWP6HCep3YyWk7rwV2n5D0+olQ=">AAABUXicZY27TsNAEEXH5hUSHubR0SDSIIQsLxKkjQQFZZBwEgmHaL0MYZW1d7U7RqAo30AL/wQVFZ9Ch0PSQE51NHdmbmqUdBRFX56/sLi0vFJZrdbW1jc2g63tttOFFRgLrbTtptyhkjnGJElh11jkWaqwkw7PJ3nnEa2TOr+mZ4O9jA9yeS8Fp3IUJ0beHvWDehRGv+zPC5tJvbn7PuGj1Q8ayZ0WRYY5CcWdu2GRod6IW5JC4biaFA4NF0M+wJHihE+SjjNOD+Oyif3/Oy/tk5CdhadXZeUFTKnAHhzAITBoQBMuoQUxCJDwAq/wBp/w7YHnT1d9b3azA3/waj+URFcH</latexit>

⇡∗

<latexit sha1_base64="peZF08RpS8LdhQRZhRuEXnGqWCI=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBZfGacULKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnAC9DVcy</latexit>

u∗



PANDEMIC SHIFT OF THE BEVERIDGE CURVE
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PANDEMIC BEVERIDGE SHIFT: HIGH u, HIGH π

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u

<latexit sha1_base64="NOuXr9X3x48TI0NTtqTqTf2kjvg=">AAABUXicZY1NT8JAEIan9QvBj/px82LsxYNpdkmUaxM08YiJBRIhZLuOuGHbbXanRkL4DV71d3nyp3gTgYvynJ7MOzNvWmjliLEvz19b39jcqmxXazu7e/vBwWHbmdJKTKTRxnZT4VCrHBNSpLFbWBRZqrGTjpq/eecFrVMmv6dxgf1MDHP1pKSg2Si5KTXaQRCyiM05XRW+lDA+hjmtQdDoPRpZZpiT1MK5B84K6k+EJSU1Tqu90mEh5EgMcaIF4auii0zQ83TWxP//XZV2PeJX0eVdPYyvF5VQgRM4g3Pg0IAYbqEFCUhQ8Abv8AGf8O2B5y9WfW95cwR/8Go/SLlSgA==</latexit>

Euler
<latexit sha1_base64="osOM4G/MttQyQ9fTKO4LIqRTWoQ=">AAABVHicZY3NTsJQEEanIIKoWH92bozduDBNS6Jsm+DCZU0sNBFCbq8j3DBtb3qnRkN4Cbf6XCa+iwsR2ChndTLfzHyJJmXY876sSnWrtl1v7DR39/ZbB/bhUc/kZSExkjnlRZwIg6QyjFgxYawLFGlC2E+m3d+8/4yFUXl2z68ah6kYZ+pJScGLURxOFJHSZmQ7nustOdsUfy1OcAJLwpHdGTzmskwxY0nCmAff0zyciYKVJJw3B6VBLeRUjHFGgvFF8WUqeDJfNPn//25Kr+361+7VXdsJblaV0IBTOIcL8KEDAdxCCBFIIHiDd/iAT/i2qlZttVqx1jfH8Aer9QPnfFPm</latexit>

Phillips
<latexit sha1_base64="ZefkBhTZxy+yEWXjwpoyjvx4aUU=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBccUZMYLKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnADv5Vdq</latexit>

⇡

<latexit sha1_base64="MSWP6HCep3YyWk7rwV2n5D0+olQ=">AAABUXicZY27TsNAEEXH5hUSHubR0SDSIIQsLxKkjQQFZZBwEgmHaL0MYZW1d7U7RqAo30AL/wQVFZ9Ch0PSQE51NHdmbmqUdBRFX56/sLi0vFJZrdbW1jc2g63tttOFFRgLrbTtptyhkjnGJElh11jkWaqwkw7PJ3nnEa2TOr+mZ4O9jA9yeS8Fp3IUJ0beHvWDehRGv+zPC5tJvbn7PuGj1Q8ayZ0WRYY5CcWdu2GRod6IW5JC4biaFA4NF0M+wJHihE+SjjNOD+Oyif3/Oy/tk5CdhadXZeUFTKnAHhzAITBoQBMuoQUxCJDwAq/wBp/w7YHnT1d9b3azA3/waj+URFcH</latexit>

⇡∗

<latexit sha1_base64="peZF08RpS8LdhQRZhRuEXnGqWCI=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBZfGacULKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnAC9DVcy</latexit>

u∗



PANDEMIC BEVERIDGE SHIFT: HIGH u, HIGH π

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u

<latexit sha1_base64="NOuXr9X3x48TI0NTtqTqTf2kjvg=">AAABUXicZY1NT8JAEIan9QvBj/px82LsxYNpdkmUaxM08YiJBRIhZLuOuGHbbXanRkL4DV71d3nyp3gTgYvynJ7MOzNvWmjliLEvz19b39jcqmxXazu7e/vBwWHbmdJKTKTRxnZT4VCrHBNSpLFbWBRZqrGTjpq/eecFrVMmv6dxgf1MDHP1pKSg2Si5KTXaQRCyiM05XRW+lDA+hjmtQdDoPRpZZpiT1MK5B84K6k+EJSU1Tqu90mEh5EgMcaIF4auii0zQ83TWxP//XZV2PeJX0eVdPYyvF5VQgRM4g3Pg0IAYbqEFCUhQ8Abv8AGf8O2B5y9WfW95cwR/8Go/SLlSgA==</latexit>

Euler
<latexit sha1_base64="osOM4G/MttQyQ9fTKO4LIqRTWoQ=">AAABVHicZY3NTsJQEEanIIKoWH92bozduDBNS6Jsm+DCZU0sNBFCbq8j3DBtb3qnRkN4Cbf6XCa+iwsR2ChndTLfzHyJJmXY876sSnWrtl1v7DR39/ZbB/bhUc/kZSExkjnlRZwIg6QyjFgxYawLFGlC2E+m3d+8/4yFUXl2z68ah6kYZ+pJScGLURxOFJHSZmQ7nustOdsUfy1OcAJLwpHdGTzmskwxY0nCmAff0zyciYKVJJw3B6VBLeRUjHFGgvFF8WUqeDJfNPn//25Kr+361+7VXdsJblaV0IBTOIcL8KEDAdxCCBFIIHiDd/iAT/i2qlZttVqx1jfH8Aer9QPnfFPm</latexit>

Phillips
<latexit sha1_base64="ZefkBhTZxy+yEWXjwpoyjvx4aUU=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBccUZMYLKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnADv5Vdq</latexit>

⇡

<latexit sha1_base64="MSWP6HCep3YyWk7rwV2n5D0+olQ=">AAABUXicZY27TsNAEEXH5hUSHubR0SDSIIQsLxKkjQQFZZBwEgmHaL0MYZW1d7U7RqAo30AL/wQVFZ9Ch0PSQE51NHdmbmqUdBRFX56/sLi0vFJZrdbW1jc2g63tttOFFRgLrbTtptyhkjnGJElh11jkWaqwkw7PJ3nnEa2TOr+mZ4O9jA9yeS8Fp3IUJ0beHvWDehRGv+zPC5tJvbn7PuGj1Q8ayZ0WRYY5CcWdu2GRod6IW5JC4biaFA4NF0M+wJHihE+SjjNOD+Oyif3/Oy/tk5CdhadXZeUFTKnAHhzAITBoQBMuoQUxCJDwAq/wBp/w7YHnT1d9b3azA3/waj+URFcH</latexit>

⇡∗

<latexit sha1_base64="peZF08RpS8LdhQRZhRuEXnGqWCI=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBZfGacULKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnAC9DVcy</latexit>

u∗



KINK IN THE PHILLIPS CURVE



DOWNWARD WAGE RIGIDITY > UPWARD PRICE RIGIDITY
<latexit sha1_base64="NMYq1NvujZX3UkW9cPrUv7SEiWI=">AAABT3icZY27TsNAEEXH4ZWEl4GSBuGGAllrBKSNFArKIHASCUfRehnMKmvvaneMiKJ8Ai18FyVfQocIyBSQUx3dGd2bGiUdMfbu1ZaWV1bX6o3m+sbm1ra/s9tzurQCY6GVtoOUO1SywJgkKRwYizxPFfbTcef73n9E66QubmhicJjzrJD3UnCaR9eJkSM/YCH74WBRokoCqOiO/FZyp0WZY0FCceduI2ZoOOWWpFA4ayalQ8PFmGc4VZzwSdJxzulhNl+K/vcuSu8kjM7Ds6vToH1RbdZhHw7hCCJoQRsuoQsxCMjgGV7gFd7gAz696rX2K3vwB6/xBSu6UlE=</latexit>⇡

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u

Phillips Euler

<latexit sha1_base64="Q5v09Lg7h6PqQFQ07RMGBJbrwuk=">AAABV3icZY3LTsJAFIZPUbHirag7N41sjDFNa6KsTEhk4RITCyQUyXQ84oRpZ9I5NRrCY7iVF9IH4Gm0CBvlW5x8Obc/1lIY8v2ZVVpb3yhv2luV7Z3dvX2netA2Ks84hlxJlXVjZlCKFEMSJLGrM2RJLLETj27m884LZkao9J7eNPYTNkzFk+CMilYv0sK9dov6cDZwar7n/+KuSrCUWuPoc85Xa+DUo0fF8wRT4pIZ0wt8Tf0xy0hwiZNKlBvUjI/YEMeSEb4KOk8YPU+KpOD/31VpX3jBlXd5V0Q2YYENx3ACpxBAHRpwCy0IgYOCd/iAKczg2ypb9mK1ZC1vDuEPVvUHBzVY9Q==</latexit>

⇡ = ⇡∗

<latexit sha1_base64="N30yXtGyc5pxIHOPb/6WycNNclc=">AAABU3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKhZcq2CqUxmnFCygb6BmAgQImwxDKUHYQOQMCZwPiBcxjUvKTS3NT80qScxKLi6MNDQpKYqsTi0oyk3NSa7liSotTCxKTsxPTU6tzEktSKzJLdHITSzJqgTYZopuLyQgz0jM00zMNBFrpwgABHAzSDEoMGgyGDOYMDgweDAEMoQzJDNkMExlmMcxmuMrwm5GJkQWilIkRqkeYAQUw8gIADINXTQ==</latexit>

u = u∗



NEGATIVE DEMAND SHOCK: UNEMPLOYMENT GAP ↑
<latexit sha1_base64="NMYq1NvujZX3UkW9cPrUv7SEiWI=">AAABT3icZY27TsNAEEXH4ZWEl4GSBuGGAllrBKSNFArKIHASCUfRehnMKmvvaneMiKJ8Ai18FyVfQocIyBSQUx3dGd2bGiUdMfbu1ZaWV1bX6o3m+sbm1ra/s9tzurQCY6GVtoOUO1SywJgkKRwYizxPFfbTcef73n9E66QubmhicJjzrJD3UnCaR9eJkSM/YCH74WBRokoCqOiO/FZyp0WZY0FCceduI2ZoOOWWpFA4ayalQ8PFmGc4VZzwSdJxzulhNl+K/vcuSu8kjM7Ds6vToH1RbdZhHw7hCCJoQRsuoQsxCMjgGV7gFd7gAz696rX2K3vwB6/xBSu6UlE=</latexit>⇡

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u

<latexit sha1_base64="NOuXr9X3x48TI0NTtqTqTf2kjvg=">AAABUXicZY1NT8JAEIan9QvBj/px82LsxYNpdkmUaxM08YiJBRIhZLuOuGHbbXanRkL4DV71d3nyp3gTgYvynJ7MOzNvWmjliLEvz19b39jcqmxXazu7e/vBwWHbmdJKTKTRxnZT4VCrHBNSpLFbWBRZqrGTjpq/eecFrVMmv6dxgf1MDHP1pKSg2Si5KTXaQRCyiM05XRW+lDA+hjmtQdDoPRpZZpiT1MK5B84K6k+EJSU1Tqu90mEh5EgMcaIF4auii0zQ83TWxP//XZV2PeJX0eVdPYyvF5VQgRM4g3Pg0IAYbqEFCUhQ8Abv8AGf8O2B5y9WfW95cwR/8Go/SLlSgA==</latexit>

EulerPhillips

<latexit sha1_base64="MSWP6HCep3YyWk7rwV2n5D0+olQ=">AAABUXicZY27TsNAEEXH5hUSHubR0SDSIIQsLxKkjQQFZZBwEgmHaL0MYZW1d7U7RqAo30AL/wQVFZ9Ch0PSQE51NHdmbmqUdBRFX56/sLi0vFJZrdbW1jc2g63tttOFFRgLrbTtptyhkjnGJElh11jkWaqwkw7PJ3nnEa2TOr+mZ4O9jA9yeS8Fp3IUJ0beHvWDehRGv+zPC5tJvbn7PuGj1Q8ayZ0WRYY5CcWdu2GRod6IW5JC4biaFA4NF0M+wJHihE+SjjNOD+Oyif3/Oy/tk5CdhadXZeUFTKnAHhzAITBoQBMuoQUxCJDwAq/wBp/w7YHnT1d9b3azA3/waj+URFcH</latexit>

⇡∗

<latexit sha1_base64="peZF08RpS8LdhQRZhRuEXnGqWCI=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBZfGacULKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnAC9DVcy</latexit>

u∗



NEGATIVE SUPPLY SHOCK: INFLATION ↑
<latexit sha1_base64="NMYq1NvujZX3UkW9cPrUv7SEiWI=">AAABT3icZY27TsNAEEXH4ZWEl4GSBuGGAllrBKSNFArKIHASCUfRehnMKmvvaneMiKJ8Ai18FyVfQocIyBSQUx3dGd2bGiUdMfbu1ZaWV1bX6o3m+sbm1ra/s9tzurQCY6GVtoOUO1SywJgkKRwYizxPFfbTcef73n9E66QubmhicJjzrJD3UnCaR9eJkSM/YCH74WBRokoCqOiO/FZyp0WZY0FCceduI2ZoOOWWpFA4ayalQ8PFmGc4VZzwSdJxzulhNl+K/vcuSu8kjM7Ds6vToH1RbdZhHw7hCCJoQRsuoQsxCMjgGV7gFd7gAz696rX2K3vwB6/xBSu6UlE=</latexit>⇡

<latexit sha1_base64="pj3hAr8AQUBn6diRES6Fih+5vig=">AAABTXicZY09TwJBEIbn8APEr1NLG+M1Fuaya0RaEi0sIfGARAjZW0fcsHe72Z0zGsIvsNXfZe0PsTNG1GuUp3oy78y8qdXKE2NvQWVpeWW1Wlurr29sbm2HO7tdbwonMZFGG9dPhUetckxIkca+dSiyVGMvnZx/5717dF6Z/IoeLQ4zMc7VrZKC5qNOMQojFrMfDhaFlxJBSXsUNgc3RhYZ5iS18P6aM0vDqXCkpMZZfVB4tEJOxBinWhA+KDrOBN3N5k38/99F6Z7E/CxudE6j1kXZWYN9OIQj4NCEFlxCGxKQgPAEz/ACr/AOH/D5u1oJyps9+ENQ/QJUDVJ8</latexit>u

<latexit sha1_base64="NOuXr9X3x48TI0NTtqTqTf2kjvg=">AAABUXicZY1NT8JAEIan9QvBj/px82LsxYNpdkmUaxM08YiJBRIhZLuOuGHbbXanRkL4DV71d3nyp3gTgYvynJ7MOzNvWmjliLEvz19b39jcqmxXazu7e/vBwWHbmdJKTKTRxnZT4VCrHBNSpLFbWBRZqrGTjpq/eecFrVMmv6dxgf1MDHP1pKSg2Si5KTXaQRCyiM05XRW+lDA+hjmtQdDoPRpZZpiT1MK5B84K6k+EJSU1Tqu90mEh5EgMcaIF4auii0zQ83TWxP//XZV2PeJX0eVdPYyvF5VQgRM4g3Pg0IAYbqEFCUhQ8Abv8AGf8O2B5y9WfW95cwR/8Go/SLlSgA==</latexit>

EulerPhillips

<latexit sha1_base64="MSWP6HCep3YyWk7rwV2n5D0+olQ=">AAABUXicZY27TsNAEEXH5hUSHubR0SDSIIQsLxKkjQQFZZBwEgmHaL0MYZW1d7U7RqAo30AL/wQVFZ9Ch0PSQE51NHdmbmqUdBRFX56/sLi0vFJZrdbW1jc2g63tttOFFRgLrbTtptyhkjnGJElh11jkWaqwkw7PJ3nnEa2TOr+mZ4O9jA9yeS8Fp3IUJ0beHvWDehRGv+zPC5tJvbn7PuGj1Q8ayZ0WRYY5CcWdu2GRod6IW5JC4biaFA4NF0M+wJHihE+SjjNOD+Oyif3/Oy/tk5CdhadXZeUFTKnAHhzAITBoQBMuoQUxCJDwAq/wBp/w7YHnT1d9b3azA3/waj+URFcH</latexit>

⇡∗

<latexit sha1_base64="peZF08RpS8LdhQRZhRuEXnGqWCI=">AAABT3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBZfGacULKBvoGYCBAibDEMpQdhA5AwJnA+IFzGNS8pNLc1PzSpJzEouLow0NCkpiqxOLSjKTc1JruWJKi1MLEpOzE9NTq3MSS1IrMkt0chNLMmqBNhmim4vJCDPSMzTTMw0EWunCAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkM6Qy9DNMYpjNcZPjO8I8RqpQJxhBmQAGMnAC9DVcy</latexit>

u∗


