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A Detailed Derivations of Findings From Section 2

A.1 Outcomes Under Single Price Stability Mandate

The output gap, inflation gap and the policy rule following the equations listed below:

Ty = Etl'tJrl — (Zt — Etﬂ't+1 — 7’?) (Al)
Ty = ﬁEtﬂ't+1 + KTy (A2)
1y = <Z57r7Tt (A-S)

Note that r = 0 in periods 1, 3 and 4. However, in period 2 r» = A or —A. We solve
this model backwards starting from period 4. All agents in the economy are fully aware of
the state of the economy and form their expectations on all available knowledge. Agents
know the economy ceases to exist after period 4 and therefore x5 = 75 = 0. Additionally, it
follows that Eyz; = Eym5 = 0. Using this, we can now solve for period 4 outcomes. Solving

for the the inflation gap yields:
Ty = BEyTs + KTy = Ky (A.4)
Substituting Equation A.4 into Equation A.1 yields:

Ty = E4ZL‘5 — <Z4 — E47T5 — TZ)
24 =0— (¢zms — 0 —0) (A.5)

Ty = —QpTy = —QrkTy =0

Taken together, for period 4, we obtain the following outcomes: z, = 74 = 0. Again, we
know that Fsmy = Esxy = 0. We now solve for period 3, in the same manner as we did for

period 4. Solving for the inflation gap in period 3 yields:
T3 = 5E37T4 + KT3 = K3 (AG)

Solving for the output gap yields:

T3 = Esxy — <i3 — Egmy — 7“;})
r3=0— <¢7T7r3 —-0-— 0) (A7)

T3 = —@rT3 = —Qrkx3 =0



Taken together for period 3 we obtain the following outcomes: x3 = m3 = 0 and Fyms =
FEsxs = 0. We now solve for period 2, in the same manner as we did for the previous two
periods. Note that in period 2 r} = A or r} = —A with equal probability. We therefore
solve for period 2 outcomes twice. Once under the assumption that ri = A and the other

when r’ = —A. Solving for outcomes under the +A case yields us the following.

A A

A _ A

(A.8)

The output gap in the + A case is given by:

iITQA = E2x3 — (ZQ —E27Tg—7'721)

w2 =0— (@r@ﬁ—o-A)

5 = —ppms + A

T8 = —¢par x5 + A (A.9)
15+ gk as = A

25 (1 + dar) = A

A
i =
1+ ¢k
Solving for w5 yields:
AV
A
= A.10
T 1+ oor ( )
For the -A case we repeat the same steps as above with one key distinction i.e. r} = -A.

Since the shocks are symmetric, this yields us the following equations for the inflation and

output gap respectively:

= — A1l
2 1+ o,k ( )
—-A
-A
ry " = T oon (A.12)

We use the values obtained for 25, 72, 232, and 7, from above to calculate E;my and

El.TQ.

Eymy = 75 Prob (n5) + 7y 2 Prob (r;®)

Eimy = (% X %) + (% X %) (A.13)

E17T2 =0



We use the same methodology to calculate F;xs.

Eyxq = a5 Prob(z5) 4+ 252 Prob (v3)

b (2 < 4)+ (2

Ell’g =0

— X
14+ ¢,k 2

(A.14)

In period 1, using the same methodology as we did for the previous periods, we observe the

following.

m = BE1m + KTy

T = RT1
Solving for the output gap yields:
I = ElfL'Q — (Zl — E17T2 — T?)

x1:0—<¢,,7r1—0—0)

T = —¢7r7Tl
T1 = —QrRTy
I = 0

This implies that z; = m; = 0.

A.2 Outcomes Under a Dual Mandate

(A.15)

(A.16)

Under the dual mandate the IS Curve and the Phillips Curve remain the same, but we now

assume that the monetary authority follows a dual mandate rule in period 3 only.

U = QrTt + Qpp_q

(A.17)

We now solve our four period model using this new policy rule. In periods 1, 2 ,and 4

we assume the model follows the policy rule as given by Equation A.3. As before, r} = 0 in

periods 1, 3, and 4, while in period 2 r}' = A or r} = —A with equal likelihood.

Since this is a finite period, agents know the economy ceases to exist after period 4.

Therefore, x5 = w5 = 0. Additionally, from our assumption it follows that E,x5 = FEyms = 0.



Using this we can now solve for period 4 outcomes. Solving for the the inflation gap yields:

Ty = BEyTs + KTy

(A.18)
T4 =— RT4
Solving for the output gap yields:
Ty = E4£L‘5 — <Z4 — E47T5 — ’I"Z)
2y=0— <¢W7r4—0—0)
Ty = —rTy (A.19)
Ty = —QrRTy
T4 = 0

Taken together for period 4 we obtain the following outcomes: x4 = 7, = 0. Again, from
our key assumption we can conclude that E3my = Fsxy = 0. We now solve for period 3, in
the same manner as we did for period 4. Note that in period 3, the policy rule follows the

dual mandate as described in Equation 11. Solving for the inflation gap yields:

73 = BE3my + K13

(A.20)
T3 = RT3
Solving for the output gap yields:
T3 = E3(L'4 — (Zg — E37T4 — T;L3>
rs—0— (¢Ww3+¢x:¢2—0—0)
T3 = —¢7|-7T3 - ¢xx2
T3 = —QrKIT3 — QzTo (A.21)
T3+ (@Hﬁl’g = _¢zx2
x?)(l + ¢7TK’) = _¢Ix2
3= =1 f; T
ok

Substituting Equation (A.21) into Equation (A.20) expresses the period 3 inflation gap

as a function of the period 2 output gap:



___0ak
T3y = 11 ¢W,€Q?2 <A22)

Before we solve for 2nd period, we need to reiterate a key point. Since participants have
complete knowledge about the economy, their expectations accurately reflect the state of the

economy currently. Therefore, Fox3 = w3 and Fymg = 73.

In period 2, when the economy experiences positive shock represented by + A the inflation

gap takes the following shape:

18 = BE,ms + Kxd
Pats
= B L) + e
7T2A = /{xZA (1 — 5. > (A-23)
1+ ork
v

18 = WPkl
Solving for the output gap equation yields the following:

LCQA:EQ.%g— <?:2—E27Tg—7“g)

G G2k
xZA = _ x? — (quWQA + 5 gbﬂli%A — A)

Paks
x5 = —msz — ¢ VPRl — i %K}xQA +A

(A.24)

1
A
T = A
2 <1 + ¢V D + ¢, 1_1@:,)

The inflation gap in period 2, therefore takes the following shape:

wh = ( Ok )A (A.25)

I

Since the shocks are symmetric, the output gap and the inflation gap in the - A case are as



follows:

1
—A
T," == A A.26
2 (1 + Gk WP + ¢, (4.26)
D
= ( VTR (A.27)
L+ ¢k P + oy

We use the values obtained for 25, 75, 3%, and 7,2 from above to calculate Ejm, and

E1$2.
Eymy = 75 Prob (n5) + ;2 Prob (m;®)

= () * (6) (g < (5) 4w

1+¢rk 1+¢rk

E17T2 =0

Eyx9 = 5 Prob (z5) 4+ 25° Prob (v5 %)

v, = (1 + gbﬂfi\I/DA-F o 1_1@?“) % (%) * (1 + QSW/{\I/;A_’_ ¢x141r;;) % (%) (A.29)

Ell’g =0

In period 1, using the same methodology as we did for the previous periods, we observe the

following.

m = BE 1Ty + Ky

(A.30)
T — RT1
Solving for the output gap yields:
r1 = Elxg — (Zl — E17T2 — T’?)
21 =0— <¢m—0—0)
T1 = —@rm (A-31)
T = —OrKTy
Tr = 0



This implies that 7 = 21 = 0.

A.3 Connection with Average Inflation Targeting

Using this framework, we can show that the history-dependence introduced by the dual
mandate can be observationally equivalent to average inflation targeting. Instead of a dual
mandate, we now assume that monetary policy aims to stabilize the some weighted average

of inflation in period 3:

it = (@{ﬂ't + Qb?r’ﬂ't_l. <A32)

We solve this model backwards starting from period 4. We hold our key assumption that
all participants in the economy are fully aware of the state of the economy and form their
expectations based on this all available knowledge. Since this is a finite period, participants
know that the economy ceases to exist after period 4. Therefore, we know that x5 = m5 =

0. This implies that Fyxs = Eyms = 0. Using this we now solve for period 4 outcomes.

Ty = BE47T5 + RX4

(A.33)
Ty — RT4
Solving for the output gap yields:
Ty = E4(L’5 — (7,4 — E47T5 — 7”2)
2y =0— <¢ﬂw4—0—0)
T4 = —ua (A.34)
T4 = — QK4
Ty = 0

Taken together for period 4 we obtain the following outcomes: x4 = 7, = 0. Again, from
our key assumption we can conclude that E3my = Ezxy = 0. We now solve for period 3, in
the same manner as we did for period 4. Note that in period 3, the policy rule follows the

dual mandate as described in Equation 16. Solving for the inflation gap yields:

T3 — BE37T4 + KZ3 (A 35>

T3 = RT3



Solving for the output gap yields:

: n
T3 = E3ZE4 — <13 — E3 T4 — 7"23)

x3:O_<¢7T7T3+¢?r7r2_0_0>

T3 = —QrT3 — Q772
T3 = —GrkT3 — LTy (A.36)
T3+ Ork T3 = —P3T2
23(1 4 grk) = —@om
T3 = —iﬁ
14 ¢zk

We substitute this back into the equation for the inflation gap to obtain the values of the

inflation gap in period 3 as a function of the inflation gap in period 2.

Pk

Ty = —mﬂ'g <A37)

Before we solve for 2nd period, we need to reiterate a key point. Since participants have
complete knowledge about the economy, their expectations accurately reflect the state of the

economy currently. Therefore, Foxs = w3 and Fomg = 73.

In period 2, when the economy experiences positive shock represented by + A the inflation

gap takes the following shape.



A A

Tl = 5( One 7r2> + Ky

1+ Ork
por
7T2A + T+ %HWQ = m:QA
Por
B4y gR) =
e (Lot ey _
2 1+¢ﬂ—ff 2

1+ ¢k
A ™ A
T2 = (1+¢m+6¢gm> Rl

\I/AIT

N J/

78 = U T g,

332A :EQ.CCg— <i2—E27T3—T;L>

xQA T —i—gbiwﬁm B (¢W7T2A + 1 fgrg:ﬂ/i%A B A)

T = —%x? — ¢ UM T g2 — %IQA +A
:UQA + %xf + qﬁw\I!AIT/mzA + %x? =A
(o s (L)) =

5 ! A

1+ KPAIT (@r + ¢ (—ﬁ;;))
The inflation gap in period 2, therefore takes the following shape:

\IIAITI{

T (o ron ()

A
T

(A.38)

(A.39)

(A.40)

Since the shocks are symmetric, the output gap and the inflation gap in the - A case are as

follows:

1
N
2 B AIT a 1+k A
1+ kW b+ 03\ Tronn

10

(A.41)



A \I/AITFL

T

A

- _1+/<\I/A1T<¢ﬂ+¢gr<

1x )) A (A.42)

1+¢prk

We use the values obtained for 25, 75, 3%, and 7,2 from above to calculate Ejm, and

E1I2.

Eymy = 15 Prob (n8) 4+ 75 % Prob (r;2)

—\IJAITHA

\I’AITK}A y <1> N
1+ KUAIT (qbﬁ + e (“—“)) 2

1+¢prk

Eymy =

E17T2 =0

Eyxq = a5 Prob (z5) + x5% Prob (v3%)

A 1

“(3)
1+ RUAIT <¢>7r + gbg(l*—“)) 2

1+¢rk

(A.43)

—A

Eyxy =

1+¢prk

Ell’Q =0

1
1+/£\IJAIT<¢W+¢%< 14k )) x (5) + 1+/{\IIAIT<¢ﬂ+¢gr(1+_H>> X (5)

14 éns (A.44)

In period 1, using the same methodology as we did for the previous periods, we observe the

following.

m = BE1my + Ky

T — RT1

Solving for the output gap yields:

(A.45)

. n
r = Elxg — (Zl —E17T2 —T1>

x120—(¢,,7r1—0—0)

X = —<Z§7r771
T = —¢7r/f$1
I = 0

This implies that z; = m = 0.

11

(A.46)



A.4 Stabilizing the Economy at the Zero Lower Bound
A.4.1 Single Mandate at the Zero Lower Bound

To illustrate how the dual mandate helps stabilize inflation at the zero lower bound, we
now alter the shock process in our simple 4-period model. The natural rate still takes a
value of 0 in periods 1, 3 and 4 but the economy now experiences a large negative demand
shock that takes the economy to the zero lower bound with certainty. Specifically we assume
ry = —i—A?LB where A“%B > (). Since the model in Equations (A.1) and (A.2) is linearized
around its non-stochastic steady state, the zero lower bound on the nominal policy rate binds
whenever deviations of the nominal rate i; fall below the negative of its steady-state value
(—1).

Beginning with the outcomes under a single mandate, we incorporate the zero lower

bound constraint as follows:

1; = max <g257T ¢, —z') (A.47)

As before we solve backwards to determine economic outcomes. Since this is a finite
period, agents know the economy ceases to exist after period 4. Therefore, x5 = 75 = 0.
Additionally, from our assumption it follows that F,x5 = Eyms = 0. Using this we can now

solve for period 4 outcomes. Solving for the the inflation gap yields:

Ty = BEyTs + KTy

(A.48)
T4 — RX4
Solving for the output gap yields:
Ty = E4l'5 — <Z4 — E47T5 — ’I“Z)
2y=0— <¢ﬂ7r4—0—0)
Ty = —rTy (A.49)
Ty = —¢WEI4
Ty = 0

Taken together for period 4 we obtain the following outcomes: x4 = 7, = 0. Again, from
our key assumption we can conclude that E3my = Fsxy = 0. We now solve for period 3, in

the same manner as we did for period 4. Solving for the inflation gap in period 3 yields:

12



Ty = 5E37T4 + RT3

(A.50)
T3 — RXI3
Solving for the output gap yields:
I3 = E3$4 — <Z3 — E37T4 — T’g)
2y =0 — (gbﬂwg—o-o)
T3 = —PxT3 (A-51)
T3 = —QnKT3
T3 = 0

Taken together for period 3 we obtain the following outcomes: x3 = m3 = 0. Again, from
our key assumption we can conclude that Fyms = Eyxrs = 0. We now solve for period 2, in the
same manner as we did for the previous two periods. In period 2, note that r? = —i — AZLB
with complete certainty. Therefore, we yield the following outcomes. The output gap is

given by

.TQ_AZLB = Egl’g — (’LQ — E27T3 — T’g)
$5AZLB —0— (—iz _0— (—iz N AZLB)) (A‘52)
xQ—AZLB — _AZLB

The inflation gap in this period is given by:

_AZLB _AZLB
Ty = [E3my + KTy

WZ_AZLB = m:Q_AZLB (A.53)
WQAZLB _ KIAZLB
A.4.2 Dual Mandate Outcomes at the ZLB

Beginning with the outcomes under a dual mandate, we incorporate the zero lower bound

constraint as follows:

th = max ((bw T + ¢$xt,1, —’l) <A54)

To keep the model analytically tractable, we assume that the dual mandate is followed

only in period 3. As before we solve backwards to determine economic outcomes. Since

13



this is a finite period, agents know the economy ceases to exist after period 4. Therefore,
x5 = w5 = 0. Additionally, from our assumption it follows that F x5 = E4ms = 0. Using this

we now solve for period 4 outcomes.

Ty = 5E4’/T5 + R4

(A.55)
T4 =— RX4
Solving for the output gap yields:
Ty = E41’5 — <Z4 — E47T5 — 7’2)
xy=0— <¢7T7r4—0—0)
Ty = —QrTy (A.56)
Ty = —PrkTy
T4 = 0

Taken together for period 4 we obtain the following outcomes: x4 = w4, = 0. Again, from
our key assumption we can conclude that E3my = FEzxy = 0. We now solve for period 3, in
the same manner as we did for period 4. Note that in period 3, the policy rule follows the

dual mandate as described in Equation 11. Therefore, solving for the inflation gap yields:

Ty = 5E37T4 + RT3

(A.57)
T3 = RT3
Solving for the output gap yields:
T3 = E3:1:4 — <Z3 — E37T4 —?"7213>
2y —0— <¢Wﬂ3+¢zx2—0—0)
I3 = _¢7r7T3 - ¢33I2
T3 = —QPrkls — Qpo (A.58)
T3+ Ork T3 = —Qul2
Z’g(l + str'%) = _¢:L‘372
Ty = _&m
14+ ¢k

We substitute this back into the equation for the inflation gap to obtain the values of the

14



inflation gap in period 3 as a function of the output gap in period 2.

Ty = —%xz (A.59)

Before we solve for 2nd period, we need to reiterate a key point. Since participants have
complete knowledge about the economy, their expectations accurately reflect the state of
the economy currently. Therefore, Foxs = x3 and Eoms = m3. We now solve for period 2
outcomes, in the same manner as we did for the previous two periods. In period 2, note that
r? = —i — AZEB with complete certainty. Therefore, we yield the following outcomes. The

output gap is given by:

l’gAZLB = EQ, T3 — (7,2 — EQ, T3 — 7’3)
—AZLB Pa : Pak . ZLB
=P (g — e (—iy— A
x5 1+¢Wﬁx2 (—ig + 1+¢7rl{x2 (—io )
_AZLB o Gk ZLB
=-A
T2 TR
—AZLB Pa Pak ) ZLB
1 =—-A
2 ( +1+¢ﬂ/@+1+¢m
x_AZLB(l‘{'qbﬂ/{‘ngx(l“_fi)) :_AZLB (AGO)
2 1+ ¢k
LoATEE ( 1+ ¢rk ) _ AZLB
2 1+ ¢rri+ du(1+ k)
e
x;AZLB — _PAZLB
The inflation gap in this period is given by:
772_AZLB = BLoms + KXo
—_AZLB _ ﬂgﬁx/i
Ty = 1t onr +¢Mx2 + KXo
7r2_AZLB — ks (1 _ 5¢x > <A61)
L+ ¢k
WQ_AZLB = ko WP
7r2—AZLB — . PPYPAZLB

15



A.4.3 Average Inflation Targeting at the Zero Lower Bound

Instead of a dual mandate, we now assume that monetary policy aims to stabilize the some

weighted average of inflation in period 3:

it = Qsﬂ—'ﬂ't + ngrﬂ—t—l' (A62)

We solve this model backwards starting from period 4. We hold our key assumption that
all participants in the economy are fully aware of the state of the economy and form their
expectations based on this all available knowledge. Since this is a finite period, participants
know that the economy ceases to exist after period 4. Therefore, we know that x5 = m5 = 0.
This implies that Eyzs = Fym5 = 0. From this it follows that: Using this we can now solve

for period 4 outcomes. Solving for the the inflation gap yields:

Ty = ﬁE47T5 + KXy

(A.63)
Ty — RTy4
Solving for the output gap yields:
Ty = E4SC5 — (Z4 — E47T5 — TZL)
2a=0— (gﬁm—()—o)
Ty = —rTy (A.64)
Ty = —Prkly
T4 = 0

Taken together for period 4 we obtain the following outcomes: x4 = 7, = 0. Again, from
our key assumption we can conclude that Esmy = Fsxy = 0. We now solve for period 3, in
the same manner as we did for period 4. Note that in period 3, the policy rule follows the

dual mandate as described in Equation 11. Solving for the inflation gap yields:

T3 = BE37T4 + KIg (A 65)

T3 — RT3

Solving for the output gap yields:

16



. n
T3 = E3234 — <23 —E37T4 —7“23>

xg,:O—((b,ﬂrg—i-(biﬂg—O—O)

T3 = —QrT3 — Ppm2
T3 = —Ppkxs — PLmy (A.66)
T3+ Qrh T3 = —@RTa
23(1 + ¢nk) = —@7mo
T3 = ——d)?r T2
14 ¢rk

We substitute this back into the equation for the inflation gap to obtain the values of the

inflation gap in period 3 as a function of the inflation gap in period 2.

Pk

Ty =

Before we solve for 2nd period, we need to reiterate a key point. Since participants have
complete knowledge about the economy, their expectations accurately reflect the state of
the economy currently. Therefore, Esxs = x3 and Eymg = m3. We now solve for period 2
outcomes, in the same manner as we did for the previous two periods. In period 2, note that
r? = —i — AZEB with complete certainty. Therefore, we yield the following outcomes. The

inflation gap is given by:

ﬂ_Q_AZLB _ ﬁEQ?Tg 4 K:xQ_AZLB
_AZLB ﬁ¢frﬁ _AZLB _AZLB
= - RX
E 1+ qbﬁmﬂz T
ﬂ_Q_AZLB ﬁ(ﬁﬂ.lﬁ ﬂ_z_AZLB _ HxQ_AZLB
14 ¢k (A.68)
_AZLB <1 + ¢ﬂ-/€ + ﬁ@;ﬁ) _AZLB '
14 ¢rk
_AZLB 1+¢7rlf _AZLB
L+ ¢rk + fosK
7.{_2_AZLB _ \I]AIT/{::CQ_AZLB

17



The output gap is given by:

QAZLB = E2$3 — (22 — E2 T3 — 7”2>
_AZLB _ fr azLs [ (ﬁﬁl@' —AZLB AZLB )
2 1+ i 2 < 22+1—1—¢ﬂ/§2 (=i )
_AZLB fr AZLB R _AZLB ZLB
- — A
2 1+ ok 2 1+¢7r/<7r2
_AZLB ?r _AZLB ili _AZLB ZLB
= —A
2 + 1+ épk 2 1+ ¢k 2
foZLB Qb;lr/f\PAITxiAZLB ?FRQ\I}AIT'TfAZLB _ _AZLB
2 1+ épr 2 1+ ¢k 2 (A.69)
ngZLB (1 I PLr e AT ¢fr’f2\1’AIT> — _AZLB
1+ ¢rk 1+ ¢rk
LoATEE (1 + Gk + QLT (1 + 5)) _ _A\ZLB
2 1+ ¢k N
xZ_AZLB _ < 1+ ¢7r’<v )(_AZLB)
1+ ¢pk + perWAIT(1 + K)
(PEFIT
x;AZLB — _pAITA\ZLB

Substituting equation A.69 into equation A.68, we yield the following:

71_2_AZLB _ —\IIAITQ)A]T/{AZLB (A.70)

A.5 Supply Shocks

To highlight the effect of a supply shock, we consider the following four period model.

Ty — Et.fl't_;,_l — (Zt — Eﬂrt+1> (A?l)

Ty = /BEtﬂ-t—i—l + KTt + St (A?Q)

Here s; captures fluctuations in firms’ desired markups or other inefficient changes on
the production side of the economy. We use the same timing setup as before to solve for the
economic outcomes under this supply shock. The shock takes a positive value € or a negative
value —e in which both outcomes occur with equal probability. We solve for outcomes and

assume that the economy remains away from the zero lower bound.

18



A.5.1 Supply Shocks under a Single Mandate

Since this is a finite period, agents know the economy ceases to exist after period 4. Therefore,

x5 = w5 = 0. Additionally, from our assumption it follows that F,x5 = E4ms = 0. Using this

we now solve for period 4 outcomes.

my = BBy + KTy

T4 — RX4
Solving for the output gap yields:

T4 — E4375 — <Z4 — E47T5 — TZ)

x420—<¢ﬂ7r4—0—0)

Ty = —¢7r774
Ty = —¢7r/f$4
Ty = 0

(A.73)

(A.74)

Taken together for period 4 we obtain the following outcomes: x4 = 7, = 0. Again, from

our key assumption we can conclude that E3my = Ezxy = 0. We now solve for period 3, in

the same manner as we did for period 4. Solving for the inflation gap in period 3 yields:

Ty = ﬁE37T4 + KT3

T3 — RT3
Solving for the output gap yields:

T3 — E3$4 — (Zg — E37T4 — Tg)

x3:0—(¢ﬂw3—0—0)

T3 = —¢7r7T3
T3 = —QrKT3

(A.75)

(A.76)

Taken together for period 3 we obtain the following outcomes: x3 = m3 = 0. Again, from

our key assumption we can conclude that Foms = Esx3 = 0. We solve for period 2 outcomes

in the same manner as we did for the previous periods, with one exception: s; = € in period

19



2. This yields us the following outcomes.

Ty = BEaoms + Kx + So
75 =0+ ke + € (A.7T)

Ty = KTg + €

I; = EQIg — (Zl — E27T3)

75 =0— (qsﬂw; —0)

x5 = —OnT
x5 = —on(Kxs + €) (A.78)
Ty = —QrRTS — Pre
x5 + GokTy = —Pme
25 = _—QSWE
1+ ¢k

Solving for the inflation gap in this period yields:

€ __ €
Ty = KTy + €

. — (ke
2= 1+ ¢k
«  —Oxke+ e+ Orre (A.79)
T2 1+ ¢k
. €
T gor
For the -€ case we repeat the same steps as above with one key distinction i.e. sy = —e.

Since the shocks are symmetric, this yields us the following equations for the output and

inflation gap respectively:

Or
I - A.80
2 1—|—¢7T/<L€ ( )
R (A.81)
= prp )
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We use the values obtained for z§, 75, z,, and 7, © from above to calculate Fymy and E)xs.

Eymy = m§ Prob (w5) + my < Prob (5, )

> ( € ><1>+< —€ ><1>
Mo = - -
T 14 o0k T2 1+ ¢pr 2

Elﬂ'g =0

We use the same methodology to calculate Fjxs.

Eyxy = x5 Prob(x5) + x5 € Prob (x5 )
Ore€ 1 —Or€ 1
Bire = ( 2) )
2= \1 s ) T s e N2
Ell'g =0

(A.82)

(A.83)

In period 1, using the same methodology as we did for the previous periods, we observe the

following.

T = /6E17TQ + KT1 + 81

T — RT1
Solving for the output gap yields:

I = Elxg — (Zl — Elﬂ'g)

x1=0—(¢m—0—0>

T1 = —@rTy
1 = —QrkTy
T — 0

This implies that z; = 7 = 0.

A.5.2 Supply shocks under a Dual Mandate

(A.84)

(A.85)

Since this is a finite period, agents know the economy ceases to exist after period 4. Therefore,

x5 = w5 = 0. Additionally, from our assumption it follows that F,x5 = E4ms = 0. Using this
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we can now solve for period 4 outcomes. Solving for the the inflation gap yields:

Ty = BEyTs + KTy

(A.86)
T4 =— RT4
Solving for the output gap yields:
Ty = E4£L‘5 — <Z4 — E47T5 — ’I"Z)
2y=0— <¢W7r4—0—0)
Ty = —PrTy (A-87)
Ty = —QrRTy
T4 = 0

Taken together for period 4 we obtain the following outcomes: x4 = 7, = 0. Again, from
our key assumption we can conclude that E3my = Fsxy = 0. We now solve for period 3, in
the same manner as we did for period 4. Note that in period 3, the policy rule follows the

dual mandate as described in Equation 11. Solving for the inflation gap yields:

73 = BE3my + K13

(A.88)
T3 = RT3
Solving for the output gap yields:
T3 = E3(L'4 — (Zg — E37T4 — T;L3>
rs—0— (¢Ww3+¢x:¢2—0—0)
T3 = —¢7|-7T3 - ¢xx2
T3 = — QK3 — Pp2 (A.89)
T3+ (@Hﬁl’g = _¢zx2
x?)(l + ¢7TK’) = _¢Ix2
3= =1 f; To
oK

We substitute this back into the equation for the inflation gap to obtain the values of the

inflation gap in period 3 as a function of the output gap in period 2.

22



___0ak
T3y = 1+ ¢W,€$2 (AQO)

Before we solve for 2nd period, we need to reiterate a key point. Since participants have
complete knowledge about the economy, their expectations accurately reflect the state of the
economy currently. Therefore, Foxs = w3 and Eomy = m3. We solve for period 2 outcomes
in the same manner as we did for the previous periods, with one exception: s; = € in period

2. This yields us the following outcomes.

75 = BEoms + KT + s9

75 = —09.r TS+ KTy + €
1+ ¢nk
(A.91)
Wgzmxg(l— 5. >—|—e
1+ ok
75 = WP kas + ¢
Solving for the output gap equation yields the following Equation.
Ty = E2 T3 — (ZQ — EQﬂ'g)
€ QSI € < € ¢x"f e)
Ty = — 2T + x
2 1+ o2 Ony 1+ o 2
€ ng; € € gbﬂ?ﬁ €
R I VP Kpriy — dre — T+ pr2
o D Oz
5 + x5+ VYKo x5 + T5 = —¢r€
2 1 + ¢7TH 2 ¢ 2 1 + (bn' 2 ¢
(bm (bxli D
5=11 v ] — —Pr
T2 < +1+<bﬂ/£+1+¢ﬂ/£+ ke One (A.92)

e<1+¢ﬂl{+¢$(1+ﬁ)
2 1+ ¢k

1
#5 (55 + UP6er) = —6re
1+ UPdPg k
€ q)D¢W
x2 —

14+ ®0UDG k"
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Substituting Equation 92 into Equation 91 yields:

75 = UPkal + ¢

. PP U ke
T T eDubg s €
C BPGUPke  BPG U ke € (A.93)
Ty = —
2 1+ ®PUPp 1+ PPUDPH K
¢ €
T T buDg
For the -¢ case we repeat the same steps as above with one key distinction i.e. s, = —e.

Since the shocks are symmetric, this yields us the following equations for the output and

inflation gap respectively:

—€ __ ®D¢ﬂ'
2 T eDUDg k¢

(A.94)

€
e — _ A.95
2 1+ ®0UDg (4.95)

We use the values obtained for x5, 75, z5¢, and 7, € from above to calculate Eme and Ejx,.
Eymy = w5 Prob (w5) + m, < Prob (75 °)

€ 1 —€ 1
B = ( 2+ ( 2) A
T2 =\ T onubg.s *2) T\ T opube.rs 2 (4.96)
E17T2 =0

We use the same methodology to calculate E;xs.

Eyxo = x5 Prob (x5) + x5 € Prob (x5°)

DL e 1 DL e 1
By = ( - i )+ ( u 5) A.97
12 1+ 00006 < 2) T\ 15 abube.r 2 (A.97)

E1x2 =0

In period 1, using the same methodology as we did for the previous periods, we observe the

following.

m = BTy + kX1 + 51 (A.98)

T — RT1
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Solving for the output gap yields:

I = Ell’Q — (Zl — El’ﬂ'g)

r1=0— (gbﬂm —O)

21 = —pmm (A.99)
Tl = —QPrKTy
Ty = 0

This implies that z; = m; = 0.

A.5.3 Supply Shocks under Average Inflation Targeting

Since this is a finite period, participants know that the economy ceases to exist after period
4. Therefore, we know that x5 = m5 = 0. This implies that Eyzs = E,;m5 = 0. From this it

follows that: Using this we can now solve for period 4 outcomes. Solving for the the inflation

gap yields:
Ty = BEyms + kX
4 = BEyms 4 (A.100)
T4 = RX4
Solving for the output gap yields:
Ty = E4ZL‘5 — <Z4 — E47T5 — TZ)
Ti=0— <¢,r7r4—0—0)
T4 = —ny (A.101)
Ty = —QPrRITy
T4 = 0

Taken together for period 4 we obtain the following outcomes: x4 = 7, = 0. Again, from
our key assumption we can conclude that Fsmy = E3xy = 0. We now solve for period 3, in
the same manner as we did for period 4. Note that in period 3, the policy rule follows the

dual mandate as described in Equation 11. Solving for the inflation gap yields:

73 = BE3my + K3 (A.102)

T3 = RT3
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Solving for the output gap yields:

: n
T3 = E3ZE4 — <13 — E3 T4 — 7"23)

:)33:O—<qb7r7rg+¢fr7r2—0—0>

T3 = —QrT3 — Q772
T3 = —Ppkxy — Pimy (A.103)
T3+ Ork T3 = —P3T2
23(1 + ¢rr) = =7
T3 = ——(b?r T2
1+ ¢k

We substitute this back into the equation for the inflation gap to obtain the values of the

inflation gap in period 3 as a function of the inflation gap in period 2.

Pk

T3 =
Before we solve for 2nd period, we need to reiterate a key point. Since participants have
complete knowledge about the economy, their expectations accurately reflect the state of the
economy currently. Therefore, Foxs = w3 and Eomy = m3. We solve for period 2 outcomes
in the same manner as we did for the previous periods, with one exception: s; = € in period

2. This yields us the following outcomes.

CL’S = Egl'g — (ZQ — E27T3>

€ (7lr € € — ?r"i €
S I i Pry — Tt o
«_ Pr(1+K) :

27 (925”* 1+ bor ) T (A.105)

o 1+k ))
€ _ - 1 rm __ €
7= (0. 1+ 2 55.0)) =)
TXT

1’; = _TA[TQSWW;
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Solving for the inflation gap in this period yields:

Ty = BEams + kx5 + So

] Bork
T sk — X g + €
€ BQS?I_/Q € AIT €
Tt T TR M = (A.106)
(1 + 1%;: - nTA’Tqu) TS =€

e €

1+ RTAITG, 1 525

We substitute the inflation gap from this period back into the output gap and obtain the

following:

x; = _TAIT¢WWS

‘T; = _TAIT¢7T< ‘ )
1+ kYA, + BE (A.107)

me _ ¢7‘l’
2 K
TAIT + Qnk + TAIT 1_;:5 P

For the -€ case we repeat the same steps as above with one key distinction i.e. sy = —e.

Since the shocks are symmetric, this yields us the following equations for the output and
inflation gap respectively:

x, ¢ = On € (A.108)

2 Pk
‘rAIT + ¢rk + ’I‘AIT Thdnr

¢ = € (A.109)
1+ gYATG +51+¢ -

We use the values obtained for x5, 75, z5¢, and 7, ¢ from above to calculate Eyme and Ejx,.

Eymy = w5 Prob (w5) + my < Prob (w5, °)

> ( € " 1) N ( —€ " 1>
Ty = - -
172 1+ RYAITG +51+¢ _ "2 1+ KTAIT +51+¢ _ 72 (A.110)

E17T2 =0

We use the same methodology to calculate E;xs.
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Eyxo = x5 Prob (x5) + x5 € Prob (x5°)

gbw6 QZSWG 1

1
Eixy = <_ o < _> + ( NN TN _) A
Tt ekt w2 Nphm ot éeh+ it 2 R

Ell'z =0

In period 1, using the same methodology as we did for the previous periods, we observe the

following.

m = fE 1Ty 4+ KTy + 51

(A.112)
T = RTq1
Solving for the output gap yields:
Ir1 = Ell'g — (Zl — E17T2>
r1 — 0— <¢ﬂ-’ff1 —O>
21 = —pm (A.113)
r1 = —QrRIy
Ty = 0

This implies that z; = m; = 0.
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B Data

The sources for the empirical data used in the main analysis on the unemployment rate, Fed

Funds rate, headline and core inflation, and hours worked are as follows.

Unemployment rate: U.S. Bureau of Labor Statistics, Unemployment Rate [UNRATE],
retrieved from FRED, Federal Reserve Bank of St. Louis; https://fred.stlouisfed.org/series/ UNRATE,
December 17, 2024.

Fed Funds rate: Board of Governors of the Federal Reserve System (US), Federal Funds
Effective Rate [FEDFUNDS], retrieved from FRED, Federal Reserve Bank of St. Louis;
https://fred.stlouisfed.org/series/FEDFUNDS, December 17, 2024.

Inflation:

e U.S. Bureau of Economic Analysis, Personal Consumption Expenditures: Chain-type
Price Index [PCEPI], retrieved from FRED, Federal Reserve Bank of St. Louis;
https://fred.stlouisfed.org/series/PCEPI, December 17, 2024

e U.S. Bureau of Economic Analysis, Personal Consumption Expenditures Excluding
Food and Energy (Chain-Type Price Index) [PCEPILFE], retrieved from FRED, Fed-
eral Reserve Bank of St. Louis; https://fred.stlouisfed.org/series/PCEPILFE, Decem-
ber 17, 2024

Hours: U.S. Bureau of Labor Statistics, Nonfarm Business Sector: Average Weekly Hours

for All Workers [PRS85006023], retrieved from FRED, Federal Reserve Bank of St. Louis;
https://fred.stlouisfed.org/series/PRS85006023, December 17, 2024

29


https://fred.stlouisfed.org/series/UNRATE
https://fred.stlouisfed.org/series/FEDFUNDS
https://fred.stlouisfed.org/series/PCEPI
https://fred.stlouisfed.org/series/PCEPILFE
https://fred.stlouisfed.org/series/PRS85006023

C Additional Results Quantitative Model

This section contains the policy functions of the quantitative model and the simulated dis-

tribution of outcomes under all three policy rules considered in the main text.

C.1 Model Policy Functions

Figure C.1: Model Policy Functions Under A Dual Mandate & Inflation Targeting

(a) Labor market tightness on demand
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C.2 Comparing Distributions of Outcomes
Figure C.2: Model Distributions Under A Dual Mandate & Inflation Targeting

(a) Unemployment
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