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I. A&

O @A 7)) & 3A= FEAHE fFHA 2021 99l &1 Shocks and Scenarios
Analysis Using a Stochastic Neoclassical Growth Model (s} NCGM RilA)<&
HAsto] 2
O NCGM HEiAE= AFR9] 2021 A7) A7 HuADo]| tfgh BF2Q] HIAZA

A9 g Qolof tigt git AU & st S Agstal 7]E AlYyEle
ool A¥E H|wsl= Aol 23] &

O (A% 718) FEAHE fEEE= 19899 T5-53A (the Public Finance Act 1989),°]
o8l A 499 g H 7] A EilA(Long-term fiscal statement)S A&

O 20209 HIA7F 2214199 ofutz A AEQUAL 20210 7] AP Hiixer 7]
OlAtolE E &Y (Long-term Insights Briefing)22 Al Wi
- A7 A BiAs BRY A A € A4S TA 52 Edoto] &% 4049 4
2 QA AHE gEyog Ay
- A7) AAPRIE BE|HEL 20209 TF35AH]A¥(The Public Service Act 2020) ]l
o5l Ao FRY A Al S5t {gt o= A 52 AA

O (NCGM 314 718) NCGM B 7] 43 Hiix 3 37] SAfolE Hejge] o
o 24 2o QO YL
O o BuAL FF AR 4 2 5 2919l A7 1Yk, o2y AF S 1%
WS} U 5 R AEle BAS AA
- AT DY} ozn] S IR nga FTE oIl ) AY RS
o HyEglon, 71FHslE AR
o] Jeoz ¥

1) F2HE AFE, He Tirohanga Mokopuna 2021, 2021
2) 20204 '——T'—T'—/ﬂﬂ 2WH(The Public Service Act 2020),°] w&t AH BA= FHA 34dof g H A7)
OVPO]E B3I (Long-term Insights Briefing)S @3j3lof %]' A7) QIAIE B9 EXS
o JFE vAE 387 5%, AE € 7130 w3 FE AT TFST 24 9 o] ‘:]1%3}7]
-?*]EJ‘ A4 FAZ At A7 %’3"]]/\194 TZAEA0] JFoh] Yot AFES A WA
QIAtolE Bl 202190 A7 AF Biuxet A4 A&d



O AYZLEL AR Mz2e Aluda SEA44HF(Treasury s new Stochastic
Neoclassical Growth Model, NCGM)& ARgslo] A
- ol A7IAEAT 9 AU EA4S S AFETE AZoE vkt 29
A& A
- NCGM2 71&9] A7 2% (the long-term fiscal model, LTFM)ol&= U=
Fe| L m=w wAYZ(behavioural and feedback mechanisms)& 2§
- TFet A% 7HYol| sl HES ARESto] QI Aigst W VRS AlUR| 5

Ao RN A5/ Aust B4 A P 43 BAlrade-off)E U1

2 Z 0

O ‘
ftfo

O (LTFM &%) 71£9] &7 AA HaAE A7 2F(the long-term fiscal model,
o[} LTFM) +4& 7|¥to g 2Hgd3)
O LTFEMZ o]Zhg, 5 AF4Hd, QlEdolAd 9 QIF+4 QRlof| tigh 84 HuZ vig
o7 gt ATHEAE 34 HFP(spreadsheet accounting model)¥
O LTFM2Z A#o] ®¥skx] 94al AA| FACHE, 719 2 JF)=RE ooy 35
Hkgo] Qi 7Hdstol] AR A&, oldAE 9 FAE A4kste o 78
O ot & AYstol|lAl= ety oz LTFME] A A7t IA S7FstaA 9] %
& 7T AA
- Bell and Piscetek(2016)= GDP tH] & F447F 2040 60%Cl14, 20609 200%
2 Z71E 207 AL, Bell(2021) GDP HiH] <= 471 20459 84%°]A
20619 197%° =2 Ao= At
- WA A&7FsRE B FolE HASH| YsiAe Adol M3t dasits 248

= =5

O ZAFA(The Office of the Auditor General, OAG)Z 7|& g & ot H7}
Al D= g3t ESHAAo] tigt B4 9 9T HAEZ B3 HS A H5ioH

Ter-Minsassian(2014) ¥ Buckle(2018)% ©|& AF

O (u)= o)) )= Q3] AAHY(CBO)E AZHEAE 34 HEPS ALEsta] & A @5]o) A

HH =
RN A

3) 29 ARt W-8-2 Piscetek, Melissa and Matthew Bell, Demographic, Economic and Fiscal
Assumptions and Modelling Methods in the 2016 Long-Term Fiscal Model, New Zealand
Treasury, 2016 &1L



O TFF 50%F ARFEA7E 3A S7HE Ao Agsted], ols A 7ol Higt 3
A dgeS T 4 g HE
O Eric Leeper:= Leeper(2010), Leeper(2011) 5 Y&19] B 1 AJoj|A] b= 9]3]afAt
29 A% 7o) EAIE AV
- vl=r 9J3|ojibg 9] EAo] AA| B 7o R oFx] ghoron AHEA] ¢S 7
A A Pt B g ol it HRE AlFoA] P Ao 75
Leepert A7} IEoHA] 2 AL w2 B4 A v]8-& SRtel7] o] 3
E7F &S E01AY AleS Adlof she A AH
- #5 AB(Laffer curve)dt ZAA A= A 7 H Aol Ak F
Aom FAlo| R A& ARBHOR 51 8EE XA £F oJFoRE Fol= A0]
olf&
- wEba] BA7L A& 02 Frboks A2 RO A7 olab Akl e X

ZA(transversality condition)®) ¥ Z|& =L YHol= AY

O (A8 ) AFFe vlwe] tigstast A A 2yo] gud fAYS 232 A
O Creedy and Scobie(2017)= LTFMO| gl= TTW fAYZS] dRE vHdstazt
Z4%(reduced form) AY 2FS 7t
- o] BYgL FREA | ¥rEoh= olfe YA mEul]], oJAkgo] ¥HEShe AE
£, Algol ¥H85te s 83, 98 9 WS A& vhEoke WA AT 2
< 2 7] med wAYESS 29
- B mAYZo] AE5HA] ¥ W= LTEM 4 Ada dAjst=s 4%
2 AgA7E 408 AL71ZE Hofl 51 202 Fokes tieHd B3 AF A
22 3o

~nHa
- o] YL F23 WHol|: st ZAYAst ekt mo] ofy

4) v]= ¥x|Yoltfjsti(the University of Virginia)®] At @< 1+ NBER(National Bureau of
Economic Research)?] dFYolx} MxYolthstw o] AA] A wxyo}l A&

5) ul=r9] AAERR} obAl #jm(Arthur Laffer)7t 88 Al5=et Al& Ato]9] 947 #AE Ustli= &
AL guigh Algo] 4 FEFHFRAE)E oW A7t S0t @il e

6) I ZA(transversality condition)2 AR O F EA7} ol 7]iXH14*Z]—4 glol= SHA|
Zolof gh& © —4“] AUAA F7Fotk= B4 AEstoA= FA7F o 712478542 Eeld A

AL = fle Aol =25t H

b 12
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- 2y f g 2oy A7 ZHintertemporal) AAF AFE 5212 H a7} 7]
gzol Aol #¥2 Uetof jitke 2= gl

- B3 A0) it 71 (expectation)’t REHER] gon FE3 Ho
FHE A %=t ole gutd EPolA FE 2w “1]7%‘4% 3&@5}

SED
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| ok
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O Fookes(2011)+= LTEMQ] A4 29l AA A= 2 FP(the fiscal strategy model)
9] o]d HHE Asto] i 7.89] A X3 A7|7He] A7IAY wEHE A
02 APA FFE Pt
- A Ak BYS olakg BA £ 7o) muls 235 s ANSE

olg] tE HasZ AFFY IA AF HIdd wEHE QARE E“%?(New
Zealand Treasury Model)& ARgsto] AAH AlEdoldS &8
- ofgt o] WFHEL Creedy and Scobie(2017)2} &gt EA-H FHeF

O (&3 7)) NCGM EIA = IRtddEygS Aot on FAZo 2= 4T Alug
L 24e ol dett GEEH A A 2 Y
O Mankiw and Weinzierl(2006), Leeper and Yang(2008), Davig, Leeper, and

Walker(2010), Leeper, Plante, and Traum(2010), Trabandt and Uhlig(2011),
Sims and Wolff(2018)7} NCGM E.114|e} O*}ﬁ} IS ARESHo] o AR 9 )

B 5% AR, 2R AR 22 9 B4 o] 5 mgste] A AA @ AX] AAe)
%4714 BAE 24

O NCGM Zg-2 7140l Leeper and Yang(2008), Leeper, Plante, and Traum(2010),
Trabandt and Uhlig(2011)9|14] AR&H wabA 20l H4] FA|AA 2 1} ofg] Hoj
A FAE

O tt wEHEE &atR /I FAC|EE HA FA| ZFS /i A Pz o
5t7] 93l Chari, Kehoe, and McGrattan(2002), Gali and Monacelli(2005),
Gali and Monacelli(2008), De Paoli(2009)9] HHE w&

O wWapAAQl Alardst} 44 B Qle At 193t I HEgstalat Ql-6A5H]
29l(demographic wedges)& EEol| 7517 Yl Jones(2018), Papetti(2019),
Lis, Nickel, and Papetti(2020)& W=



O (NCGM E4) napafd Aadst SE4FEGoIM A HoluhA] gfoBg wgo] H|W
A Testal BR7] A 23S ofistal st ol 8
O E3} Mo TAMoZ Tt ke
- 55 AR "5 olAE T BA Fol EF AuEeo] d¥E vE & o
Ag71zro] Ax A FE(transition path)o] teh AAA E= FA A A=
(natural or potential output)9] HEd A4 247
O ©?t B3 ANtk A2 A7 Alu|eoe & B2 4= 1ot duba] ARtolA
< 9] 3= 2IE =& Héﬂ o @2 wto] ZaghE 9fn|
O LTFM9] & A& ARt E(detailed breakdown)7} 7Fssh NCGMe] A5
A& T3 (aggregate)
- w2hA] NCGMO AlE#lol4o] LTEM AlEH ol E Tt B3 3K stylised)d
O =4 NCGM= LTFMel= §l= 8 2 = wAYSS dhgshke o 592
X A A gt BAeE BF whgo] wiE 4 Sl = UERd
O NCGMZ 33 #oFg AYstal HAS dAske 718 9 sHAlA AMSH= SHIA
AXZBA EY(dynamic macroeconomic models) F <!
- A= 7180 Al AT HHES E8doEZA e Egolu WHES

Ndske Ho e i B8y fEe A

O &% 3A) EH FAFA L F(representative agent model)> X3} 4o Tt
g @go] &4

¢

=

O U7+ AFL2 FF 4099 FF Aol $83 A4S sh=tl, X3 544 U+
F3ko] A4 WM Aol mA= FF FF TolAT Tt Tk

by ™A ¥ (overlapping generations model)& & H A9 o]HE XAlS}
L f ¢ AT 4 9oy FyHornL AdH A3E vHE ST 9L

- o SHAI RS2 ALt AlEFold B sS40l Eatet

O

7) B3t JAe wdseld QUHOR AF A% 24o] e, WYL A% Az Bl
ol 299 A4l AT AN D RS STl ol Sio) Ad AREL 4ol 2
£ Aelg Whe wug g ;



O QuFFe Agstel A7) AFAY B Aelod Bask R Aol wet o

O Iy v 7= SHANEG S AR8sta] A7) A 9 Ade ddshe JHS
mAsfor 3h, o= wiE A7) A 240 el 2 AY

O (158sh A5k 71gssl] e 449 Jae 7] A4 Rude] Lysishe 3
A
71g9slol] e 9t 0 A8 A Jere FASHE Hlo] WAt LE W, Hob
‘3-4 4 sgo] o] QAL GAW JHe D EF3 2L Y F49 S
NCGMof| =g
- 4097t 715810 o] o F3iehde] wet FRee vEe} v|zto] Fteha, &
%o At AXE Aoz A

O 7IEL 2R ALY Aoz 1

oflt
ol

gt=]%loH, o] Gallic and Vermandel
(2019)°] FAF @A AR HHEEY
- 7He AlvElR9] HAA T2 7]& A+l Kamber, McDonald, and Price
(2013)2} dAJot== 72 EHo]H(calibration)dt
O 39 HAA 9 A 1ty 24 (capital destruction shocks)& AR&sto] &g
gtEglon o= AAANE ZEFdlote o FHA AREEE HHEY
O NCGM HIiAE IH29] 714) dAto] Frold I (Poisson process)do] wh &
A& Ao E HEgEE SEEH AlEdolAS B4
- AR 71} @ et Rkl #sto] tigt A JFE =2l The

ih)

1ot ) A et H 71FHe AU e 2 3 A8 54

O NCGM HIAl= NCGMe] GDP thH| B|AF A& “Z(non-superannuation spending
path)& LTFMS] sid HEet LAAA 7124 A+ 13} AU E B4

8) Fol& I (Poisson process)> Fold Exo| w2 g Y-S ou|oty Fold FHx= WAgst
Eo] F2 A dFHos HES fﬂ1 9] AZE Qo] E W S AQIXE RS o4l FE
FEQ AR A7 Qtoll ojH Aol Yol o] tigh Z|HgS A 2 S o, 1 Abdo] kI

Aee™A
Lol HES f(ki)) = =,
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O AF A% A=t AT AT NCOMe) WY 43 A=g Agstel 74

7] ¢
Zo] g3t Alee FHZoR AR Aow 7W

|M= 40 A7 591 GDP tjH] &EA4u|eL 28 4

A 3 2
F2 340 HOE AAHY} o8 I} Bt TRASASS 6.4%p, BF 4
EASARS 10%p, BF A0 MRS 5%p M BA

- AF W L AR AF F7PE g A9t vimshH GDP A= (path)t 3.7% 2

g Aow WY

(EH?_]__ /\]H'ai Uo]-) EH?_]_' *]L}ﬂﬁ’_oﬂ/ﬂlz 7]%/\ :IU Oﬂj\-] }\-1 7]_;(_% %‘68]—8]‘7414’

= A -EEH F4E Fol 23t oA vHEA 211

O (MUEe 39 54 a3 9 oJzH A2L AWK Aol 247 Aol of| 4L

FL2] 39l

- AlEe] RFARl EGCE QIS ZA| Vo] AE&5E ATt 1133} 7IEA Ay
Q0] H|g GDP #A7t A&

- AF A& Algteld ol 9| A &o] A4 a I the negative wealth
effec)o] WE 535 A fio] FEFo=E AafEo] GDP &40 EolF
(B71-A AU Q) d¥9] F7IAE BA HAT AsH=E 2510 7] A

gl 7+

- GDP tH] & 5A7F 11~13%p 2713 Ao AY
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- Oy A7I-A oldo] & BAE BE 0= £0)7] flsie ATt 344

O (AR AYe|e) FARE L (Wellington)ofl LEL wHet 7129} LRSS
AT gz A A es 4%
- A717A AvEeet gARHA GDP HiH] <= FA7F 12%p AootdA =3k B
Zz0g Zopylad 10d oA} AQF Aoz At

- FH9] o 42 AA(building back better)?o] Wt F2 AKPAIO] WEE S|EA|
e} 17t 9 FF EXL9] U2 2712 GDPY AutAel k=R A7|AA AlvE e
oim] 2%
O (WA AHs AU Q) wFE A 7AASHfast fiscal consolidation)= @720 &
F2 IS E(narrower cohort)d] FAIR Ak E HH Au|A AREAL] FJTFE 7
AE A71A 0 2= BA A vl8S £Yo=H o5
- 9 A A%-SKslow fiscal consolidation)= B # 7|7t AAA v[-&Z A4
AA B @2 I3 E(wider cohort)e] FAIRF Yt} HH AH|A ARERLO] TS
717 AL 717 vlE& XEA T

- Iy FFHoRE (E)EA 7|7to] Zojomn Al 7t A& Ta E B2
2 GDP H-&Z Jv]

O (@S Ad AUeEle) Z7lsh= HiHOﬂ et A Hee A
R A&0] =2 A glo] 385 STHIRIv= AolA A

U JEI7F 22 S0l BAE HSetAY dAsels 49 =2 X A

> e

=

WzozE 27}

[e]
.
3|
f

o= T uvwu
- B BX £Fo8 Bopp] Y8 712 A (primary surplus)S **7}/\]7]34‘?3
AlE2l F43% 4ol B ashy ol=gt %:*9 Aa< A 853 GDPE d4aArA
- ARkRo g tfg Ado] W & °](F+F GDPHLRE AL 55 )%‘

9) ‘Building Back Better(t] U2 A7) E&= BBB'+ T[] A3} FZ0]
3] AFES Y9 Eole AS FRE she A=Y BBB A2 AT 99
A, A AIAE 9 HE O] Belat A, AA 9 249 AgAste] B9t



O 7Fet %2 GDP ¥ FAo] 433t vsde 72t de g2l
O (R AlUER) 72 EA 109 WA 209 g ¥4 o= 7HE9] Wkg 20409
7HA] 281E E¥aL 206097H4] 38 Eolu= AoE 7MY
- AlEdold Aol wad AY7IZA GDP7E A divl Bt 0.5% A4ask
GDP tfH] &= R A ¥ B4 1.2%p S7F 22 A%
O (FF AU Q) AY7IZIWIA Azt ZFo] vf 10dvch WAst £39 =t
AEAEC] 2% 4T WE S/ A0R 71
- AlETold ATt WEH GDP7F AWV AR B 0.7% FAstal
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1. 29

O EA) FEHEE AR 7fH AA°]E&Z Chari, Kehoe and McGrattan(2002), Gali
and Monaceli(2005), Gali and Monacelli(2008), De Paoli(2009)2] n3}AZ Lo
nEt B By Jiur AAR A
O Jones(2018), Papetti(2019) ¥ Lis, Nickel, and Papetti(2020)°] A&d A%

A5 Q9l(demographic wedges)& st B0 1HA1Y] JFS 5T

O () 238 ZFAl= i 7H, S B4, 54 LR A7 g 4 = FA=
T3
O EgolA ZEEALL 717+ 7+ AF dXHintertemporally-balanced government
budget)& I&ot=t], o= A4 AZo] A7142 EHR(ong-run target)s AL

!
2 ¢ 3R PPsvle Ea% 4TS Aot g 9

O () 239 2= F MY =u= 49%
O AT 4% HP(NCGM) W A4k &
- FHolA FA(Y )= T AHRAK,), FREEE(NhL) R 8F A (K, - )=
ARgste] APk
- = S = JSAA,) Bl ARGEAY, FEE 0] 19 HFAHA,Y) A
Aol ARgEH, W S FW STA(Yy ) Y STA(Y )& A8t

i
- Sl AATE AFAE ANEAKC) FATAKL) ROl AHG)T 5
glom, B4 4ES e 7|7 42 A%st g

- AR SR T BAHG, ), daH AE(G,,), DR ARG, )2 oA

AR B2 g 7% R AEo] anst g
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[32 m-1] MAF FX(Production Structure)

(;L t Ch t CT‘q:ﬁ

NP
1

Ct

Domestic Foreign
Final Goods Final Goods
Producer, A Producer, .A;‘

Domestic Foreign
Intermediate Intermediate
Goods Goods
Producer, Y; Producer, Yt*
/I\ NT h + 14[
T Kai—1

]

£%: NZ Government(2021), p. 6.

O AnAFe] 44 RINCGM U FIR 7 58

- x}—ykt) 4G T ST BARNA FEIF (R 1) A A
2 IS, 1 R =5 A5 wh )T RI(RE)S TS

- S B0 AR T A A, B S BB ) B
7 2uISHe B2 ()2 AR, 1 NS ARy, = pi i+ o)) A
e AR we

- HEA AR el A 7 9 shelolA] atE B2 )E B
g1l HF AoHa)E BAHO
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O WIZFEAE A713A 2 olF 39 F dAVdHol ol2717kA] A& GDP2| 2.04%
e F7FeIlon ol% 7zt fAIE 7H
- 2.04%9] $=2= A 2 Zo] gk 9zt st DyE X Xlo] A= XXIE
CF 0.5 7t +Ho] ARojgh= He vgo= ALt

T =
T, =100 (1+ )x L ‘fI
4 gkgoywk
%X?A
=100 X1.5X ————
00 % 1.5 % =
=2.04

1,
V' UYE A 2 wane) B S

-z A A Gt vE v SHE
- Lt t+ k719 B8 wzkER}

- Verrt t+£719) BE GDP

- n: ¥ $(number of years)
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Aoz 7EEle v AR AN E4e0lw 4% u)x7] YEg

2) = W7 AJE)Q: GDP tiH] EX & B4 80%

O & 314 Augle) & HA AU oAEs AEA-AEAC] A&t FH AH|R|E0]
12.5¢ & sk A & GDP HiH] 5E & BA7F 80% =22 A== I
A& F 7 B9E Wro] A%

O H WAL AR & B 571 SE2 ZolY] 919 A A4S 270 AlWsHe
5 =
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O F WA= 24 B7k) oie A% ool A Agsle] BA} o ME SrR 3
7lelwl GDP o] B3 < Al 80%2 PFE] A ozt 2TsHolst A o

S, late Expense Stabilisation)

(O3 1I-24] & #M AlLf2| MY

Real GDP Relative to Trend

Net Debt to GDP
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—— | ate
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2021Q2 2031Q3 2041Q4 2052Q1

40
2021Q2 2031Q3 2041Q4 2052Q1
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X
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30
2021Q2 2031Q3 2041Q4 2052Q1
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Average Labour Tax Rate

Real GDP Relative to Trend
28 100
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96
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94
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18 90
2021Q2 2031Q3 2041Q4 2052Q1 2021Q2 2052Q3 2083Q4 2115Q1

£X: NZ Government(2021), p. 48.
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O 203049} = By =7 &5E UGy

- ‘Z7(early) dls AP ROIA FR= Aﬂ
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H
,753]'1—1:‘

4ol §A5he 12,549 < GDP o]
2] B

21t

Tax Revenue to GDP
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2021Q2 2031Q3 2041Q4 2052Q1

Average Consumption Tax Rate
20

4
2021Q2 2031Q3 2041Q4 2052Q1

Cumulative Output Gap

Percent
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oldE #4414
O F 7K B4 3719 7Kg 18gk 104 3 13] T+ 209 5 18lo|9 HA) 104
= 13] AFA9] AHES AHolx 20d & 13] AHAWE 2 fig 4%
- Kamber, McDonald, and Price(2013)= 204 Thoj] $t ¥ ¥HA33E 20129 7=
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- Buckle et al.(2007)2 1972~20139 7|7t 5 54 (North Island)S JEFSE = ®H
A z|ete] 7HEo|RE 1998¢ 7E o2 QA GDPZF F=Alof vlaf F 1% o=
< A

14) ol AFoAE B4 Aoy 7717t 7Ha= B AR AR 7ot A2 AdAReH, ol
St A0 2 THES AEshE AT AW e 1o wet 2AE & S ERF oA AR A&
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2]QojA GDP | &= FA] B 572 8= Foto] A7IRAl Alug et
GDPY #4 AEE Hlw
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(23 O-25] 7t M2 HY

Net Government Debt to GDP GDP Relative to Trend
50 N 100 1
99.5¢
51t q
= i=
8 g oo
$ sof g
98.5F 100%
80%
49+ I 50%
08 e |\ledian GDP Relative to Trend
Mean GDP Relative to Trend
48 1 1 1 1
2021Q2 2034Q4 2048Q2 2021Q2 2034Q4 2048Q2

£X: NZ Government(2021), p. 51.
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O (KNEdelAd H#i73) &, Aol , EF S 22 SEERA TV @2 AT 7R
o] A5l met Fret *‘7}@} AC= dISH(MIE, 2018)15)

- 7101 RE A A(capital stock)oll E3] WS & & IS
-2 o, Ax AR, AMRA 50l B, AE AT £ ddE g HAY
£ 4 A1, F9= AEY TS 7R
O & HoMe F3Folu &4 5 714dolHo] = 409 =< AAl %
+ FFE ABs] Sl & AEdolds sk, 1 2% 3 FAlol T
GDPSF GDP tiH] <= FA4jo et ® AE= AA|

O (#4) 2F Aueler $82 manso] tet ol4hs 714 oMlEs} Ut 718 Alue]
99k AR 44l ret 74

15) A AAZOR 71 5usish 9 7180l A5Uel et Hol HIt pobd Ao A&y, o]
Ao raREe] ARoks Ay A7I9e) WEsh el el onjshs Hls 27 o BEHA 1
S} AR FyS Jo v 7 Suslel W sk b ZOR AS(MEE, 2018)
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- Fornero and Kirchner(2018)= &g XA 9] J3S 2dFsl] s 5Lt H
+ PAE AR
- Wright and Borda(2016)= 7FE} SFotH2]7tolA9] Az|s|(s]=2]AQd
£33, RS ZdHst] Aol FARE A S AR
O F42 7|/doldo] AAo| F3FE v|X|= Al7]of EA8

O &+ Y Rizto] &t AHEo] dupt B EEAE AT o e Ea(parameters)

O %7°] A et T ARE A4S RSIT BlE ARG A 98] 4]

(—r—fD X}OVHO o] Hl-& A2 s wHH =7t A9 FRE 24T = 2 7HA
O A AiAEle] B U8, B3] T AEe] ke Fob] ofel o] LutHo
& A H-8-2 ¥IzF B R & H[E2 ARESto] A

O AR Aok SN AT 1 S 15 Aok, 29 9 vawon o

SR MH MIg0R SHY FURE] B4 Ve GDPS} AR o] v

Hlog &4 H] 404 650”}”3§ —7—7‘4 glom, % 7| SHIIE QIR HIE2
19} 24vkgeo] B3Rt Aow 4
- o HlEoll= AR A&l ZFFEo] IA] LA, 1502 o] FR A&
(The New Zealand Treasury, 2014)2 %3l 4009E3(Wood, Noy, and
Parker, 2016) o/39] B]-&o] A7t e A[X} H]wshH wjn]et &
- FARE BARE Y AFeE AEF F 14897t =AY A7t
H Aoz Ak QUeH, ol BAl J7F ARE9 oF 2% ST
O Z33} AlZE9 IAHY 8182 WARE £39] ffret vlx9] F7h= s 4
S AT S7ReE 22 oSt 91 AjtE|o] o] £F9 FAA dF= ° o
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O (Z%F 3Y) A FEAA= A4 F 1259D 87 2F L Ao A gloH,
ga=wo] 0.3m A55hd 185LE Z7151a, 0.6m A3l 2629922 Apit
o] {1l AstA F(NIWA, 2019b)

O (5Fd 9 sid #e) a4 4 £F i T M= wEHES] 1,3509<9
ApAto] o] Al QUOH(NIWA, 2019b), o] =7} A& o] oF 16%0f| 35

O (IFE= AH) 5= et A8d 234 "ol RERERY o A5 3 23
of AlgE U
- 20139 AYEE APOIEE Oswald9] H]8-2 2395 39#(AUD)E FA17ME= 8t

d 20174 SAFE Afo]ZE Debbie: 3592FEHE 3719

-3 1EH«1 7IEH oz Aol QI el Wiert Bl A Hof| Bl RO

230| FAREANA AT 202 IR wERE A9 0.5%F T 4

A
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30
o

16) 719l SEA 7130l o @Al 7|9t AlEdS FE55HAY ST9AR1 714 @49 9 2
W= Aoz Qs oAl W % | IJF(NZ Government, 2021, p. 52)

17) QEAS(2017)

18) TAN(2019)
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Percentage of Steady State GDP

O (stress test) BFE4 AlEHo|HolA] 2021d0] 109 F 1¥19] HF3} S57} A9
0.2%% waghchal 7Pgohd A9 Wl TAEAT Fes 409 717 5% 371
Sto] ZFOF Qlsf 206197 AHEF9 2%7F E A
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A e 7o 9
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A

(23 1-26] ZZ(A Single Storm)2| st
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(O3 1-26]2 A%

Real Interest Rate

3.3 k

2020Q2 2033Q4 2047Q2
£X: NZ Government(2021), p. 110.

O CF) 7k Al o4 AREE fARE H A1 A85fo] FFo] Fold TEAA
of wet oS 717F B9 A9 HA0 R TESHANE kA Rk Ve AluE 2ot gE
B 717F 5% 9 fAEH A 7HY
O (A3 Kossin, Camargo, and Sitkowski(2010)= EhA ol g]AQlo] =2}
St H[EZ Fols ZEAAR RYSlS
O EIoA= Fold ZEAAY Y £ s £V 1/40% AA37] wizol 404
(16079 Har 717t &7t B 43]9] HFo]

- Ol Yo AU, o) 71 B Ry 3 0ol 4T 497 9 Y

- oY gtk REE WA G AB0IAS B3] AuE
- Folg mA|2olA 1,00049) £ F, HFo| Wys)

o] =]
Ap2 TJM F4= 7lekal Hpositive)o] HHF 4H] W FAF 42 Tisto] FRO]

o

O (% 23 (29 1-2713 o] 1040] 1819] EFo] 27} A 2061471 7 2
£AMY] 298 THIFIEHA, GDP ool & A B oF 3%p © %oM1 GDPE: *
At 0.7% o wobd A

O 53] QU L F4L GDP ¥l & AL 15%p ol 7HA1711 GDPE 3%
oV RE 5 U

O ZB71-A Ay 9t Hlwd & =S GDP tiH| < FAE GDP 44 fFi= gt
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51 17%p7} &
- ol B713A oA ol HlF 11~13%p S7HE 37184 Ay o] thes
o GDP HjH] & BA7F ozt o 2 =
O AR AUl et Hwslr] s GDP wfH] <= ¥345 GDP #a %EE =7std
6.4%p=, ol= A AUzl 29 A e wE 12%pHh ¥

(A8 1I-27] 530 e Y

Net Government Debt to GDP GDP Relative to Trend
100
60F | 995+
i - 99r
@ a
o ©985
O 55F 9]
o o
981 100%
80%
97.51  pm—50%
Median GDP Relative to Trend
S0r 97t Mean GDP Relative to Trend
2021Q2 2034Q4 2048Q2 2021Q2 2034Q4 2048Q2

£X: NZ Government(2021), p. 53.

6. 48
O (E19 52) 2 AR BuAoA:= AHos Ittt 54 Audse 4 &2
g4s 7dsio] P] A7 HilM(long-term fiscal statement)*2} QUACIE Hz|

(insights briefing)**oll Al&st7] st HA 52 9 AU B4S 43

O BHE olg3to] AT et U oIz A2 F7e] WA HAY YT ] Sl
AU RS YAty Agsigon, ZohQl 714 dAk9] vl 9 AlZFYS AnE
* MFE/F ZEHOZ 4H0| o H Adols REUE Y/ MY EUM0E IR MY o
7t g% 40 SO O{EAH TTEX| 2EEH U
* QIAOIE E=|80= D= ME 2M0| tHSol7| ?lof g8e + U= =240 FH ZH0|
£ U

O (LTFMZ}9] #4) NCGM9] EA4L [TFME Hst= Ao & Holof 3t NCGM9] F
8 Y AR} £ 4¥E= LTEMOA 7142
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O NCGM= 7NEshal AMGSHHA A 7] A HIA 9] 43 AL TAE 34
welo] Ao i AZ1E F Jh4 Al Z [ B BE ulgo] HEsly, 2
ol 323 A 4ol g BAE O

O NCGMZ 7Hg& weobA sto] o277k 490, dutzlog [TEMECH A F&
° E=3 1Yol PSEUL

O (&4 23 7124 298k Aueeod] A5 oo 23< SA5HL 24 BEES 3

ofs7] g W 7k e SARtoRA BE i AE 5718 A9

O ARt BE %S $9T 4 YA o2 AL AP DA AgE 3A 2
Aolok o), ot FE D371 Aol A4E 20218 GDPe] 20,1914 20614

GDP9] 38.9%7M4] &2k 9t
- Eoju= 9= AEo] dFE Al 71 FRA o= AMskARt dA GDP o
H] HlZE H]-go] 1AE o] & Wit GDP= 3.7% R %
O 7184 AF 2ol 1gs}t AU eE 7§t g 55 o7 tioh AUE|E o
3} Z¥o] AmE
- A713A AU 2(Recessions): 37134 GDP tH] & FAE 11~13%p &9,
A= GDP HH] & HAE HESHY Hl8-S Als 228 4 ATHGovernment can
consolidate net debt to GDP), o] 5] T44QI 2A| 4 -2 o= ¢
- AR A L AR F A7 YERZ] s e XX EH 50% T 2
A0l AR FARE AU E A6t 1 2y} 7eA AYEG & BX7t
12%p S7Fskal GDP&= 3% Robd A Z#E5 2/dsk= © 109 ol 249 22
2 A%
- A7 73} AlUE] 2 (Fiscal Consolidation): #HE: 5oL W3 AASIe] &= 7}
A A7 AR} AU s dAsto] AuE
- HRE A%k ©@Y1H 0 R B B2 SEg opy|okal, 11 BAI EAIRRE R A
H|A o] 82} Hetof B & I AR, 471802 B A Hl8o] &
7] gzl o 3840 FF= R
- L9l dAsks B AR £ E|7] i R AR Bl8o] EolA|al GDP
= A oAl =] ol A7t 2A FHEER, A7t X B dFel
Zlol GARLel A AH|A o] gAke] FH Qi et FdE mR
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- o3 A AlUE] 2(A Delayed Response): A& Al F7F6MAWE ARE= & &
g Fget Ee skl s Aladids =5 A9E 44 o3 AlvE e
D7|H 2= JEEA7L F7st] A& T7HES 33 & U= BAF o]o]
U T U
Iy ARV RS gkl AAshd B AR vlEdt AgE Al

H
b e
A TS 9190 ALgstor S AR B0 sk A B4 BV SR

)

O Egh 71383 Rk 9 % 77 A4 9 AA0f nX= JFE Foks ZEA|
2of wet eAYsks i oMlER mdFste] AYgstiS
- 7H& RIx7F S7FoHd GDP ] <= BA7F HH8 o2 1.2%p 37kt GDP&
ZAlof| vlsf HHFoZ 0.5% Wobd Aoz it
- 239 AT} ok H 1Egt 71gstoll 4 GDP HiH] <= FA7F 3%p F7kekL
GDP7} F=Aof HI3 0.7% A4

0 (49 o)) AFE7L 47] A4 Basel] thet 4% Avele 242 98] 7Y
B2 AGIE AL ojslo] Xgolm, 1St A7) AW gt Al I8 =

ol IRt ZHYfIelA ofgA BEPgE & A=A AR

H

O

ol Agor= At T3 ZAUHZE LA LUA, FF AFolld= Al
k=i

A 295 ARt 7] Adde sk e dHRUlE
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1. 29

O o] FollA= NCGM HiAolA AAE &4 Aadso] 4% ZP(NCGM)ol thaiA
AAIoHA Arg19)

O o] AA 2¥L tE 7Ml(representative household), &4 AR FS7HA AR}

(perfectly competitive intermediate goods producer), & 33 ZSA] AR}

(perfectly competitive final goods producer), A% G=(fiscal authority) ¥
9=+ AA|(foreign economy)® T4

7t. tiE 7HA(The Representative Household)

O M &89 dE 7HMe A 7|t — 17)2] & 7-84H](aggregate effective consumptlon)
o} & 29 =5 FHE 7]&(labour-augmenting technology)°ll &3t FaAH|ZHE
H 882 91 L3l 2RY H8EZ I3

O Barro(1980)2 w2t 35 £:H|9} HIZE &n] Afo]e] thiA] 7hsAdolyt Hebd H=s
A 2o RN Ko ¥ g2 fiddS =Y
O 7H9 a8+= 4 (D2 FoiF

—% -0 o— 7
ul(c, l,) =, ,(c) —x(T+y)e/ ) A 1_(1_ )Y e, 1 h ltl+] (1)20)
-0 X It Ry tq
Ct* = Ct + ag”gg,t + ag’gi,,t + ag“g}l,A,t (2)

- o, = 2B g ASo] Fo R Folx]= FH(exogenous consumption
preference shock process), ¢ & 1913 F&4H|(effective consumption per

capita), ¢, 1903 AH|E 9]

19) 12 “I. 29 g o= A4 223 0-1)< 4A A4 4 Agete] A (2" O-2)eol
g 1doz Hdy
20) £219] HSE NCGM HiA 9&9] £24] HTE Ig2 AME
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- g, 1919 YEPYR XZ(per capita general government expenditure), g; =
1903 HH EXH(per capita government investment), g, = 199 SJ&2H] A&
(per capita health expenditure)2 29]u]

- At—‘,f d $£29 =5 F9E 7]&(labour-augmenting technology), v+ =&
71&9 g, v =5 AZE

48] & habit formation)o] 2ABH UL 2]

AlZF 7+ diAEFE A(intertemporal elasticity of substitution)?] ¥<=o]H y

2H] 3ol %t 7A

- n+ Frisch =535+ B4 (Frisch elasticity of labour supply)2D2] &=

- a,, a, % a, = WAL HR 2)59] 49 84 7F tiAlY B B AR 9

- 248} hy= 27t =5l F H|BEA} Q1A Ko thek Q1S AIEH 8 %1(demographic
wedges)22 2. 24 Jones(2018), Papetti(2019), Lis, Nickel, and Papetti(2020)
£ et B3] =Y

- = 59 H|E8-80] tigt ©r| 7P 75X (the short-run time-varying weight)
A A (3)9] H ZEAAE WE

o|X
Hu)
ofl

fr rlr

1
Q

fr

logk, :Pnlogﬁtfl+(1*Pn)108/€+3n.t 3
© peE TZEAIAY XEHAFE BAsks WP

e IBA o7t A3 F4(exogenous leisure preference shock)E WEH

O CH olir 419D tii 7Hl= oAt Ak 2214 A2 A5 §2|(the law of motion
for physical capital)oll ==t B8 G829 A 711 7|HgS S st

(1+7))C, + I, + Biexp (4, ) + Fiexp () = B
--(1+rt,1)Bt,1+(1+rt,1)Ft,1 + (1— Tf)Rtvt(l—goAt)Kf 1

7@,2
- %,1(’01 —1)+ 9

+wrfd(1—pA)K,_ +(1—7)wdN, ,— Z,+ €, + 5,

)

(vt— 1)? (1—¢At)f_(t_1+(1—7i)wt€t+

21) Frisch =523 842 10| slAf80] 94T o] Q)2 vl that L% AJ7to] BHAL =2}
£, Lksag°l g d5 k] oA a8 53
22) M-59A4 ol& =&
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A DY C= F &Y, L= F FA Be $ & A, Fe =4 S8k A"

RRSEVEESEE
shock process)ol| g
- e AoJARE, R = WIZF Ao digh F vidE Ee dUE

AT 543 A7 3 A 54 Z2A|A(autoregressive

- v,= (7FEZAR) M) 7F5-8((variable) capacity utilisation rate), K,= &2 =}
p

EAE(the stock of physical capital)

- 7 AAIE, AE uig E 71E AR o] idt HEAE, 1E I it
A&

- we ARLS g M BlE, d= 4 AR oigt A7V HE

-w, e AR AT £ N 154 ol FRJAT

- Z,= 7HA7L Eioks & AYA(net lump-sum taxes)

- € = AR L2 RE 9 AFH

- 5,5 7H0 ggFEE 2 HE

A (4l 71 dF $FEo] Y= F AL N, =2 N, E =Y

- N, = t7]0] A iRl A 5, jr2 e gEol e AR65A01, J= A

7159541 /)< 9n]

- A wdN, = F AR A7 AFYo=2A 654 o H A7 =5 A4o] Jv)
QI-to]l tigh ko, A Qdgo] AE

A (4)o] d=2H i 7Hl= 54 AR 7FeES AFT 1 221 27 Hl-E{(quadratic

717,2

adjustment cost)Ql (v, (v, — 1)+ —==(v, — 1)*|(1—pA K, o] F&& TS

2
- 4 AR29] 7sE0l gt o]Egt A2 Warne, Coenen, and Christoffel(2008)
oAM= AHEHE
- Vo= Y] 7Fa(capacity utilisation)s £k Hlol E= HlE= 24
- A= A AR HeRA A R0y EF53 22 AAAS 7T FA0l BHAS FH
1, B4ol= 09 g Yehd
- g e AAASR s HE 7H 4R9 AR HlE2 97



=]
[l
oz
H
ogr

- 0] 7}F4< Fornero and Kirchner(2018)04 A#9] A& HEYsH= ¢ A}
=™, Wright and Borda(2016)°4&= 7F2 B3t 59 ope]7te] &
Mot ARAASE AR, &5, AD)E ZEdshs d AME
AR FAA 25 W2(the aggregate law of motion)& ot 37}

Aidd,
1_£ ,tf_M
2\ 7,

_IE ruE oo

L+(1—pA)1-8K,_, (®)

t

- A (5)9] p= FAVSE(steady state)®] F BFEEA p=1+7)(1+n)ol™
FAAE Y =5 Sd(labour-augmenting) &R AMA] Z718, n=
AV QT FES 97

o= FAE 2ok b E= ¥EE 24, A4, = FA -.c-’r;*é ZZ(investment
efficiency shocks)ol dist z}7]3]9
2 Smets and Wouters(2003) and C
SollA AR

rr

o
M o
l-‘ﬂ:.}
=

[>
0,
_:)
)
ﬂi

O

Ex 24 8|8

O O 109 9t Alep) 7 Sl Al 41 (DE 1907 &el= ¥4

(1+7))e, +i, +bexp (A, , )+ frexp (A, ,) =
(At b A +n) Q) ()]

+(1_Tf)Rtvt(l—@At)zt_1(1+nt)7l—... o

Yo, - _
— %’1(1) —1)+ 22( —1)2 (1*@At)kt,1(1+nt) 1+(1*Ti>wthtlt+---

w1 — Ak, (1 4+n,) '+ (1= 7w, dP, + ¢, — 2z, + &,

O HYE 7Hi+= |4 4 vz &8 ol st &2lH 7IHgHthe expected discounted

C
sum of current and future utilities)S Ztiglehy o] IFAoA 10 AH|, ¢, = Wf
t
ot E & otk B H % B ot} & 2 £ olck
199 &2+ ZIZE, 199 FEEA btzﬁ 190% &= o= F4j ft:ﬁv 1913
_ K
B4 AR k=L wE AR, A B8 0,9 79 A
t
- % AF(I5H] ol Q) chedt o] Z7t
N, =(1+mn,)N,_, (6)
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O BH AR A% WH 4 Ok 199 w9z wgse 4 0z 2

0
mlo

1

i

i+ (1= pA)1=0)k,_ (1+n,)" " ©)

O A NoIA w,d¥, = 107 dgdol v,= w=IRgH] ARZA 4 ()= F2

= = 8

v, N, N, ®)
Zi \ otk = A ol L v 1o 9] Lo} S

O zt:Ft’\:‘lLo o 0—1/‘1], et:Ttt]-\_ 11 ‘l':| 9’111 =, & = Etﬂ'

O GIFA =) dE 7MY 234 e 4 103 2=

Lo=
co t/dq*(ct*_X(l_‘_’Yt)(Ct*—l)liaAtg 1 ll+7]
¢ ot
E Z%Ntﬁ _ Y —(1=x)" %Hhtl-i‘n
Y (1+7‘)ct+zt+bexp( 4,,) + fexp () —-

'_(1+Tz—1)bt—1(1+”f,) — (147 ) f 1(l-f—nt)*l—“-
— (1= R, (1= Ak, (1+n,) "+
ot (1 (0= 1)+ 222 (0, = 1) (1= 9 )y (14m) 7 = (10)
= (1= whl, = ws(1— oAk, (14n,) =
—(1=7)w,d¥,+z,—€,— &+

E,llqﬁ(dl”(lent) u) '

et P, 2%

—(1=pA) 1=k, (1+n,)"" }

O M+ At tiH] &59] 183 714 (shadow price)?3)
- @, AH| Ao digt 28R 7HE(ERIY Q29)
- fE 7Y &1 29l

23) Agke] 714l 71g]H] 8-S [t 7H3
24) 7199 A7 71%*«1 }é% A2S] tAE G R U AoRA 7|99 HH] B4 S| 7
A9] 7HAE7e] ol8H= AR

76



=]
[l
oz
H
ogr

O Anlo tigt 71A49] dA ZA(first order condition)

oL _ _ .
?t:*fic,t(ct* —x(Tt7y)e ) 7A7 17}‘t(1+T£):O
t

an

- A (11)o28E AH] st a-8(the marginal utility of consumption)& E&

oyt (Ct* X (1+ Yt )Ctt 1 )" A !

A=
1+7

O k& AR diet 719 24 =4

oL,
af; =—(1—x)755,kh, 00 + X, (1= 70 )w,h, =0

- A (12)25F 3H4 dAE(the marginal rate of substitution & =&

I
Aw, = (1- X)U%t“t(—tl]
1—m
O & AFEEA Higt 7HAY LA =4

0L,
ab,

= Nt)\r,eXp(v?{b,t)‘FEt{NHlﬂ/\Hl(l +rt)(1+nt+1)7l}: 0

- 4] (13)o27E U8 W Al(the Euler equation)s =&

AeXP (dfbyt) = Et{ﬁ)‘t+ (14, )}

O < shAFAel it 72 LA =4

oL,
of

=—N;Aexp (’/db,t)+Et{Nt+1ﬁ)‘t+l(1+Tt)(1 +”t+1)71}: 0

O Ao Hiet 749 4A =4

oL,
—L= N\, +
ok,

o+ By Nt+lﬁ/\t+l<1+nt+1)71(1_@At+1)><”' =0

’Y’UA,Q
s X (1_7-f+1>Rt+lvt+l _%A,l(vwrl —1)— T(’UtJrl - 1>2+"’

w04+ D, (1-0)

(19

(14)

(15)
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- 2] (15)914 EXIS Qof gt #AFAF 714 " Al(asset pricing equation) s &

A
b, = E,| B t)\jl(l_@AtJrl) (1_Tf+1)Rt+1Ut+l Yo,1 (Uf+1 1)— (1)
Yo,
—TQ(UHI—1)2+th+15+@+1(1—5)
EAto]| st 71AQ] dA =3
3£t_ 10) o iy :
5, N, + N\, 1—5(?(1+nt)—u — SREL
._(z)(}zil”(lJrn,) p) l“(lﬁLnf) (16)
-1 by
Q/Q{7 Ldi ) 2
BN 1SN D0 ¢(1+nt+1)_ﬂ)(%m) (1+n,,,) (=0
t t
-4 (162 4 227 A
7 2 7 Ay
1:@[1—% - 1) — u) —qs(l () ) — “)z fzt(1+n,)}+
t—1 t—1 t—1
‘ (22)
A i, e ’
"‘+Et{ﬁ f)\+1 qub( t+1Zt+1 (1+nt+1)—,u)( ,¢z212t+1 (1+nz+1)) }
t t t
O 4| 7Fs(capacity utilisation)°] tigt 71419 4A A
oL, _ )
a,Uf:_At (71/',1+/71/',2(/Ut_1)>(1_50At)]jt*1(1+nt> 1_'“}:0 (17)
! _(1_Tf)Rt(1_@At)kt—l(lJrntYI
- A (17)25E S7Fok= AH] 7Fs(increasing capacity utilisation)2] $H4| ©0]<]
< 3HA B& Y
(1_7_7],‘6)Rt :"}/1;_14”)/1,_’2(1%_ 1) (23)

Lt CHE S MMAKThe Representative Intermediate Goods)

O (G704 A4 tE 324 B4 7199 § H2ek2(Cobb Douglas) 44t 7140 o}
o S0 A

¢

K
Y, =, KN(A0,) (1 - ppA,)—2t (24)
t 8y \A by Palt AN,
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O Ve &L AEE K =0-9A,)vK, = B8 (2o 88 AE(the effective
stock of physical capital)
- Kg v A% AEAE, o= AQASE oy JF AEAE v
- A= % 3919 71&(labour-augmenting technology), -7, = $H2ZQ 7|&
(neutral technology)< 2J]
- Ao AERHE(Capital’s share of income) + 0 < 0 < 1S W=Es13L 4,

55 A Higt AEEe] 284

\%

0

O o33t AJAR = Leeper, Walker, and Yang(2010)¥} Traum and Yang(2015)
AE HFF FAL} 35 AdS BFol| Sk H AR
- & HPoMe 55 Aol kT P 7Ie) 1ot BEiE o] A AgE
- 0|2 QI8 2 42A|S(Increasing returns to scale, IRS) A7 & A%
< uEhd & 91325
- EQFE 7|NEAIof iRt FAPE AT QI 0] SEE X WEE S 7
A FZo] AAI9] dE=0] E & 2= 9]

O k& 33 7|&(labour-augmenting technology) 4,& 4 (258 T&

A= (1+ Yt )At— 1 (25)
L+, =0 +y)exp (i, —d ;1) (26)
?)Z{'}u,t = pszl*/?ﬂ'y,tf 1 + g’)/.t (27)

-, = A FE TR0, & = eE THE 7IE F40l1, P,z o] I
AL A&EE A7

- 71%&°] 3} lacoviello and Neri(2010)oA= o]&gt WrAlo g HA= Qo 4
g (deterministic: 0<Pdy<1)0]aL TL(Pdy=1) A ZEAA(unit root
trend processes)s HF EgH

O %939 7|&(neutral technology) .7, = 4] (28)& &

log.«, = puslog.g, | +eu, (28)

25) Leeper, Walker, and Yang(2010)¥ Traum and Yang(2015)2 280 FAE Egsix] gouz
43 Y FEE A & a7t gl 2 2Fo] FA7E AAE FAo2 AT i Leeper, Walker,
and Yang(2010), Traum and Yang(2015)3 <
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O A Akt 4 Q4€ 199 9= ¥4

- k . B Oq
g =LK (A1) | (1= 9o ) =14 n,) ! (30)
t
Y, K, vt‘[_(tfl - _
Y4 N.hl vy, Vta ky = Wt: <1 _<PAt) N, = (1_4PAt>Utkt71(1+nt> 1’
Ky

O @A i A 9) & 34 S0A iz 4 319 42 4% (real profits)

P, = —"Y,— RK, —w,N,hl, 31)

O pue FHAIM B STA 7H0lAL, p, = A 7H0lH, 2oME ol

71% 7VA(numeraire)2.2 &

O B B A4 5o 4 G 199 B2 W7

P = = Rl =l (32)
- p = 2 GDPE At Fhzoln} M4 tiEdolEld] s

O A A 1999 A4 9] 4] (32)9] it 4 302

ko,
72 = ppd, kf (A h,l,) ) 6( (1— wad, ) C/; - (1 +nt ) — Rk —w,hyl, (33)
t

- Ao gt 94 x4

kg, ba
on: = Oppd k(A d) 9((1@GA )<t 1(1+nt)1) —R, =0 (34)
ok, A,

- A BHERE 4] 36)S EEoon, ol £4 Ao gt Ad/HidE(the
rental/dividend rate on physical capital)o] AH29] A AJARE(the marginal
product of capita)?} LS Q0]

Opy = R (30
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- 5ol HiRt A =4

on, .
or = (1= Opekl (A0

0

k
— A ) (14 n) Y —wh, =0 (35)

At
- A (B5EFE 4 37)2 &F, cle 242 9

= Aol 52 3HA AYAHE(the marginal
product of labour)¥} 548 Ju]

Y
(1 9>ptm— w, (37)

Ct. OHE =SXH MMXKThe Representative Final Goods Producer)

O F5A AR 2$A= CES(constant elasticity of substitution) At 7|<o] o

o S SIS U FRE Astel At

1 1

1_7
At = O‘SYH.,t,S

+(1—a) Yp, © (38)
AtTI_—_‘ % _7;1]%‘—?(]1, YH.tTlf 511141/9_' 7]‘ZH Yth__ ‘}r\‘ ]ﬂ' %\_}'XH
= FUAb} £UAF SR 719 diAlEFE A(elasticity of substitution)
- a= A= HEF WM<(the home bias parameter)
O H3A ik 4 38)2 1%

= A B |

1T Iz WA

e
1 1 1
1—

a; = |ayy, "+ (1_O‘)gyF.t£

(39)
Ay Yy Yp
- G @, =Ty = s e = 0
- HEA AR vES HASoles Al Q=4 S7EA9] BiEE AH
O (@234 39 334 B9 2034 34t 4 G0 28
ST ([ SO s I
Ly =Py Yu,+ 6tptyF¢t —DPei\l@ Y T+ (1- 04) Yrt Oy

O It B5 Fg2A o= 53 199l digt 24| 55} 7H4& v
- pE 9 SR BAE oA HEA dEolEE 9n|
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- = FAlE FotA 2= Al dFE FA For Ul #EEC] =0l HF

A H }\g/{}oﬂ ]040]-t H]'7]' ] ]o]-q» 31 7}-7(‘]

- Anaos A%l F7A% HEA BAIAY A dEdolErt 598 7MY

S Rol8, A, = pp = T SR EAE 924 F49] A4

A Sl g A =4

L

af, l _
=Pyt~ Pe@” Y
OYmy ! et

m\»—-

- A GDEFE Uit S 8 I 4 (@3)S =2

S=At A el Hie @A =4

oL,

=3p —po(1—a) ys
OYrs tPt ot Yr,

-4 4)F B AFA FUAY SR WS TR

%

étpt
p(',‘,t

- &

Yrt — (1-a) ay

S L A S 20T A (BT 4 ()T HFA s
gstel B3AY 74 4 (@5)e 18

1

Pes = lowls + (1= )3 ] 7
1Y ZA(terms of trade)> 4] (46)0.2 A9
r - étp: _ Prt
Pr Pt
oY 27 4] (46)E HFAC 714 4 (45)0] st A Al 714
279 sz AAJsE 2 gle

1
Py = [aJr(l—a)F,}*S} et

O]j]

A1 (39l

(45)

(46)

O
< 19

47)
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O 43§22 4 (@8)% Zo|

O (g7 A2 & A7 AE 6= =¥ AE G, BF 74 G, R EF A& G

qt _ 6tpt (48)
pc,t
- 3= 9gol goloh YASHES 4 $80) st Wk A4S e A4 9
&9 5 B7F slE HEhd
- A7 B89 A 4 (49 B

dopi pur_ dpi
@ = = =—=rIp, 49)
EH,/],( pc,t pc,t

HE(Government)

(8 g,t
2 74
G, =Gy, + Gi,t + Gq,t (50)
O 4 G0E 19 P92 W
9t = 9nt T 9it T 9y (61)
O AR 4H ¥ BX 5o gk A& +2(spending rules)> 7+ - A& GDP W
H| Bl&= 474
9ht — ﬁhA,tptyt(X{ghyt (58)
t = ﬁiptyt«ﬂigi,t (59)
99t — 19g.tptyt’/dggvt (60)
O 19}1,.t7197', I;Ll ﬁg,tJ’E—_ GDP th] XBU'TL ZT% H] Eo = 7“3_16)]6}1 '/dgh.ty t/dg“« El VQZ(] fJIE_ zr

A% FHNA XA HAE F8sk= A3 &2 ZEA|A(autoregressive

shock processes)¥

- 0,2 09, = A7kl mhet §isk= A7 AAKtime subscripts)”t £A6FH ol g
29 9 7|e 3% 459 AP HskE Teste] g 44
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O (M9 oldg3} & Algt Ale(Taxes net of transfers and superannuation payments)
< 4 52)= A9

T, =7C, + 7w, + 7 (R, —wd) (1 — pA) K, _, — (1= )w,dN, , + 7, — & (52)

£ dadel Hiet FaAEe uisia 1 9 ¥Mee 4 (99 8

4 5205 109 &9z ¥7

B

tt :ﬁct'i'ﬁwr,htlr,"'ﬁ:(th_w(s)(l_@At)]z‘tfl(l—i_nt) (1_ )wfdg/ +ZT (53)
~ 0] Az0] e 191 & AlE
vt (74)

-2 450 U2 199 F AR

tzlf = Tffwthtlt (75)
- AR A5 BE 10T T Ae
=2 (R, —wd)(1— A, )k, (1+n,)"? (73)

O A2, &° 9 5o b Ale2 4 (61)~4 (63)2 3ol w2t 2%

log i ]w b*) 61)
™ AXp oy
Ty N
1 = —b 62
o8 7'?*] v 4><pf Wit ) ©2
log jw b*) 63)
o8 * g 4><pf Wee1
- ¢, forj =77, 7% GDP tiH] &= RA9] BHE 570 2HE 9] HA|the deviation
of net debt to GDP from the target)oll tigt Alg 382 ¥kS- Al<x(the response
coefficients)

- b = AAACE GDP WH| 571 #4 Hi#(the medium term debt to GDP
target) 24 4] (66)< wt 2HHE
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*

b
logb =0 (pb.llogbt*l + (1= py1)loghT + py, 210g(b D (1-0 )logb:rog.t (66)

t—2

- 0= GDP HjH] B4 537} AR2 ZEAAE TE o 19 ¢t 2L, ™Y
e 09] ke 7Y

- FAZE 22 aEolA EekEE A AASH AuE| 9 Hlg A AlyE]
97} ZAjkER AlLtEle 4 A] AiZio] et Hake GDP ] 3] 237} B

- 7% forj= ke, FAAHOZ A7t wet Wsk= X AlE(tax rate target)

- B AEE A7 59 F FOE ASsHAU v AL WA 99 9
Aol tigf S o|R s HIHoR F7t

O & AIMC1dT)e A 28] | AR FA2} vlszsHA| 4 (649 2]l w2t GDP

20 =0, Py A (64)
9, = GDP HH] FAF o2 AlZto]| wa} Hoh= ojdg Bl&zA YPFo=m
4%H
- o, = TFRCERE AFR] HAE §18sks A A 4 ZEA N autoregressive
shock process)d
O AXISIH3] Aga-2 ARlo] Tt Ae- At 72 7594 HES ASY S&¢
Aol gl= wf o]Foif
- BN AAAYES] AFF2 W7F AHEAE(the private capital stock)S &
St i ZHA o tigt @& o|HE(cash transfers payments)2.2 F&F
- Baols AXEY] AFF0] O(zero) °|BE 1919 AKX YUY AgaS 022
k= A7) I ZEAAR 2Yslet

ét = peét— 1T Eet (65)

N 1
- &= A, 3807 27 AAE $Z(stochastically detrended level)2]
1913 AXY3] AFFolH Pes A& ZRAAL] A&HE Aol Cete=

AZAGE] AFgol olFold o 7HiAlE 44
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- AU AFFS £ ARAES dAs] s MRS T4 AdE
of ARgEH, wekA] Z]R o]Fof Foldt HIZHEAKprivate investment)2t A R9]

3] Aggo] LA
O 1919 & Al&(per capita total tax revenue)> O|AF U AL I3t AlF
L Pw,d, (68)

1— A k,_,(1+n,)
54

t, =7, +Twl, + 7 (R, —w
H] 2|70 9143] o= 5

B A — 2,7t H] gy

- 2,71 4] (68)°l ZFHEA]

3] 2

O (ol Aleh) o] Solik A2k 4 (542 o] Fold
(54)

=G —-T,+(0+r_,)B_,

O 4 (495 199 292 HH
by=g,—t,+Q+r,_)b_,1+n)"" (55)
FF AHEAE) T35 AEAE(the public capital stock)S &5 $H2Al(the law of

motion)°] &t F7}
Kgi=0—0eA,)0—65)Kg, -1+ Gy, (56)

O 4 56y 1999 &9= A

)( _5G)kG¢t71(1+nt)71+gi,t (57)

ket ( peA
O & A& 9 AF £A) 1907 F A& 4] (09)= 1999 BF A&, 1907 & d= A&
FEe WL 1909 « FANE AT Pt 5

- zE
AX 9143 oldg} US| W

- 5,= 1919 & A& R|=(per capita total superannuation spending)°] {3
s, = w,d¥, (67)
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O 19197 7|2A8+A(per capita primary surplus)
pb, =1t,— g, (70)
O 1919 29 4A|(per capita operating balance)

ob, =t,— g, — Tt—lbt—1(1+”t)7l:Pbt*Tt—1bt—1(1+”t)71
=b—b_,(1+n,)""

- 1919 A A¥3E H]8(per capita debt servicing costs)

rby =1 _b,_(1+n,)" " (72)

O AE A HAHGoods Market Clearing) & 2= E.2(Foreign Block)
O Q= 354 84D Q= JSA BAA= Ak Al U 25 SHAE AR
O SZH(intermediate goods)= =UHollA] AB|EAY 554

Y =Ymu T yj{,t (76)

- ype 199 T $EAY

O 9= A At 71 4 77 wet S o, & YAehe 202 7MY

ul

e
1 e—1

w1 *I—L 1 ¢ y* 2 178
e e *yel| * X H.t
=la “yp, “H+0-a) (yH't[l_T(_* (1+”t)_/ﬁ} D

Ya,t—1

(77)

- e 9T FEA AL AR EE 9= S0 o & o=te] A= HE Mg
(home bias parameter in the foreign economy)¥

- 9= F3A it PUGEAEERE Y] E)of gt 234 24 ¥l8( quadratic
adjustment cost)& &8O ¢, = 22} 24 H|-8o| 3t 7}5:*|(the weight
on the quadratic adjustment cost)& 24

O 9= ZEA A A7 &A FA(perfect competition)S 2= A 7Pys of 2t
IR A 78y AR =N Uil STHAol gt o= HSA Bt 85
T
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Ly =PrYr T Pm Y —

sy

- Q=0 AY] }lof TRt DA =4

3£ * * L * L * ¢X y;] e
7t=pm—ptaf(1—a )S[yH{l—Q — L (1+nt)—u e
Y

—

W yHr 1 (79)
* 2
Ox( Y Y Yy
X 1—7’( (1 4m,) — | —dd = (14 m,) — | (14 m,) [ =0
Yut—1 Yut—1 yHt 1

- 4] (7905 AufEstH 420 tist =2 ZA(the demand function for exports)
4l (80) =&

1
2 Loy M ox( y e
(;_(1—0*)8(:){1—;[_*H¢ (1"'7%)_#} X
t

Yt %H.zﬂ (80)
X 1¢2X{_y’” (1+n,)— MJ @{_y’” (14n,)— MJ Vi (1+n,)
Yui—1 Yui—1 ny 1
- WA S =8 T 4 (43)E 4 (76)°] HiYshE 4 8D =&
Yt — ap,?g(ct +iy +gt>+yj{,t @81

- H3Ae 0 g3t 34 dold BE AvEAG SAHE Ao 714

O (@= A9 = AE2 =3 B3t A5 T7Fo=2N (H)AH olx& Hy =
(the uncovered interest parity condition)2602 I 7H4|9] LA AL "oy

Y,

)

ille

O ot B3| o= ojxkg ¥ 74 #d A 1j(foreign block)}Z& 45| HAISHA,
BH)PE oA B3 21S A AN IS & U

O utA AAEHH)S) oA HE ZA(real (uncovered) interest parity condition)
< 4] (82)2} Zo] B30l &7t

26) ol H5 ZZ(interest parity condition)2 & =7}9] O|A& o7} T =7} 7] B3} $HE-0] 4
&9l ¥gke}l FYs A 9wl ]Eﬂ(uncovered) o|A& e Y A #3E THYsER
=Y A4S Z|df=QlEo] T8 HEOl WE 2 T Q8Rp4ALY] 7]EH—)FQ}‘§-4 2oeE AS 9y
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q *
147, = Et{%u +r )Ytaziq_t}

e 93 AHORE, 4, = A7) S BF ZeAAd
S Y A e o

A& Z2]u|A(debt elastic interest rate premium)(Schmitt-

Grohe and Uribe, 2003& #a)olH 4] (83)0.F WA

ft *
4><ptyt7ft ))

- fF= GDP tiH] A7to] wel Wl

= 7] el A B (a time-varying
medium run net foreign asset to GDP target)2A] 4] (84)5 W&

logf = pplogf 1+ 0 —p,)f7

Y, =Yexp|— ¢p

(83)

(84)
1+r

14+ =

A= @ Q=] AAo|zg Ato]9] g1&Ql QRl(permanent

wedge)ol SN, 7, = 23]

O pwi = Rk twhyly & = |V (Ut —1)+ %2/‘72 (vt -1)°)(1- ‘pAt)Etf 1+ n,) tat
A1 (53)27), 4] (55)28F 4] (7)290] ot &= <= FAfjof tigh 25 ¥ Z|(the law
of motion for net foreign debt) 4] (855 =&

ft:(1+rt71)ft71<1+nt)71+ptyt_cf_it_gt

(85)
O HZA dEglolHo wet & +&2 4] (86)7 Zo] A9
Pui « Dy .
nr, = - Y, fityF,t =P~ GYF (86)
pc,t pc,t

O 92 Aot r*ot 929 1919 43 GDP y' = YHOR Folg

27) oldT e AT AleY 1909 Sz WA 4
28) AFo] Foit Aok 1917 Hel= w4

29) 7HAIS] Foit Aok 190" 9= AR 4

0y
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2. 82X 0oz2 M7} M7{E BY(Stochastically Detrended Model)

O &EH A4 AA) dASE(steady state)2 & 4= J=F Lo FEHOo2 FAE A
A(stochastical detrend)30)
O &, % 39 7|&(labour-augmenting technology) %] we} Z715k= 2E
1999 Mg e A2 9y
- 4TNQ ABOTY iy, ok, oy gy Ay, Ay g Ay, Ay Ay ey,
B4 Z2AL kol B A b= (- 94 ok, (1 +n,) ' 5870 8 of

gt SH# P (dynamic equilibrium)& A9

AL oof =k Cy c k1 1, = Et ~ K,
-587H L‘l_x_:%q] OHo- Ct:A_’ Ly, 7, 70, T4, Zt:A_’ k, = s kt:A_,
t t t t
~ b, ~ S ~ Wy  ~ 2 ~ 9 ~ 9h,t
vy, by A_f fi= _t’ Ty, Ry, owy A_t’ ty A 9y A_f 9h,t A,
~ Git ~ 9g,t < ~ 2t ¢ = L * *
el 90 — - _ t
9it A, 9g.t A, A= MA, 2t A, Ay foo Y
7 = O S S B
Yy — A_v Vs dis Py Ft’ kGA,t - A s s S 1Yty ity gty “Fgh,t> iyt
t t
— nry  ~ Yrt ~ S¢
ququt’ "‘szA,t’ ‘Xix,t’ ﬂ?nA,t’ tXibA,t’ Ry, ét’ Yt’ TLZL’t = At ) yF,t = At ) St = A_ty
~ k l
- & =X = pb, ~ ob, ~ rb, .ty ty
Ct At ) At p t At , O t At , T t Af tt At ) tt At
- e,
e = —
t At
Xtexp (Jib,t) = Et{ﬁj‘t+l(1+7t+1)7l(1+Tt)} (87)

30) A FA AA Jlole 7 A7 AR B & e S o 4% 4% A= AL S
g A4 £74Y 4 4= darelse] el she Rk A7 @A AA. o
2 8 garige] e ZA7H EAY = 3len ols FEHoR AV AAHE K AMES
AR ok

3D 4 (2), 4 (3), A ), 4 (18)~4] (23), 4 (20)~4] (28), 4] (30), 4 (30), 4 (37), 2 (44), 4 (47),
2] (49), 4 D), A (53), 4 (55), 4 (57)~2] (86)
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5, = 4\ Ct X'z 1 (88)
1+
Et ¢t gqt+ag15i,t+ag79ht (89
Iy
Aw, = (1—x) MKy ; (90)
1—m
o, =E, B i\ﬂ(l"'%ﬂ) (1_¢At+1)><
t
Y @
=X (1_7f+1)Rr,+1vt+1_’Ym(”tﬂ_l) 22(”r+1 1)% 4
-t Tf+16+¢t+1(175)
o 2
1=, 1—2( u ’(1+7,)(1+nt)—u] — 4
2 Ty w _
o, i A i
—¢[ - t(1+%)(1+nt)—uJ L (1 4m,) (14 m,)
1 1
_ t—1 ky ‘Zv t—1 (92)
T E| B ;~\+1(1+7t+1) f+1¢[%(1+%+1)(1+nt+1)_NJX"'
t t
~ 2
X(”?%“(1+71+1)(1+nt+1)]
¢
(177-5)Rt = 71).,1 +7v,2(vt - 1) (93)32)
k= (L= pA ok, (1+n,) (1 +7,) ! (94)
oV R, (9
k,
v~
_ It 96
(1 9>pt htlt wt ( )
by=g,—t,+Q+r,_ )b, 1+) "14n)"" 97)
];Gﬁt = (1_90GA15)(1_60)126%71(1+nt)71(1+7t)71 +§m (98)
32) A% AZ(transition paths)s ZFSFE wf, 7hHZQl H¥] /M-S ’\Plﬁ}x] IS A v, =1 %
Aol ). o] FL v, . (AH 7Fe2 2HcH= H&E ZAste Mol & 2 ARgste AT

e=Ne]|
o=
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~ =0 — 7 - -1\%
yt:"k{tkt(htlﬂl 0<(1_50GAt)k"G,t*1(1+nt) 1(1+'Yt) 1)

ol

t

o, i, ’
1—‘5[ Cit® (1+'yt)(1+nt)—uj

i

T (1—eA)1=8)k, ,(14,) '(1+n,) !

Yi :ap;8(2t+%t+§t)+§H,t

1

&:(1&)5_‘(& Til%[dym (1+vt)(1+nt)un X

qt YH, YE,1—1

~% 2
- 1@—"[#(1+m<l+nt>u] -

Y-

~%

QH. Yo,
e ¢X[~*7't(1 +7,)(1+n,)— uj%(l+7t)(1 +n,)
Y11 Yu,t—1

1
e—1

Py = [oHr(l—a)F,}*S

¢ = I'ip,

qt+1

(1+r )YM{M}

ft *
4 X py, —Ji ))

1+rtEt{

4y

Y, = Yexp(— or

ft:(1+rt71)ft71(1+7t)71(1+nt)71+pt?;t_Ct_it_.ét

by =7ic,+mwhyl + 7 (R, — w8) (1= A )k, (L+n,) " H(1+9,) " =

o= (1= 7w, d¥, + 2z, — ¢,

9= Gnt gt 9g.t
Gh,t — ﬁh,tptyt‘kigh,t
9it — 19iptyt‘kig,-,t

Gg.t — 19g.tptyt</‘¢gy,t

(100)
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T by—1 *
lo =i ————=—D
g( o z[17{4><pt—1yt—1 tJ

T; gt71
log( :w [7~b*j
v B AX P Y- t

1 -
Ty bt—l *

log( =1 (7~_b ]
m* ’ AXpy 1Y '

gt = ﬁz,tptgt“iz,t

ez :peét71+€€,t

*
logh* =0 [pbyllogb,,* L+ (1=pyq )logbT + pbﬁglog[—bi ! D+ (1 fQ)logb;;Og’t

t—2
logf! =pfogf+(1—p,logfT
1+v,=1+7)exp (v?iw — oy, 1)
Ay = p.,rhﬂ”/’t_ 1T Eq

log.«, = pog.d, |+ E.4+

loged,, = p.yloged, ;& 4y
log.d;, = p.silogd;, 1 +E,,
08yt = 04108y -1 TE4
logedy, v = p.yy 108ty 1 +E, 4
l0g. 4yt = .y 108ty 11+ Et
108ty .t = 0.4y 108y 11+ & 4

log.., =p,lo8d., 1 +E, .,

(113)

(114)

(115)

(116)

(117)

(118)

(119)

(120)

(121)

(122)

(123)

(124)

(125)

(126)

(127)

(128)

(129)
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log.d, , = py logdd, , 1 +E,, (130)
108y s = Py 108y s 1 TE 4 4 (131)
eyt = Pty -1 Eypt (132)
logk, = p.logk, | +(1—p,)logr + €, , (133)
T = DYy~ WY (134)
yre = (1—alg “(c,+i,+g,) (135)
s, = w,d¥, (136)
Efg o ~ (137
e, + Tiwthtlt + Tf(Rtvt —wd)(1—pA))k,_,(1+n,)" Y1+ v ) 1y 7w, d¥,

pb,=1,— g, (138)
oby=1,—g,—r_1b,_ (1+~,) *(1+n,)"" (139)
b, =1, b, (1+7) (1 +n,)" ! (140)
", = F R, — w0)(1— oAk (L4 n,) L (1+,) ! (141)
t, =1ic, (142)
7 =1we, (143)
e, =g, +s,—z+¢ (144)

*

Ix kx _cx o~ *
- hy, %t’ﬁg,t’Tt » T 5 Ty ’ﬁz,t’nt’g/t?rt?yt7be;vog.t

- gl R WA Aol wge] A4 FASo] of |
©olF WE Jziof] dhald] 7124 Adelestel: s sy



3. &7| #HE] =&(Finding the Initial Steady State)
i A

O O18) & Felde 27 dAGEE 24sks HES 7Iesialed, Al 34

At 43

O o714 o9& s 4271= o3 2
007 Z(J’kovko’ bonfo7 ro» By wm 0 907911 0795 0791 07)‘07z07b073/H0=3/07 4y Do> kG 0 Ko

1O

\:l

~ ~ T ~x 737 ST 5 T 7Tk Jc * X
Doy Ys Ny Yo g5 Sr Cops Ly DDy 0Dy Thys s Lo s € y0,710 TE* T .0

O ‘%‘Zﬂﬁzl\‘(t%, tﬁ{%o, c,05 ¢ QZLO 4,0 tﬁi w0, tki O‘/Qiq ovd .0, t/Q{m .0, dfb 0)1_. TEEE
=3, FAVSEIA 1 52 09 42 YEhd
ol FAIHE j= ¢isq: 94 99y 2m B W =1, Ajp=1°]2L, j=~,bL T
'xij,ozo%‘
07”077'07 0) 9]0“

O Q}‘g%‘/‘l’\‘(voaga f(;: TS: Tl(;: T(l): Lo %o 035 905 19(; 0 Yo bf 20g,0 hy, 2
7] =55F(the initial value of labour, 1) ASIIL, 27] =50 68 7154

(the weight on the disutility of labour, x,)= WISkt

- o] IFZ B3l 1,9 ARl g AHT = Q1A 27| dAVIEoNA 1,9 At
YAoh= Kodt= 2 T Ue

%27] GDP E3A] o] <= FEA(initial values of the net debt to GDP target

)9t B#Ale{the average tax rates, 7., 7, 7,) 12|11 X% H]&(the expenditure

exog

ratios, 9;0;,.0,9, )< 2483t
291 48%% AAstP o

& ¥4 Hx

exoq‘— dﬂz 7]7]‘ EO]— GDP ]_HH]

I1-301 #pA[3] 7]
- 000,909 2718 A8 I EIF -39 7]eH o

- 27| GDP Wj¥] d& o]HdA|&(the initial value of non - superannuation
transfers to GDP, 9, )= AHFY oAt A2FAlof A 29] ZFxHthe residual from

the government’s budget constraint)¥
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(Ha= 71) dAPSEol A4 9] Y] 7Hs(Steady state capacity utilisation, vy)< &
TE M2 19 FE 7HIER o]9t T E 2 A2 A AXHY A LI A]
Eol= H]-8(Earthquake Commission payments, €)= 022 7}

O 7] dAVSENMY F £X(the terms of trade, I')¥ 21484 A4 AH(the
exogenous human capital, hy), 1] GE =5H ZE&(The age-related
disutility of working, ) 2% 19| == 7H

O U+57Fe(population growth, ny)> M-3004 HFAUH B4 QI+ W3Kthe
exogenous population track)®] 271 5L
- 1541 o]A} QI thH] 654 oA} QI+t H]EQl 11 Ql+9] %7|3KThe initial value

of the old-age ratio, %)< 202193 YA|stesE 274

O %7] GDP Hd] &7| <=8 A Kinitial value for the long-run net foreign

asset to GDP ratio, f3)2 T4 Haast A3 IAsleE 2F

k
(B3 A=) 27] GDP Hj8] 2 2H(The initial public capital to GDP ratio, (—=),)

by
< 2] (98)9 t& 008 dAslo] A+
kgo=0—0g)kao(l+ny)  (1+) "+ g:0 (145)
kg S (1 1% - (146)
vy, (14 n)(1+7,)

F9) £9 H(the terms of trade)= A3t 4 Aa}=]o] 10]1, 4] (147)S &9

TAVSECIA Y] 7H +EE 4 5 s

po=la+1—a)l et =1 (147)

O A% 2k&(the real exchange rate)

q = Iopy =1 (148)
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O #7] AAo|AE(The initial value for the real interest rate, 7)< 4] (87)Z%-F
dE = U
- 89l&(the discount factor)2 27| FAJE oA 9] AT Z71e} AZo|z}g 7}
Aol 93 AeE o] gt

g
L+

. (149)

Ty =

O TdAVSHANA A8 Zau|dS 4 (105)9] A4 FH)HE oA HF(Uncovered
interest rate parity, UIP) 2740] Ash= Hiel o] 27| =uje] Adae7t 8
Aok JE asto] AEd

B 1+r,
Yo—[ J (150)
1+7r

O (A1) & 0D A4k 7 E39] QF AM8sle] 7] A AR Bl

(the initial steady state capital output ratio)= ZralA} g+

O A A ODell AR 5 022 AAst] Ag

)\0 k 7112
D, =F—(1+~,)" 1(1—T)R’U— . (vg—1)— ——(v —1)2+
0 )\0 0 0/t Vo — VYu,1 o 9 0 (151)

ot Wb+ By (1—6)

Poyo (1+7)(1+ny) =0(—=),(1+,)
k() by

(1+ne)E A (15D &8 3% 4 (152)F ==

O 4] 929 &= #AVZERIA 10|22 R, =

= \—1
k-

by

(1+74) 1+ 1) +wrd+1—16 (152)

1=ﬁ(1+%)1l(1—fﬁ)9

o

O dAVdHIAE vo=1012= of gk 42 oAl FElshd 4 (153)3 &=

03(1—70)(1+7,)(1+ ny)
- (153)
0 1+70—6(1—5)—ﬂw7'(;5

py
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- oz Aigatd 4 (1592 A
&

—| (147,) " +ny) ' = (154)
Py

0 1+, = B(1=8) = Burys

O (84D 271 dAVSEolAY BAake SHA BARIE ARESto] TIZEAREA 4] E(the
private capital output ratio), FFAHEA ]'H]g(the government capital output
ratio), &AFCE HAHH 27| =553 (the initial value of labour, [,)¥ += L
g 5= Qe

O A BAREE 4] (99)0 AHEE t& 002 HAsto] ARE-

0

Yo —edok)(holy)' ™ (ko (14 mg) " (1 +4)7 1) (155)

O 4 (1559 WAL 4 (153)3 FRARPAIE 4 (146 I
4 (15602 )4

_ . i\ k &
yo:(Poyo)HeGm i~) (hUZo)le(T (1+”O)1(1+’YO)1J (16
PY /o PY i
O °ol& AEigstd 4 (157)= HH
~ \0 ]; 0 1
goz[pif"wo(i) (holo)le[—f (1+n0)1(1+70)1J J1m0 b (157)
PY lo PY o

O (=3 99 HgS Bof dAVGHNA Yehv= A4Hd(stochastically detrended

output)?] 27| =55 (the initial value of labour, )% GAoteE 24

O ot yod 2713 4 (146)° HYstd 7] AE AE(an initial value for

the government capital stock) &< 9= & U=

k -
-< DPoYo (158)
Yo

kao=

O pot 4,9 27172 Al (153)0] "iYgshd 27] 917k AH(an initial value for the

private capital stock) #& ¥ 5+ U
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Tll?

— | PoYo (159)
PY o

O po v 2713 7] GDP tiH] & 24 H|&, GDP ] 7] tfej=isiatat

Hl&, GDP tjH] AF A& HEo] Hided = U=

by =4 ¥ by PoYo (160)
}0:4><fgpoéo (161)

0 =0,P0Y0%y.0 (162)
Ino =y Po¥o 2,0 (163)
9.0 =Dy 0PoYorLy, 0 (164)

ofdl by, £5,9,,0,,.0: 9, o DYHOR AFE T, 4] (162)~4] (1645 B3| =&

o

9009000 9905 A (109)°] HP3HE A (16575 ¥ = A

90 :gi.0+§g,0+§h,0 (165)

O (RIZFAD) A 27] W ALgS =308z 4] (100) AR252419] AZFAE ¢

£ 0278 AAsto] z7| WZHEAKthe initial value of private investment) = E&
Ko = 1o+ (1= )k (1+70) (1 +np) ! (166)
o= —(1=0)1+7)" (1 +ny) Tk (167)

P

O (&) 2252 4 (107)9 AI7HEEA 5 002 AASHH 27] AH]ZHThe initial value

of consumption)& 7 & US>
J;() = (1+T0)J?0(1+’Yo)71(1+”0)71 +p03;0* Co— Tg— 50 (168)

- 1+r,

Co="Yo—to— Yot m—l fo (169)
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- URRZRR| 2 27] 84U (the initial values for effective consumption)?} %

7] 4819 A a8 FHthe marginal utility of consumption)2 Z}2}F 4] (89)2}
4] (88)0llA +& & U

.~ ~ ~ ~
Co=¢CoT ®g,99.0 Ty gio0t oy gn0

(170)
) . L R
5, = Lealer Zxeo) a71)
1+
- nzgS A (172)9 poyo — ¢ — 19— go= WAL nax S Aot thEat 2ol
B & e

fo:(1+TU)J~00(1+%)_1(1+”0)_1+7jbv$0

(172)
7’1}0:(17(1+7‘0)(1+'Yo)71(1+n0)71),}~00 (173)
O (&%) +U(The initial value for imports)<= 4] (13525 AS $ o AZHER;
tE 002 A3
Z;Fﬁoz(lfa)qag(go_kgo_kéo) (174)

O (B4 div] RREAAG) Akt 4] (155)8 ¢, 2 Ud AFEAJA]E3H(the
capital output ratio)E =5 A $F(the level of labour productivity) 22 UE}l
W 4 (1758 =T 4 oH, ol APt 4 (176)3% 2=

~\0/ —\0—1
i (L - -1\%
S (Ty) By (ko (14ng) " (1)) (175)
PY o 0
” i b
(%) =po.%1“’(—~) holFe.o(14+ng) (14,7110 (176)
0 PY o

O (e5uag 7FA) 41 (90), 4] (88) 18| 4] (96) 225 H 27] kG-gF(the initial
value of labour, 1)< 17| I3t 27| L5H 58 75X(the weight on the disutility
of labour, k()& E&otA}

ok
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17)0(1—7'6): (1+Tg’)%0m05;’l3 (177)
@0(1—9)%%(1—9)(&) hy! (179)
holy L]y
iy 1+ ~
(1—0)(792’/) :( T?J%O/iocjlg (179)
Ly -7,
ol
o~ 1+ 7'0 , (180)
1— %y colg
O AR 43 A8 AHwy)2 4] (178)°l oJall 24=H, o= AF AFH(superannuation

payments)= “Jolok= d AR

So = wyd¥,

(181)

0O (&9 GDP) th322 4] (101)= 4] (102)9] AlZHA t& 002 HAoto] A AFE] oA

9] =9] GDP(steady state foreign GDP)E oA} &+

~ o~ ~ ~ %
Yo — Py g(co+ Z0"’90)“‘?/1{.0

1
I

b =Y
—0(1—a*)‘5[~*0]

o Yu,o

mlm

O 4 (18301 4] (182% Hshel 4 (184 £2% 4 91 |
o o] uehdl 4 9&

~ ~ ~ ~ pO 78,.*
yo=alcy+io+g,)+(1—a*) q) Yo
i)
Yo — ol *
(1—a*) =
qo

(182)

(183)

A9 elotd 4] (185)

(184)

(185)

O (&%) dAAEAS 27] $Z(the initial steady state value for exports)} 4]

(183)22RE d& & 3o AZEEA}L +& 022 43

101



o =(1—a*)(22) e (186)

O (Ydi/eids) FAEIONA 27 Adl/vidE(the initial value for the rental/dividend
rate)= 4 (95)%} 4] (153)02HE 4d& = S

Ry =0(E ) (14 ng) (1 44) (187)
Py
O (& olAAE) 4] (97)9 AR 5 022 A% & AAFEstd & o]dx|Zof tigt =

7] ZZA(the initial condition for taxes, net of transfers)& =& 4 U

- 1+7, ~

—O T ) ) e

O (A= ol dAS) 4] (108)9 ARt A4 15 022 A4 § AA=shd 27| A oA

AF o]HAEY ZZ(the initial condition for non-superannuation transfers

_I

olof W=} 27| GDP thH| g oA X|&(the initial value for non - superannuation
transfers to GDP)2 4] (190)%} #o] H¥

2y
0, 0= —=—— (190)
PoYo ..o

[l (.;}_7] -E_FZﬂ*J’EH 574) ]Q lﬂzl\"(toypboa Oboﬂ"boa toy toatoaeo)oﬂ qh:)‘_ 3—7] iﬁ%
Al (137)5€ 4] (1449)7149] AI7EAL 5 002 Aot 4 4 U

o = 15¢0 + Thwoholy + 75 (Ry — wd) ky + 7w, d¥, (191)
pby = 10— 90 (192)
5?)0:{0_50_T050(1+70)—1(1+n0)—1 (193)
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by = roby (1+75)" 11 +ny) ! (194)
th =75 (R, — wd)k, (195)
to="hco (196)
to = 7w, €, (197)
€0 =go+sy— 29 +% (198)

& FHME] ==(Finding the Terminal Steady State)

h8) HE FAHE 27 FAES 5611 IS

O s 3 ARE 7] BN HF FAYEE SEste
2ebd & gdon], AVt F9L 0|21 & B BEES 35T 4 YES <
o wisb} wagt

olo] uel & ol HE FANHES Aok T ofhe] 41719] WOl
et ke TR HAS A

*

~ o= o~ - ~ . -~ - ~ ~ ~ ~ * ~
cpslpsip kg kp,bps frsr, Rpywys tpy g, 9n, 17 9i, 7> gg.T’AT7 27> bTvyHﬁT’yTv

7. — o~ = =k 7 5 = = =k o~ 7] =
arsprs Ly ke @y Yoy T Yp 15 S 3 €y tps PO s 0b s oy topy s Ty e s Tt )

kg Cy
Ty Ty

_wisse] sk 4% a0 Hske NdE 402 H3 BAEI L5 e
(the value for labour, I/)%E WAYSH

AR (A g, Ay g, Ay, A, Ayr, Ay, o Ao, Ay,
iy g, oy, p)e WESEC] QN 27] dAVSE AL PRIAR 152 09 3
LrERd]

0]9] AH] &-&(Capacity utilisation, vy = v, = 1), AXHAYHLS] & H|-EQC

payment, €7 = €, =0), GDP th®] 7| Hel=L|efx}4k Bl&(the initial value for

LT s cx?{

9ir

7, A

9y

the long-run net foreign asset to GDP ratio, f3=/f}), 2QAA 2718
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(the total factor productivity growth rate, v =7, =), 1% A JAIH(the

exogenous age-related human capital term, hp = hy = 1), =] 2&Z=(the foreign
real interest rate, r,=r,), =9 A& GDP(foreign real GDP, y,=y,) E3+ %

7] dAVSH A8 5L

O (Ado|xg gla3 meju|d) 4] (149)2F 4] (150)2 B3 & dA/SE] AdolA&
(the real interest rate)@} 2|A3 Za|u|Y(the risk premium) 24 7+ 4 IS
1+
rp= ﬂ%_ 1 (199)
1+ry
Tr= : (200)
147,

o rp =703 Y, =Y,0lH, A (92)9] 27 FAXEN(@, = 1)} FE AN
(@,=1)9) o] 12 BUFUR &, =@, =1

O (B 7HY) 2E dAVGHNA 15 WS B k= AHS0IBE k) =k, 2
7Hgste] 7] FAVIEel #a sdskA 4%

O 914%7F(The population growth rate, ny)< %z 19 5Usta, 7]& 9l

T 13}t AU oA FE= A7) 24 GDP tiH| &= R 5xE sttt

T 7PgeltER pi=b*  =p* o=z Ueht

exog, T exog, 0

O 9& 2 A& Yel(spending pressures)?] 271} 1 #HNTE Z7H= 22 9, > 9.,
1> Vg o0 O p 70,0, Yp > V= Uepd o= 9lom FH= 777 52t 654] o]

A 3ol o Ao AU TR

Co

- Z7kete A& Hgste] AR JE gAY A.(ry, . 7y ) 2ES 59
& BA E3et ARY AAHA|FAE FASHES ¢
- HR9] oatA|eFlo] (A= HHAES Matlab®] & o] fzero(a root finding

algorithm)& AR&&
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O #Hz FANENA 1,9 I, Ak 0 270 TR PPN BE5] SAE

& yr9 24 = Zlo] A= ofof g

=

- o] Yol v|AE AAAFLE(a non-linear system of simultaneous equations)

= &8sto] offiot ol A5k, Matlab®] Newton HH= AN

(ZIE FMEEE Fo17| {18 +X[sHeH L)

— |

O g9 19 FAREES 2o 4] (201) € 4 (2029 e

=1

i

XT{[]Tf%THT(l*X)i{I =0 (201)
1—7'ZT

yr—pr |aler+iptgr)+0—a)gyy|=0 (202)

O T HASE Zdet F 0] WAk 4] (103), 4] (104), 4] (162)~4] (165), 4 (145),
A1 (153), 4] (176), 4 (167), 4] (178), 2} (161), 4 (169), 4] (170), 4} (171)=+H
B =&

0 é} (201)37*]' /51 (202)’% %6]] Pr qT.éT.valTvlzT?ETa/\TQ’] %_}r_g_ é@

ELD E 1) A (Q201), 4 202)2FH ZHE= Hy

Bl A
ZE S 714 1
(The terminal relative price level) | pr = la+ (1 —a)l7]°" ! (203)
S HEEE
= F .
(The terminal real exchange rate) ar pT (204)

5 YR K=

(The terminal level of government §T = (ﬁflw 4Gy, 7+ Oy g, p+ 0y pigy, Ppryr  (205)
expenditure) '

25 Y2 =Xt

(The terminal level of government | g; p =3, ppy T'4, r (206)
investment)

35 BB XEAS
(The terminal level of the public
capital stock)

1_5G -1

];G.Tzéi,Tl_ ( (207)
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Eo B 1) A%

A
tlﬂ_l_

Z3A

S A2 HIZ

(The terminal capital output ratio)

B(1=78,7(1+~)(1+ng)

SEIESTT

T @T(l—l-yT)—ﬁwTsé—ﬁ@T(l—é)

(208)

35 LS4ty

(Terminal labour productivity)

~ 1
y (=5

1—
T

Ur
1-6
(1 + 7T)7 ! (1 + nT)7 lj

( 2

(ke r(1+7p) A 4ng) H)?

k
Yir

(209)

Z|Z GDP Chd| EXt
(The terminal investment to GDP
ratio)

1—9

=\ (1+7T)(1+nr)

i

T

(210)

25 EA

(The terminal level of investment)

(211)

Z|E 2=
(The terminal level of hours
worked)

(212)

Z|E 4% AZ(The terminal real
wage level)

(213)

2|Z ez SFArL
(The terminal level of net foreign
asset)

- * ~
fT:4><prTyT

(214)

ZE 2]

(The terminal consumption level)

ET: PTZ]T_gT - gT
~ ) 1+7rp
S\ T 0 ey

(215)

Z|E REAH|
(The terminal level of effective
consumption)

x_ ~ - ~ -
cp=crt Qg 9y, rto, gy rto g

(216)

Z|E AH| SHAEE
(The terminal level of effective
consumption)

(cFa—x)"°
AT: -
1+T;«

(217)

ZX: NZ Government(2021), p. 85~862 LIRS &z
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O (B 718 =3 A4 38) A 714 $2=(the relative price level)Zt A2 h&(the
real exchange rate)& 4] (103)~2] (104)°] '3} y,= tigsto] 4 (218), 4 2192 ==

pr=la+1—a)rl ]! (219)
qr = LI'pyr (219)
O (&2 FF 4% ZH(the terminal condition for exports)< 2] (183)= 53l 4] (220)
o=z &
Yir = (1_0;)(&) Ur (220)
' dr

O GRUBAT ¥I9) 35 FAgeelae) AR 11ee 4 (1592 B3} 4] (2D =2

_ 221)
B (14 ;) — Bwrsd — BD(1—6)

(/;) BL—708, 71 +7)1+ny)

ol y, T FolH FF FAE A W AEAE ZA(the terminal
condition for the private capital stock)& 4] (222)% T&

;T: (@
Y

Yr (222)
T

O &) FAHinvestment)= 4 (167)& o]&sto] 4] (223)0% =&

ko (223)

i :(1—1_5
T (1+7)(1+nT)

O (87 A8 35 A& ¥4 2452 4 (162)~4] (160)= F3l0] 4] 224)~4] 229)% =&
§y,T 79‘ 7TpTyT’)Z{ (224)

gz =79, PTIUP” (225)
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I 0y DY iy, 1 (226)
.§T:§i¢T+§h,T+§g¢T (227)
;T =4, TPT& sz, T (228)

O (3% AHAE) Z3AEAE(The public capital stock)S 4] (146)2 53f 4] (229)2

==

Far= 1—0g (229)

O (4di/eigE) Aohl/eidE(the rental/dividend rate) 4} (187)& &3l 4 (23022 =&

%) (1+77)(1+ng) (230)

Yilr

RT = QPT

O (f8 AEAE) 2E5 dAEHY FaXE2AE(The effective capital stock in the

terminal steady state}> 4] (94)E &9l 4 Q3DE =&

= vk

S (s @)

O (=3AAH) =5A4Hd(Labour productivity)2 4 (176)2 53l 4] 232)2 &

[+

O o ;% w4 (233), A 2349)ZE =&

-0, s
(1+7T)1(1+nT)lj e(kGT(lﬂT)fl(HnT)ﬂ)H (232)

_hﬁuiw((z
T T ylr

~\—1
%) Jr (233)

R N 30
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O (fe&sAih tie&]siArite] 2% ZA(The terminal condition of net foreign
assets)< 4 (161)2 &3l 4 2352 ==

}T:4><f*TpT3;T (235)

O (&H) 25 #AVdEY a8le A (169)~4] (171 &8 A 230)2= =&

~ ~ ~ ~ ~ 1+rp
cr=pyr—9gr —ir—fr|l— (1+’YT)(1+”T)

(236)

O 4 237)& #% Fa4¥|(terminal effective consumption)= 4] (237)°]aL AH]

9] stA§-8(the marginal utility of consumption}+= 4] 238)2 =&

E?: ET+agg§g,T+ ag,,’é}L,T+ agiéi,T (237)

_ (ET(le))ia

Ap=—"—"—"— (239)
1 +7'CT

(*?J) 2T w9 222 4 (1359 &30 A 2392 =EHIL 3F & 242 4 (173)
B3 4 (24008 =&

ypr= 1—a), “(cotip+gr) (239)

nep=0—0+ry)A+~y:)" A +ny) ) fp (240)

O (& o]AR|E) & o|AA|&0] tist 2% ZA(The terminal condition for taxes, net

of transfers)2 4] (108)& &3f 4 241)& ==&

ZT = TCTET-F TllZTthT+ TIT((RT_ a)é)%t(l +'7>_ ' (1 +nT)_ 1

- i z 241)
+27—(1—7)wd¥r— €1

0 (&% 2AE 20 e 4 (137)~4 (14412 o183te] tr. pby, oby. rby. 1. Er.

i e,9 #HE 24 7ohE L 4] (242)0014 4] (250)3 2
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t T TCTET+ Tlﬂ)TthT+ TII{(RT_ Ws)zt(l +9)” Ha+ ny) t+ TS’J)TdWT (242)

Sp=w AP, (243)
pbr="tr—gr (244)
&)TZfogT*TTI;T(l-i-fyT)*l(l+nT)71 (245)
rby=rrbyp(1+77) 'L +ny) ! (246)
= (Rp— wd)ky (247)
Lo =15%¢p (249)
F =Tl o (249)
er=gr+sr—2p+8¢p (250)

b. QITEAIEE 29I(Demographic Wedges)
O (h8) & oA QA-5A5H] Q9l(the demographic wedges)& AAXlslaL o]& &
dlof] E8st7] Yt g At
O Jones(2018), Papetti(2019), Lis, Nickel, and Papetti(2020)9] HLHS Zarsto]

o]d& A FA(heterogeneous agents)”} HHEZ] ZA|FA 2 H(a representative
agent model)o] ZHsI== st

O (& §8 2247 & 88 Z2A]7HTotal effective hours worked, £,)2 4] (251)
Zo] Yehd

gt = ZNt ]h’jét J (251)
O N, ;= t710] A7 i 479 F%(the size of the population of age j at time ¢)
- hj= AR 591 701 Bt 1A AHE(the average human capital of a person

of age j)o|iL o= A AAF A S50 9 24H
o ~

o 79 7919 Hd ZLZA|7F H]E(the average proportion of
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g T

[l
[=]

0.

o8

ZAZFS 4] (252)

- 191 7] B Q

(252)
Q1A A2 4] (253)
>N, h,;
h, = =2 (253)
' ZthvJ
- FRAFE N, = 4] (254)
N, = )N,
J
O & &8
3T H 2

l, =

by

J

=

J
t,j
! Zij

]
1 A2 D3 $U79 o vehd 4 glom 4 (255)% 2E
Ny ity B

(254)
SN, b

VA

<2 A|7HTotal effective hours worked, ¢,)2 1919 B Z2A|7H}F 1<
>IN, .h. >
JEg Nthtlt

O (& fa4H) & 7844 (Aggregate effective consumption, C* )= 4] (256)2.2
TEE1 olE A 4 257)FH 4 259
Ct* = ZNt jc:j
J

(255)

o
fe12

(256)
Cr=0C + aggGy,t ta, G o, Gy, (257)
Ct*7 = Ct,j + agngg,t + agigi.,t + aghgh,t (258)
C + ozgng .+ anyM + ag“Gh,t = ENt.j<ct.j + @y Gyt o9t ozg“g,,_t) (259)
J
O olnf ¢ = AP, QA 7H FaAHE Dotd, FaEao] oigt 4
e AgdolA 5L
0 ¢ 2895 % L8T+ 32 A4
function, U,)= 4 260)°.& =&

=

2*(The aggregate utility or social welfare

111

time spent working for a person of age j in period t)°|H, ol& A4 <&
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(C:J'*X(l +’Yw:)(l +”z)Et71)] 7UAtai] e _X)iﬂﬁj ftl‘;; (260)

U= LN e —
O A (DI |ARE FHE Fotd ol AV ZHdl B7tEe BA 715 (the
welfare weight)d
- ¢yl A FAZE 24 Y 9 18, © ol 4 AE7E obd o 02 FHoke=
AN
- x& 44| £$3Kthe habit stock)Q] 7FEA|
- v 8449l Z7H&(the growth rate of total factor productivity)

- FATHHE

- ¢ = t— 17l 449 1903 F Fa&4H|(the per capita aggregate level of
effective consumption)

- A= F9A484H(total factor productivity)

- ke Ao W& L5H|HE-8(the age dependent disutility of working)

- o2 AZF 7 IAIEE A Y] G4 (the inverse of the intertemporal elasticity of

substitution)
- n Frisch =555 ©349 H<4(the inverse of the Frisch labour supply
elasticity)

O (A4} =5of it A2FA) Jones(2018), Papetti(2019), Lis, Nickel, and Papetti
(2020)9] ol wet G710 SAIARI AREAR] FHisHE 914l the social planner?]
FolA A9 aH|(c, ) =54, ) Aok AAS 4] 261 2ol A%

e x4y (A Fny) e ) A wv]
@ _ \ind i \J t t/ “t—-1 t (] )0
P= LN — (=03 o61)

A,[Ct*f ZNt‘jc;,] + Q,[ft - Zthvjhjew]
J J

O 4 261)0lA 2Hl(e, )oF =&, ol Hafl vlEste] 4 (262), 4 263y At

oY

= N A (el = x (L) (L Je[ ) AT TS AN, ;=0 (262)
t,j

oY ij 10, P

a0, NeiA 7Rl — N hy =0 (%63
.
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8
2
o2
H
og

- oldf 4 262)=FH A 2645 =EY & U1, 4] 263)2=2RE A (2655 =
2+ 98

Ai’jﬁbid (C:j - X (1+ %)(1 +n, )Et*f 1 ) A7 t= A, (264)

NItk )1 = Q,h (265)

O 2Hl(e, ol dish Agelata 4 (266)~4 (268)2 HErd <+ U=

N O S (266)
Crj— X Mt Ny )Cr—1 = )\”(b;]
. (AATYS
thjX(l_'_’Yt)(l_'_nt)ctl:[ )\i’jgbi'j (267)
t
L -1
AA 7o
Y= o 268
ct,j—( )\i'jqﬁi’j j +x (A +~)0+n,)e,—, (268)

O (& FE4H]) & 3-84H|(Aggregate effective consumption, C* )& Aot 4]
2693 2=

1

AfAflaJ” —
+y(1+~,)0+n)e,_
()\Z_%;ﬂ X i t/Ct—1
-1

1

= (LA 7 3N (N6) 7+ x (141 +n,)C
J

C’t* = ZNt’jc:j = ZNM
j j

(269)

O AH| &3 8] & f-a4H|(Aggregate effective consumption relative to the habit
stock)= 4] 270)02 =&

-1 1

Cr—x(+4)1+n,)C" = (4,407 7 3N, ,(\gii)° (270)

J

- 2] (264914 2IFA S5 A A 271D

Ct*—x(1+fyt)(1+nt)Ct*_1

. R L (271)
= (5= x (T +y) (M +n)e,_ )Aep7) 7 ZNt,jv (A" )7

J
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3% A Q)R =2

SEYEE s

2] 53 o] SRS
c:j— (1+%)(1+nt)6t 1
1
(A i,j)?
_ o (Cr x40+ n)C ) @72
YN, (N gpT)e
J
O & F2xs) 4 (2659 =5, )= st 4 (273), 4 274°11 & FRks
(Aggregate effective labour) 4] 2752 &
o = L (273)
Y Xk,
1
g, = || (274)
2] Al,](bzt,]ﬁj
0, h» 71] 41 -1
A (276)& A EshH 4

G 7¢2]

Et:Zthhjng Z 2% J(

O 4] 265)°0A 1A 55 AASHE 4 276)3% 2

Q7% &=

-1 1

0="0, h;" (/\”cb”n)”Z il
i 71

(Ai’jqbi‘%j) 7

1 1

Z 17 E()‘i’j#.j“j)T

ly

b=

A1 (272)9] &H] S Oiv] FEAH]RF 4] (277)9] 4B] 53 HiE|

S
of tidotd 4 (278)7 T
-(C, x(1+m)(1+nt)q*l)J AP

(276)
@77)
= 4] (260)

o=l &
TerEs=

(278)

1+n

o] 2883
| 1
[ (XHgid) o
Ty Zj]\]fuj()\iﬁjqﬁj);
1 —1
(N9gIr,)
*l

1
{Z]\thj 71()\11(#/5) 1
1+n

~-—(1—X)7"/$]
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039 2AE S 10T
29%l(the demographic wedges)¥ Z} HaEof s AA 2]

O (199 A+5AHA 29l(the demographic wedges)) °]&
QI+SAsH

1 1—-0o
()\LJ 1,])0 .
[@1} (CX=x(1+7)A+n,)Cly) 7A !
N, (W)

U= 2N, N6,
J

1—0

1 —1 1+n (279)
7 ()\ljd)ul{ )
1 IJ Ztl-%-n
N (gl
—(1=x) "k, Thn
1 1-0o .
U = EN /\7,7¢z,.{ ()‘ivjqbi’j) ’ J l (CF—x(1+7)(1+n,) C:—l)]igAtai] }
t a4Vt t 1 -0
J
Z N )\Lj o
( ¢ ) 1 -1 1+n (280)
P )\77 s £1+17
_ZMJ)\Z](ﬁ;; ( 1¢ KJ) 71 (1_X)7,,- t
SN, by (gl )
1
——1 —
L )\i,]' i,j) o C*_ 1 1 C* lfaAafl
M:EM,jAI"7¢;1'7( ( b ) 1)170 [( t x ( +’Vt)(1i—:t> t—1) ¢ }
J LN
. | ) 4]\ O
Z]‘Nt-y()‘ ¢t ) 1 ) l (281)
hlﬁr " (Ainiqbivjﬁ ) (1+ 77) e
7, J J -0
Z N o1k L 1+71(1_X) 147
(Z thhj (Xh%id’{j) !
V(O —x () (L Hn,) O ) A
U;:(;M‘j(/\z,]q%,])ﬂ) [ t t I_Ut t—1 t .
1 —1\=n 147 (282)
1, z —g "t
O o]F 2 (2592 4 (255)5 WYstH 4 (283)0& =&
t t —
be (283)

—1

-

M1+71h%+71(1 _X)*U t

1
(Z Ly )

O N7 =1¥Y 9 Jones(2018), Papetti(2019), Lis, Nickel, and Papetti(2020)9] H
Hol| W2 4] (284)= UERE
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(cf —x(A+y)e, ) ar ! it
—x —y)T = (284)
] tht(l X) 1+7

U, :Nt([

1—0o

- o s, &= Thadt 2ol Aol

w0  Za\TT
%t — (ZNt]h] n ()\Z.J¢;=Jl‘{j) n ) Nt’]h;] (285)
J
—1 1\
= (Nt1ht12Nt’th()\i‘j¢i‘jmj) L h;?) (286)
J
/ W) N, h
Z[Zet.j(—j)") L (e = ot (287)
=1 R ' N, h,

O (FoliAICRY) A-5AEH 2912 248491 8 l(exogenous wedges) h, 2} », 2 LE}
9 5 9lom 2,2 HHTRO] Rl F LBH|EE Q%(the aggregate disutility
wedge)= UERE
O 2 (99 FolitAIFAl(The aggregate budget constraint)> 2 7HA|9] Aok 9]

Stojm Zk 7 7HA oflAbA| kAl ohEat 2
(14+7)e, j+iy +b, jexp (i, )+ frexp () = ...

(1+Tt71)bt71,j+(1+rt71)ft71¢j+ (1_Tf>RtUt(1_<pAt)%t71,j_
Vo, 2
2

+. wrs(1— oAk,

(288)

T\ Mo (v, —1)+ (v, — 1)2)(1 - LPAt)%tfl.jJr (1 _Ti)wthjgt,j+”'

G Q=T Dwd, =z e &

O 4 (288)9) 7 ol N, ;5 Fshd 4] (2899 25

(1+ Tg)]\ftjct,j +N, ;N b exp (Jib,t) +N, ;f, £xp (M/'Z)f) =

(1+7ﬂ171)]\ft,]bt71,]‘+(1 +Tt71)jvt‘jf171,j+(1 77?)szt(1 790At)]vt,jgt71,j7'"
7U~,2

2

(0, = 12| (1= oA N, oy s+ (=7 )w, Nt 4+ (289)

T 71,-,1(U1_1)+ t,j 5t

Fo wni (1= @ A)DN, kg + (=7 )w,N, d, ;= N, 2+ N, 80+ N, &

O RE clloJdE AlopAe] g2 4 290)= Hehd
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J J
+Tg)zljvt,jctﬁj+zl Zt1+EM1b1]eXD bt +E]Vt]ftjeXp(/Q¢b )
1= 1=

J

J J _
1+Tt 1 E tjt 1,j 1+rt 1 Z tjft ;T Tk)RtUt(l_ A)EN*k—,j_'”

=1
Vo2 J ’ (290)
_(FYU,I(’UI_l)—’_ 2’ ( 1 1_99A Z t 1/ Z t} /
J J
+.. 5(1—pA,) Z (1-7 waNr A Z N, 75t Z 8T Zlefrj
= j=

(290)Oﬂ C’t’IT,?Bt’FN[_(t;Zt; etygtgl— Ct-j’ it,j7bt¢j’ff,¢j7Et¢j’zt-(i7et-j7 Etjdl] q{f’_ﬂ
Xt:Z'jjzl xt;E’ Z-goto] Aot 4 291 T
(1+70)C + 1, + B, jexp (4, )+ Fexp (i), ,) =

(U +r_)B_ + 0+ )F,_ +(1—)Ro,(1—pA K, —

Yo, — 291
- mvl—1>+T'2<vt—1>2)<1—wt>m1+<1—Ti)wta+--- @)
L wrhs(1—pA)K, \+ 1 =7)wdN, ,— Z, +€,+ 5,
O 4 DY (E Nhl, = HAsHE 4 (292)9F 2=
(1+70)C + 1, + B, jexp (4, )+ Fiexp (i), ,) =
c(U+r, )B  + (4 )F,  +(1— )Rtvt( @At)gtfli
(292)

71)‘2
= (v, — 1)2)(1 — oADK, + 1 —7)w,N,h,l, +--

—(%,,l(vl—l)Jr 5

+.. wrs(1—pA)K,_ +(1—7)wdN, ,— Z,+ €, + 5,

6. Z2|=2|0|M(Calibration)

O (=B old) & Folre 71 7 1ot Ayl o ARgE Kao] AejHold

(calibration)®y A

O ZAFHFo]AL b4 123+ NCGM 28 Y 9 T2 g3t &= 9= Al ut
St Z(parameter)drS tHYUst] AlEF ol B4 k= 9HY
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- Gomme and Rupert(2007)°4= PIAE A E= A71/8%8820E00 7151
SAXNE 7V F Agshe Bege AEstel nge 574

Az|Bgo]de] o] ° HHEL AFFs] 2o o

parameters)S Agisl= W o gL theo] A 71X HHo] 9J&

- 5 Yol A4 77k BAIE TS fIsl AA glolEof o3t BAIXE & H
o 5 Qe E4E Algsi=t| o AEuE2 12} A& (higher order moments),
4Hvariances), 3338 A|(correlations), F2YeE<impulse response functions)
off oJgt #FejA weto] 7=

- AP 0|2 QTLRRE BSE il WE 9lon o] nA2AX| 9} ujaEE

J] v A] WA= ;Q—XHXJO] EAZ QI3 wWo] ARRE: HPHO ol

- 7let BHORENE B4 WSS HSHe £418 PHE Yot AEsks WL oy

=]
=
oX,
u!
:lz
o]
5
5
5
)
o
(@]
=
5

W

NCGM EFoAe &2 Mpgio] & He4s dXA7]1, B E3 0 HE

=)
S5 Aeste] AA) AAS A Bk s

#7148 71eAEE2 0.00250]1 F24a44Hd0] ATt AFES 1%Y

LTEMOIM AREElE =884 371 1%9F 24

1ty iv olit o} 7t 19949HE 20187

l&(the discount factor) 8=

o] Ht Adojxk&

H] &3] i3t 75A|(The Weight on the habit stock, y)= 0.80]1 o]= F&

T 48] S30] disf A7t 2o sRE A2 fuds e ti=rel X #

- Santacreu(2005)= 0.946, Liu(2006)= 0.9242 3743t BFH Kamber et al.
(2015) 0.59 7FA1E 44

A1 7F tiAERAI Q] G<4(the inverse of the intertemporal elasticity of substitution,

o) 1

- B o= 158 5 ARl g2 7HAY o] ofReo] High &M RIEE A
Bt oplgt &A5/% &3Kthe income/wealth effect)*ollTe F3F v|A Fro] &

b

F)



=]
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H
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S8 L5/ BTE AAT BRAFESE U0
* G5 XE Heks 4 K19 AH| shAeEl D& Hols HEG] MMMl 55

- uj2hA] ol 7SR Q7] Y8l Turnovsky and Chatterjee(2002)2} Turnovsky
(2004)9] #3 IHAA

Frisch =55+ €249 <4 (the inverse of the Frisch labour supply elasticity,

n= 2011, =55+ =E4(a labour supply elasticity)2 0.5

- Creedy and Mok(2017)°] @2 304 v|gt FAHE GO 55+ SEHIS
Aet A3 vjEY 9 0.6°]2L 60A] o4 TEETF U A% 1.299

- Chetty et al.(2011) B9 H|A] E AA| BAALE HES 2 555 ©
g8 0.752 ARt

- Leeper, Plante, and Traum(2010)3} Leeper, Walker, and Yang(2010)°l4&
o= glolElE 24510 es3w ©E4d= 0.58 A%t

- Erceg and Linde(2013)%® 53+ ©24S 052 4%

- o] AAgkol MAERdA A 9 A Fre AT ©f nAFEARE AA
FAA9 AxE & Wrgst] "zelzt At

- Kumhof et al.(2010)°] @=Z™ CBO2012)°14 ZA] E A F2 EAA] AJofjs=
712(life cycle growth mode)oA =53 &S 0.42 A5t IMF7}
55 2 Y FF B4 Al AHgoH= DSGE H’l GIMFolAE 0.58 A4ttt
I EA

AEAERBE(Capital’s share of income, 6)2 Kehoe and Ruhl(2003)2} Zo]

0.308 4%

- Smith and Thoenissen(2018)°14+= FAMES] AR E(a capital share)&
0.330= A%

- FAHE AR Y¥3)(The productivity commission)7} AA| FAY °F 60%
£ o E AEZASEHES AAEE © 0.452 F4HSIUL °ol= Conway,
Meehan, and Parham(2015)9}= 5Lt

Y5 Ao tigk YAt d(the elasticity of output with respect to government

capital, 0,)2 0.07¢
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- o] X4=0] HM= 004 0.1 Ate]9] Fk

- Leeper, Walker, and Yang(2010)2} Z°] 3-8 Zp29] SHAAAMgo] RIZh AFE 9]
ALV R Z7] djiZo] o] B FhE AEHgh

- 35 AREY] HABARSO] HIZE AHES] ABANFETE T ol S5 FERAIA
do] HIZFRE BAMdEY =& 4 ofye} YIREo] 35F
== AlAE

O Aol gt A=+ HEF X< (the home bias parameter, )2} FEA0] st =}

= W3} 23 (the home bias parameter in the foreign country, o )= 2% &

dsHA 0.714 28 Ao wet 5412t AR AR AES 1.5

- o]+& Backus, Kehoe, and Kydland(1993)%} Corsetti, Dedola, and Leduc
(2008) &&Z gt

N
afu
wk o
Jdo
rO
o
¥

il

71zt

ofm]

- 0]9] T35 AR2of gt 77HdZ-E(the depreciation rate on public capital, d.)
< FIZF Ap2o]| it M ES sYsHAl A%

- B2 A4u]29] 715:A|(investment adjustment costs, ¢)+= 1022 3dlal o=

Fernandez-Villaverde(2010)9] F4%]Q1 9.51Ht} & ZH

(a depreciation rate, §) &= 0.0127°]1 o]+ A7F 5%9 A7MYHE

O
o i
L

)

O BF 2245 Al&(the average tax rate on labour income,)¥ BF AH|AE&
(the average tax rate on consumption expenditure, 7)< 7| Al&(GDP tH]|
Alg=d)ol AB ol Hst

O Bt AHANE(the average tax rate on consumption expenditure, 7)< 0.15°]1,
o] 1994WXE 2018E7IA 9] AH]of| thet BE AH]A|4(nominal consumption
tax revenue to consumption)?] Bt B]E& L A E77F]AE(GST tax rate)
T Gt

O B 22AEAE(the average labour tax rate, )& 0.1930]1, o] 19945
20184 Ate] GDP the] F245A|<(labour tax revenue to GDP)2Q] Hot#tat L%
- OECD(2021)= 200095 20209714]9] wAAE 191 v L2A] igt Ht

XA ARE AKRRE 23 7P W2 deE 20119 15.9%%F 1 7Y B2 dEE

20079 21.1%= B3k 18.6%% LR
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- ol B A AR AAKE 20208 19.1%9}F A2 dX|ska 2021499 AL
AR F4 FF E= Fo] F Alo] AA5H= v 0.2036*E 7414}%
* B 0i1ol MAZL S HISHR AMEH ZAn} 20213 LR HAS NZD 64,844 S NZD

1,2672 AK|ot= ACZ2 F=H
O B JEAEA|E(the average tax rate on capital income, 7)< 0.32 27| &
A3t sdsHA 44
- 2 A7 ZHoA Y AEAEL o]9(profits), HiF(dividends), Y= (rents)o] 1L
oj7} Arf=of et Ale LA 1oy wigdaol digt A& 2t 352 24
Aleol w2
- @A FERE JHRANEE 28%0|1 VIZE oAl SAMER Alaol Fabd
- FARESNA L FAAES 38%°]1L Bl EFF(tax bracket)33)o] A8
A M =2 Al 711 33%00 S
- Coleman(2019) 7wAHEL] A245 o] o] Thefet 450 Higt Ale2 ]9t
I Ql=H, ol & A AR A"t tiAlR JXe
© 7" GDP tiH] &4 vlg 9 AE2A £ H&ox JFS v
- 2EE W A vl X5k W, SEE
LA|5HA
O GDP Z3H tfd] FAof gt AHA)|, AHEA|, L2AEA ¥-8(tax reaction to the
debt to GDP target ¢..¢ s 1,)2 25 0.52 Aoz 7+ 7]7tuct Fgofjat

it

o2 4 YEE %

O Ydz=aujdo] st & A ©214(The elasticity of net foreign debt in the
risk premium, ¢p)< 0.012 2%

- A2 32 AT o= «HYAFY #iso] BP9 YA B & T T
A AL 517] S
- 2% AH]&(The export adjustment cost, ¢y)> 22 o} TW7[X 07 $Z0]

ghgof s Ui urSslA] L2 3

33) B2 Be)(tax brackenoldt A5T70] et 2 RS w7l WAOR ASo] FoldhE A

&0
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O ZZo gt A3 AAsY BE2HAF S0l gt 2718 AHAGthe autoregressive
coefficients on the shock responses or the shock standard deviations)x= Al
vz eof wet HAE7] i Fof] UdskR] grom, AR AU ofA Ao ¥t

g Fol 23] o AYI=S 23

H 1) 24529 22|28 0]4 ZA2KCalibrated Parameters)

[=PS Xo| B2t
n =/ |8 e57E 0.0030
(Quarterly population growth rate) ’
=/ |8 ZQAMMY 0.0025
v (Quarterly total factor productivity growth rate) ’
s
p (Discount factor) 0.9944
o A 7 HASEG(OREEE F) 1.0000
(Inverse of the intertemporal elasticity of substitution) ’
Frisch r&&55 B2 9= 9 0000
N (Inverse of the Frisch elasticity of labour supply) ’
AH| &8 TSR
X (Degree of habit indexation) 0.8000
o 9g,:2 ¢, MO H2H/tHAEE 2 0.0000
9o (Determines complementarity/substitutability between g, , and ¢;) '
o 9.+ 2k ¢, AOJQ] Hebg/TiAlEE 23 0.0000
9i (Determines complementarity/substitutability between g; ; and ¢;) '
o g2 ¢, M09 B2/t E 28 0.0000
In (Determines complementarity/substitutability between gy, ; and ¢;) ’
5 DIZH XH20i| CHEH 27|18 272 E 0.0127
(Quarterly depreciation rate for private capital) ’
RIZE RREAS BHIE
0 (Private Capital's share of income) 0.3000
o SQUTHO THSt K= HeHE XIEH & 20| XHX[5h= HIE) 0.7100
(Home bias parameter(import’s share of final expenditure)) '
* SEX0 TSt K= He
«a . . . 0.7100
(Home bias parameter in the foreign country)
* THIYE =2 HE0IKE 0.0015
r (Steady state real interest rate in the foreign country) '
w 7 A7 HE 0.6750
(Proportion of depreciation rebated to households) '
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=
2
02
o
o8

B II-1)2] A&

PN 9| 24
2718 22 X[=2o| ZT7AztE
5 = oo [} o
¢ (Quarterly depreciation rate for public capital) 0.0127
GDP CHH| YEPHE X|E HIE
,19 S2LOT
950 (General government spending to GDP ratio) 0.0889
ChH| Y& EAHHIE
,19 GDP oT T
9:0 (Government investment to GDP ratio) 0.0511
Cid| o|=H| X|E HIE
9 GDP
9i0 (Health spending to GDP ratio) 0.0600
NEASME
k =
T (Tax rate on capital income) 0.3000
ZEASMNE
¢
T (Tax rate on labour income) 0.1929
, AH|IASME
c
T (Tax rate on capital income) 0.1500
f GDP CiH| T AIAE] CHRIZ=2|StRH HIE _
= . . 0.0700
4 py (Steady state net foreign asset to GDP ratio)
S35 A20] e AEEC By
0 [SYs) 1o
¢ (Elasticity of output with respect to public capital) 0.0700
THIEE Z2AIZHHIS
g o
0 (Steady state share of time spent working) 0.2202
FEAZASO| St M2
u L 0.1600
(Tax rate on government pension income)
. SEUXY CHx|EE 1 5000
(Elasticity of substitution between domestic and foreign goods) '
SEXI0l et 2H-H[E
¢ (Adjustment cost on investment) 10.0000
ol 9I3l ma|n|g) B EHi
Or (External risk premium debt elasticity) 0.0100
SEXHIE
Ox (Export adjustment cost) 2.0000
" GDP =X CHH| 2RH0i| CHSt AH|A| HIS 0.5000
Te (Consumption tax reaction to the debt to GDP target) '
S0 THH| R0 CHEH KH2A| BHS
b, GDP.—. e —.—_KHOH fioh k2| BEE 0.5000
k (Capital tax reaction to the debt to GDP target)
=H O] 2101 Chet 22ASM BHE
v, GDP =H O] 2X{0] Chet 22ASA| B2 0.5000

(Labour tax reaction to the debt to GDP target)

Z£X: NZ Government(2021), p. 97.
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T [I-2) 2™ H|E MM(Great Ratios and Other Calibration Targets)

Nomirel Real Ratio
ofs Hag Ratio | gz yg) | Model SS | LTFM”
@= g | @29
GDP CHH| Bt AH|
cly (Average consumption to GDP ratio) 05793 | 05790 | 0.58%
GDP CHH| Tt DIZHEX}
I/ Y (Average private investment to GDP ratio) 0.1706 01681 02090
OiH| B & 2 XS
Gy |CPPHlBR SRS 02310 | 02411 | 0.2000

(Average total govt. spending to GDP ratio)

G,y | CDP Ul B 3= =xt

(Average govt. investment to GDP ratio) 0.0511 0.0517 0.0511

GDP CHH| Eat 9|=H| X|E

GylY
H/ (Average health spending to GDP ratio)

0.0600 0.0600

[HH| ™7 QHIENE K=
GG/Y GDP H |OL 2 oT |E 0.0889

(Average general govt. spending to GDP ratio)

GDP HH| Et =5

X/Y (Average exports to GDP ratio) 0.2977 0.2847 0.2983
GDP CfH| Bt =
M/Y (Average imports to GDP ratio) 0.2855 0.2790 0.2878
GDP ChiH| Bt Z2M
T,]Y
o/ (Average labour tax revenue to GDP ratio) 0.1350 0.1380 0.1130
CHH| Tt REEA|S
T,/ y | CDP HiHl &z M=Ae 0.0563 0.0604 | 0.0430

(Average capital tax revenue to GDP ratio)

GDP CHH| Bt AH|Ml
T-/Y e
C/ (Average consumption tax revenue to GDP ratio) 0.0865 0.0875 0.0700

GDP CHH| H= & M=

04 (Average total tax revenue to GDP ratio) 0.3068 0.2910 0.2750
/Y g?JZeErliln?jilﬁasL?ending to GDP ratio) 0.0500 0.0490
2y %aﬁeiﬂigzlfgrzliiﬁﬁg to GDP ratio) 0.0359
ElY SAI?/ZrZZil t]ft‘_;ﬂll ;liijfr_j_szliﬁng to GDP ratio) 0.2859
p/y | GDPSE il & =i .

(Net debt to GDP ratio, target)

7t 7L A==
r . . . 3.2677
(Annualised domestic real interest rate)

T 1) FEUHE MHERO| JIE YIIMIHYZEOZ OIME, =5dthd, S0 H QA Q0I0] thet X s
HIgo=Z & ADCAE 3/ 2

Z£X: NZ Government(2021), p. 97.
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%

O (Bolk ul@d Holge] 3244 241 A AXsHAT, A2 Hlgo] faas
A

AAEG HEgE ° =4
GDP i8] RIZHEA} Bl&2 SR HTE Byggho] ot ¢ =&
GDP tiH] AEAEA Y HlE 3 SEA Y 2Fgte] ¥ w21 LTEMOJA o]
£ ¥
H7EEAR] digh W2 A7MIAES 2 HolA GDP tiB] TIHEEARE WE o= A
o} o]z 2 3-8 el U=
AZLEAE Qsk= GDP tiH] AREAlG SR AHES 24T 4= oY o]
+ GDP fj¥] &4 vl 9 &9 A
- GDP tiH] F2} Hl&Z 957] ofgl A& Aol EX7E BE5h] wiE
GDP dti®] AF & A& Hl&Z HolE SHAET ¥
- ol= GDP tiH] RIZEEA} H]&2] RYgho] HolH | S4gHT ta w2 ¥
GDP tfH] 4B Hl&2] BFghof 557] 93t 24
- T3 571 A(national account)ollA A7 A& 571 A%(crown account)
o2} o] A EHo| EUA|TIER =7 A Nd= WA LAAZIZA GDP o
A& P RE2EN NCGMI LTEMY A& A& gt 271 &

m

¢}

12,

A

7. BN IS4t ZE=A(Permanent Fiscal Multipliers and Semi-Elasticitites)

O (12 & Polres F+8 FPAkES Het FFAE5the permanent balanced budget

government expenditure multipliers)2} 2§17 FEH(semi-elasticities)= AXE

O

RAESST FE942 B9, 29 W Bt 1Y, AR Ae 7300 weEk o
FaitS A8 2= Ale w0 =t 2

. NCGMOIMS TS+t =HHd Al

O (855 £924) tha (11 M-112 HAIS(marginal multipliers)& 233t

TA &5 (average expenditure multipliers) AXt 23S Hols

125



[23 m-1] 7™ HEX|ES4(Permanent Government Expenditure Multipliers)

: Capital Tax Adjusts Labour Tax Adjusts : Consumption Tax Adjusts
-0.09
A8 |
R 05
D -0.11
Government 012 B
Consumption 0.13
-3
-0.14 05
-35¢ -0.15
-0.16 1
5 10 15 20 5 10 15 20 25 30 0 5 10 15 20 25 30
General Government Consumption to GDP (percent) General Government Consumption to GDP (percent) General Government Consumption to GDP (percent)
2 3 3
25 25
1
2 2
Government
0 15 15
Investment
1 1
E
05 05
2 0 0
0 5 10 15 20 5 10 15 20 25 30 5 10 15 20 25 30
General Investment to GDP (percent) General Investment to GDP (percent) General Investment to GDP (percent)
-1.6 -0.48 -0.42

Transfers 19
2 054 045

=24

22

-17
-0.5 -0.43
-1.8
-0.52 -0.44
1

-5 0 5 10 -5 0 5 10 -5 0 5
Transfers to GDP (percent) Transfers to GDP (percent) Transfers to GDP (percent)

£x]: NZ government(2021), p. 99.

(19 M-1]oA A=A 27] #AVES] GDP tie] A& Hl&2 A B olAgt

#olal, 11 Q9] A(—)2 27| B4 dHlolA B4 AaZ &5 A= £ Al o E

= A2 dAERE ol 4 Yeiute 9+4 59 BddS UEhd

-9 S0 95 9 A 1A 1= vs Zo] A9 7he
A8 Ho]lde GDP thH] YHbYE AH|(the ratio of general government
consumption to GDP) H|&°] 9%°IA 23%& JF+HCE F7kstal o]of gt
A 2ES AEAEAE R 3 A Bt I8 554k(the average
permanent mulitiplier> —3.55%2 UEeRd
&, AELSARE S B9l AR 22T A9 AR a7 GAeE 199
S7Ftd GDP& 3.5598 HaskE ou|siy HAlsae A=AT 1 99
A(—)o] Tht= A

O 9 199 Ifng B9 42 ST <& [-3)3 2=
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T [-3) 8AIE%(Marginal Multipliers)

A=2AME =8 T24ASME &Y 2HME 23

M2 M &=
(Capital Tax Adjusts) (Labour Tax Adjusts) |(Consumption Tax Adjusts)

B AH| XI5

(Government Consumption) 17357 ~0.0951 0
e E =
S =N XIS 0.1733 1.4645 1.5449
(Government Investment)
O|FX|Z(Transfers) -1.8830 -0.5286 -0.4418

ZXI: NZ government(2021), p. 99.

O ZHg]Ed|o]X(calibration)® A1 7+ tiAEF=AJ Q] H<x(the inverse of the intertemporal
elasticity of substitution, ©|s} IIES) HF AH|Q} FH FX}o] F+24 F7to] ot
£ B9 a9 3718 245k d 8% Adg2 &

- IES7} 25 9AHAEa3Kthe negative wealth effect)w= AX AL, Ast L Au]A
of gt 74 FFE A& VIE 535 a9 E3 AR
- o]z B FFA4 ARAESS RO FFE E F ULEE [[ESE=
A oldsto] md Wo A FR An] S7to] it Yt AR TE Eoli
AL o
- (FE T-3)0] Yot G4 dFo4it FRAHSeE BF 509 o= 273
9o ABAE 20 o3t ARAESTE 022 YEhd
- 1IESE 12 AAsH 484 o] TE =528 A5t axpr A7 48] S71
o W FApitE T of o] Asts] A4

O X7} A A|(capital taxation) TS B3 A2 E
2HA S 58 AEZRY HEEY § & Bl8Z AESfoF Poll= Eotal J+-
A FZAAt o] AR ESEE BF ()9 2 UERd

O B A 3 vﬂ, D2 §7H FYASSE BF F9 e ehd Bk of

-

o
o
i)
0ol
oM,
:lo
rH
iy
[
EY
T

O (#3559 AFAT ¥1T) NCOM BdH ANE G724 FFolis5et AR 2
2 U2 AYATINY 558 vlLstnd F
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O De Walque et al.(2015)° 9ot 78 1719 24 $92F0| ALt A8S5FE
ZARE A3t G4 BARAET7RS= —0.060014 —1.649] He] Wl qlor, FH
A% S710l H8sh7| ol L2ASAlES ok B 59+ B 0.76= UEhd
- NCGM/A AL At o] Helof Zgteut oF -0.10 A& Ao|7h &

- oZgt Aol7t Uiz o= FEWES ZEASAE(19%)°] OECD B+ &=
AEAEGRO%ET Yo Qls) AE A& F7iol 9t dAAEITT 03]
A== F2hol 7] W

- =2 AlEslolAs SEASA] o] ARMitaTtel & S vE o o o

Ssuddde oA Adstvol wet St 9l & Sl

- NCGMoA= add @84S 0.5392 ARESH|2 si3lod 48 W 2= 5

F2o| AEste F7legREg A= dtdor H 2 L5ad ©YA4

ARE9H
O (HFH ZAE o83 A5 APA+ vl) I+ F7 A& S7F AT A4
2 ypHo 2 v9E4 ZA|(non-distortionary taxation)3)E AR 3 559
e AR

O De Walque et al.(2015)2 HHA|(lump-sum tax)S 5o tfdd AP0z HH
A& S7HZE AS A7 1855 H9E 0.24904 1.058 Y B+ 0.595
Ueld Zeg Akt

O Cogan et al.(2010)2 Smets and Wouters(2003) Z&-& Ar&sto] A7 AHSTE
Aret A3}, FHA(lump-sum tax)E &of FHE ALo 8 HH &S S7HZE
B A= 0.42 AL

O Baxter and King(1993)2 ©<=3t Alvdsha} 432 dl(a simple neoclassical growth
model)& B o]Adste] A7|HRAESTE AR 23 AHA(lump-sum
tax)E &l THHE Ao E FR (&L TV B8 ARG 0.49¢

1.37 Afolofl Q& A= 5

34) Tk NCGM REoA FAHE Z2AEAE 19%S OECD Hi ZEASAE 439 36%= 27
I, 535 9@ 302 dYotd 8 =79 B 559 7k 974 FREAESTE @2
= 9=

35) =4 ZA|(distortionary taxation)x &5AIU A 5 7H © 7194 5 AA FA9 JArEA
oY}t =53H 59 G vA= RAE TP vZE ZA|(non-distortionary taxation)= 7+
A, BhA(lump-sum tax)2 A FAY] SAbdAof| JFFE wX]A] LS
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- 0|9} FAFSH BIHH-S ARSSE Aiyagari, Christiano, and Eichenbaum(1992)2 ©]
= 8-S o2 VAR AESFE AR 23, AAA(lump-sum tax)E &
of ufAE Yo E FR A& TV A ANAFST= 1.228 ALt

O Turnovsky and Chatterjee(2002)= Al1A5H} A% 2dl(a Neoclassical growth

model)& AREsto] A7 JRA &S5 AL 23, HAA|(lump-sum tax)E &l

ulAE Ao 2 vPAHE FE RE(non-productive government spending)S 57}

A 745 A71AR s 1.34, A HE XZ(productive government spending)

= S7HIZ AE A7NAZSS+= 3.01= AL

- =4 ZAl(distortionary taxation)s &0l TFHE HUOZ H|AFALE /A &
ot AR &L ITHLE TTHIE BS AAEST= 2.072 ALt

O Turnovsky(2004)= AR ZE-E& ARgsto] MEE 23S B9 viEd Aoz

LA e ALY A7) AR A& S7HIE A B7IA-STE ALt

- 2HAE Foff vt APeR HPARY Kol o]Fojd wf, F4== 00] EH o]
= NCGMefA9] Anet 5

- TRASA AEAIE o nHAE AU E H[ALEY A Eo] o]Fojd uf, S4=
247y -0.89¢}F -5.2%

- AH|A|QF T2ASA, AEAE Bl vHEE Yoz YA A &Eo| o]Fojd A4
So= 2R 5.28, 4.88, 3.89%2 AL

O Turnovsky(2004)2} Turnovsky and Chatterjee(2002)2] S5+ 2 EJ=HT

o & 32 e

- AR AR 2 &0 gt AFEE e84 (an output elasticity to productive
government spending)& 0.22 A5, o= B4 A3t AEE w4
ool 0~0.12t}F 23, NCGMOIA AH3t 0.07H &

- =534 g A(labour supply elasticity) T3 1.12 AA5193L, NCGMOiA|

A7t 0.5 EX 2 g

Ot TS E=E=(Semi-Elasticities)2] 43§+ Hlw

O (A FerEAdo] A8l vlw) NCGM ZEojA Aike FergAdal 55
A+t Bl

il
v
gl
r>~
ot
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O Gemmell, Kneller, and Sanz(2011)= OECD 3|¥=2 o2 AAEHE o8
Sto] gRaJAE AlkstolA 9] &A1Y EAFSIIA}F SH

- 71 A3, OECD Y=< B o2 YA A7 A& vlE&Z 1%p 717171

g Ao g GDP e fFE RAFYEEA, SEASADY HlE(the

ratio of distortionary taxation revenue to GDP)& 1%p =% 7%, A2o] 7|

dd F 2049 &%t GDP 4+F(the level of GDP)= 0.5% A= 7t
O NCGM9| (& MM-4) +=%r8/(Semi-Elasticities)> thx3F o] AET = U=
- AEAE B8 npE" APo g HH AH]XE(non-productive government spending)
7} JE o]AA|E(transfer)S FTZOE 1%p S7H71H GDP(the level of GDP)
7}

F2F 1%, 1.8%% ZHAAZ

i

ille

d
B>
>

Y

% g = Sy
- IR R Z2ASAE S5 rHE AYeE FR AH|XE(non-productive
government spending)¥} A+ oA E(transfer)S FF+HLZ 1%p S7HA71H

3
GDP(the level of GDP)E ZZ} 0.06%, 0.35%% ZAAIZ

H II-4) NCGMQ| 1Y Z=ErM(Semi-Elasticities)

A2ME =8 T24ASME &Y 2HME 2

x =
= (Capital Tax Adjusts) (Labour Tax Adjusts) | (Consumption Tax Adjusts)

B AH| XIZ

(Government Consumption) ~1.0025 -0.0629 0
YR B KE

(Government Investment) 0.1166 1.0554 1.1183

O|™X|Z(Transfers) -1.1759 -0.3458 -0.2900

Z£A: NZ government(2021), p. 100.

O NCGMSQ| ZI+= Gemmell, Kneller, and Sanz(2011)9] Z¥e} vl
- AR RSN Y S AEAE 228 FF2 GDPE AaA7e A
tols 311, IEASAE 2T H§ GDPE AAA7|= 29 Aol= A
%, NCGM Z3t9] 7F6A1E ot Gemmell, Kneller, and Sanz(2011)2] Z
e} b Fr X ¢ SE
O [I-4-713¥ &X<&"eHA(the total spending semi-elasticity)2 —0.41°0]1,
Gemmell, Kneller, and Sanz(2011)XEtt 22 3

- ol NCGMOAM £HNIE B3l 225 £/l 0017] HeEd

Wi

N
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8. H|0|E{(Data)

O (dlolg A7) £ oA Ld9] AeB o] d(calibration)o]l AHEE= ¢ HlolElo] of
o Awolal (I IM-5), A A AR HolHE LXAIZ|7] Y3t A o]
A(calibration) IS (& MM-6)° F=

H [I-5) G0y Hay AT

o~ HaAH data bank
x| o3 Ql C] o H 7| IO

RIODTTAMQ &:\;-H Z%ea@fdgga?khgilll (\)(-liec;ézsgoiilje!;(%%)Quarterly Average)) RAT
PCPIQ AH|XFZ7EK|Z=(Consumer Price Index all groups) PRI
LHEMPZQ L=017(Persons employed in the labour force) LAB
LHHWZQ = 22 A|ZKTotal economy wide hours worked per week) LAB
NGDP ZQ GDP(Expenditure measure 2009/10 prices) NAT
NCP 20 ifié\i_:;?;j‘()(gg;i)/%ep,:fg;rOﬁt Organisations and Households NAT
NIP ZQ = ™A YHM(Total Market and Non-Market - Private 2009/10 prices) NAT
NCGC Z0 j(l)—fg—gﬁ%l;ﬁ(ez;al Consumption Expenditure: Central Government NAT
NIG 20 i(;%é}friigﬁotal Market and Non-Market: General Government NAT
NX ZQ st 2 MH|AL] 25 - 2009/10 prices NAT
NM ZQ Rzt 3 MH|AQ] @) - 2009/10 prices NAT
NGDPZQ SUS ML NAT
NCPZQ Z|E AH|7}4(Private Non Profit Organisations and Households) NAT
NIPZQ = N8R FM(Total Market and Non—-Market — Private) NAT
NCGCZQ Z|E AH|7}(Final Consumption Expenditure: Central Government) NAT
NIGZQ & IHXE PH(Total Market and Non-Market: General Government) NAT
NXZQ Tzt 2 AH|AL] £=F(Exports of Goods and Services) NAT
NMZQ Rzt 3 AH|AL] £=R(ports of Goods and Services) NAT
FTTTM Z MI==(Total Tax Revenue) FIS
FTCPM HOIM|==(Corporate Tax Revenue) FIS
FTRWTM 71z X} O|KtAS(Tax Revenue Residents’ Interest Income) FIS
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(B M-52 A%

o~ HaAH data bank
FTTDWTM e £~2(Tax Revenue Dividends) FIS
FTGSTQ SI77tXIMi==(GST Revenue) FIS
FTINDVLM J4Q1ASAM|s=(Individual Tax Revenue) FIS
LXBHE Doy IEEIS KA
RTWITIAMOQ &eeviji;u?jir?riff\ll\_/;ighted Exchange Rate Index) RAT
TIINQ & ZHIEXHEE(Net International Investment Position, [I1P) TRA

EX: NZ government(2021), p. 102.

(H TM-6) ZHILEHRL UXIAZ|7] £I3 TIO[E 2|2 2f|0]4(Calibration) 1H

iy 3ol CL!
- i, = R90D11AMQ/400
_ - & HI0|E{m, & HPEE 2 &6t
Yo HEOIXE r=r, @ ZM((the trend)S 28t
(Average Real Interest Rates) oo i, — Py
t—1
- P, = PCPIQ
GDP CHH| T AH|(AZ) A ¢, = NCP.20
(Average Consumption to v = B -
GDP Ratio (Real)) Y Y, = NGDP_ZQ
GDP CHb| Bz SXHAT) ;T T, = NP.20
(Average Investment to GDP v = - -
Ratio (Real)) Vi Y, = NGDP_ZQ
GDP thb| Bz 3R(23) a G -G, = NCGC_70
(Average Government to GDP % = B -
Ratio (Real)) N Y; = NGDP_ZQ
GDP CiH| Bt +S(22) x A - X, = NX.Z0
(Average Export to GDP Ratio = - G_
(Real)) Yy Vi = NGDP_ZQ
GDP Tt B2 (4 v M M, = NMLZO
(Average Export to GDP Ratio v =— B
(Real)) Vi - ¥, = NGDP_ZQ
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(B M-6)2| A=

M- 9 49
GDP ] Ha AH|(H=) c PG - PC; = NCPZQ
(Average Consumption to - = . o
GDP Ratio (Nominal)) LAY - PV, = NGDPZQ
GDP CHH| B EXKEHS) I PI, - PI, = NIPZQ
(Average Investment to GDP = = -
Ratio (Nominal)) LAY - PV, = NGDPZQ
GDP OiH| Y E2(H= G PG, - PG, = NCGCZQ + NIGZQ
(Average Government to GDP Y= 7 - 73 -
Ratio (Nominal)) Vi Y = NGDPZQ
GDP CHH| W +5(85 X PX, - PX, = NXZQ
(Average Export to GDP Ratio 8% = P P o
(Nominal)) Vi - PY, = NGDPZQ
GDP O] W +=(E=) c PC - PC, = NCPzQ
(Average Export to GDP Ratio = = _
(Nominal)) Yy Py, - PY, = NGDPZQ
GDP CHH| B H=SAM T 7T, - PT, = PY, = NGDPZQ
(Average Nominal Total Tax 7 = Py - 29 M2 HI0|El= X12 procedureE
Revenue to GDP Ratio) ¢ E3jl 2|g, =7|de XF
- PTK, = FTCPM + FTRWTM
GDP CHH| " H= HOIM| PTK, + FTTDWTM
(Average Nominal Corporate =7(R—wd) Y- Py - PY, = NGDPZQ
Tax Revenue to GDP Ratio) t

- 2% M= OIO|Ef= X12 procedureS

Sl 2718, 7182 =3

GDP Uit Bz 9=

oL o™
ARASKHA

- PWL, = FTINVLM
- PY, =NGDPZQ

(Average Nominal Labour Tax Y Yy Py, - 29 M| H|0|Ef= X12 procedure=
Revenue to GDP Ratio) I VIEREVIEER $]
- PTR, 2 B8 MELHEZRH g2
GDP OiH| Y = O|HXIZ F PTR, = UAS
(Average Nominal Total — = - - PY, = NGDPZQ
Transfer to GDP Ratio) Y PV, - H2 O|MX|EML X12 procedureS
Sof 7|82 &F
GDP ChH| Bt 2 24 NFA  PNFA, - PNFA; = TINQ
(Average Net Forggn Debt to T Py . PY, = NGDPZO
GDP Ratio) t t

ZX: NZ Government(2021), p. 102~1042] LIS X2
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9. Q0¥ 2XM(Decomposition)
O (820 £4) a9d A9 i Z47H9] eE shhy S71kt A 23E Hols
O Zr 1z} folA A HARE oA B H(line) ZF ™G F710 gk <A

g
ol

o,

2l

2

719(marginal contribution)& U

"R

13t Q17H(Ageing Population): R IF57HE, &2 LFRAT HIE| e
TAEY F7F AU

o]z 4] F7HKIncreasing Health): ¥ Q33571 w2 191+ vl&o| T 9
FH| 371 AU

AU 2% S7NIncreasing Gen Govt): F QH571E, &2
of I 9=H|Y} VR A& F7F AUEL

o] AX|&(Transfers): ¥ AT157He, ¥ 1LFAF vl W& aH] F7F ¢
TR A& 571 daAEY 7P BFR HeiRl AluE e

L 5H] 88 Z7KIncreasing Disutility of Working): %2 AFE7H, =2 19
QI vl wWE Q=] F7F IR A& 7t AeAEY $7F ksHEg
S7PF B Heidl AU e

- ol HE ¥l HIE IelnE VR A FUsHA UERd

‘
kl
-
-
o
o

O ZF J=A flolA 2 HARH ok HA Adline)2 Al = 58 F+ A

A 2T o] ol GFL vHLA HlF
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10. 7|& Al22|0]M(Climate Simulation)

[22 m-5] 7F=2(A Single Drought)
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