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Variables of the model

Variable Model name Description

y y Real GDP: Total (100*log)

9 y_gap Real GDP: Total, gap (%)

7 y_trend Real GDP: Total, trend (100*log)

Ay dl_y_ trend Real GDP: Total, trend (%, QoQ)

Ay ddl_y Real GDP: Total (%, YoY)

YT y_agr Real GDP: Agricultural (100*log)

gar y_agr_gap Real GDP: Agricultural, gap (%)

g y_agr trend Real GDP: Agricultural, trend (100*log)
Ay*ar dl_y agr trend Real GDP: Agricultural, trend (%, QoQ)
Ayy®Ir d4l y agr Real GDP: Agricultural (%, YoY)

ymine y_mine Real GDP: Mining (100*log)

gmine y_mine_gap Real GDP: Mining, gap (%)

gmine y_mine_trend Real GDP: Mining, trend (100*log)
Agmine dl_y mine_trend Real GDP: Mining, trend (%, QoQ)
Aygmine d4l y mine trend Real GDP: Mining, trend (%, YoY)

A gymine d4l_y mine Real GDP: Mining (%, YoY)

Ayymine d4l y mine avg Real GDP: Mining (%, YoY, yearly avg)
Aygmime d4l _y mine trend avg Real GDP: Mining, trend (%, YoY, yearly avg)
yeore y_base Real GDP: Core (100*log)

geore y_base_gap Real GDP: Core, gap (%)

geore y_base trend Real GDP: Core, trend (100*log)

Ageore dl_y_ base trend Real GDP: Core, trend (%, QoQ)
Ayycere d4l_y base Real GDP: Core (%, YoY)

d dd Real Domestic Demand (100*log)

d dd_gap Real Domestic Demand, gap (%)

d dd_trend Real Domestic Demand, trend (100*log)
Ad dl_dd_trend Real Domestic Demand, trend (%, QoQ)
Ayd d4l_dd Real Domestic Demand (%, YoY)

c c Real Consumption (100*log)

¢ c_gap Real Consumption, gap (%)
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Variable Model name Description

€® ups_c_gap Real Consumption, gap shock (%)

c° e_c_gap Real Consumption, gap expected value (%)
& c_trend Real Consumption, trend (100*log)

Ac dl_c_trend Real Consumption, trend (%, QoQ)

Aye ddl_c Real Consumption (%, YoY)

inv inv Real Investment (100*log)

inv inv_gap Real Investment, gap (%)

einv ups_inv_gap Real Investment, gap shock (%)

inv’ e_inv_gap Real Investment, expected value gap (%)
inv inv_trend Real Investment, trend (100*log)

Ainv dl_inv_trend Real Investment, trend (%, QoQ)

Aginv d4l inv Real Investment (%, YoY)

Q tob Tobin-Q (%)

Q¢ e_tob Tobin-Q, expected value (%)

gov gov Real Government Consumption (100*log)
gov gov_ gap Real Government Consumption, gap (%)
gov gov_trend Real Government Consumption, trend (100*log)
Agov dl_gov_trend Real Government Consumption, trend (%, QoQ)
Aygov d4l gov Real Government Consumption (%, YoY)
ex ex Real Export (100*log)

€r ex_ gap Real Export, gap (%)

€x ex_trend Real Export, trend (100*log)

Aex dl_ex trend Real Export, trend (%, QoQ)

Agex d4l ex Real Export (%, YoY)

egnon—mine ex_non_mine Real Export: Non-Mining (100*log)

emnon—mine
~ e

egxnon—mine

exnon—mine

Aexnoni—mine

A4ewnonfmine
ex™mine
exv;zine

exﬁline

ex mnon_mine gap
e_ex_non_mine gap
ex non mine trend

dl ex non mine trend
d4l ex non mine
ex_mine

ex_ mine gap

ex_ mine trend

Real Export:
Real Export:
Real Export:
Real Export:
Real Export:
Real Export:
Real Export:
Real Export:

Non-Mining, gap (%)

Non-Mining, gap expected value (%)
Non-Mining, trend (100*log)
Non-Mining, trend (%, QoQ)
Non-Mining (%, YoY)

Mining (100*log)

Mining, gap (%)

Mining, trend (100*log)
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Variable Model name Description

Aegmine dl_ex mine_trend Real Export: Mining, trend (%, QoQ)
Agexmine d4l_ex_mine Real Export: Mining (%, YoY)

im im Real Import (100*log)

im im_gap Real Import, gap (%)

im im_trend Real Import, trend (100*log)

Aim dl_im_trend Real Import, trend (%, QoQ)

Agim d4l_im Real Import (%, YoY)

ime im_c_gap Consumed Real Import, gap (%)

iminv im_inv_gap Invested Real Import, gap (%)

imer im_ex_ gap Exported Real Import, gap (%)

Aimer dl_im_ ex_trend Exported Real Import, trend (%, QoQ)

cpi cpi CPI (100*log)

Acpi dl_cpi CPI (%, QoQ)

Acpi dl_cpi_gap CPI: Deviation from implicit target (%, QoQ)
Aycpi d4l cpi CPI (%, YoY)

Acpi® e dl cpi CPI (%, QoQ)

Aycpi© e_d4l cpi CPI (%, YoY)

tar target Implicit Inflation Target (%, YoY)

tar® e_target Implicit Inflation Target, expectation (%, YoY)
Pptuel rp_fuel gap Fuel price: gap (%)

pe p_c Deflator: Consumption (100*log)

Ap° dl p c Deflator: Consumption (%, QoQ)

Ayp© ddl p ¢ Deflator: Consumption (%, YoY)

pinY p_inv Deflator: Investment (100*log)

Apv dl_p_inv Deflator: Investment (%, QoQ)

Ayptmv d4l _p_inv Deflator: Investment (%, YoY)

pI°v p_gov Deflator: Govermnent Consumption (100*log)
ApIov dl_p_ gov Deflator: Govermnent Consumption (%, QoQ)
AypIo? d4l _p_ gov Deflator: Govermnent Consumption (%, YoY)
per p_ex Deflator: Export (100*log)

Ap®* dl p ex Deflator: Export (%, QoQ)

Ayp®® d4l p ex Deflator: Export (%, YoY)

pim p_im Deflator: Import (100¥log)
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Variable Model name Description

Api™m dl_ p_im Deflator: Import (%, QoQ)

Aypt™m d4l p_im Deflator: Import (%, YoY)

pY Py Deflator: Total GDP (100*log)

ApY dl p y Deflator: Total GDP (%, QoQ)

AypY d4l p y Deflator: Total GDP (%, YoY)

pY-a97 p_y_agr Deflator: Agricultural GDP (100*log)

ApYy-a9r dl_ p y agr Deflator: Agricultural GDP (%, QoQ)

Ayp¥a9” d4l p_y_ agr Deflator: Agricultural GDP (%, YoY)

pysmne p_y_mine Deflator: Mining GDP (100*log)

Apy-mine dl p y mine Deflator: Mining GDP (%, QoQ)

A ypy mine d4l p_y mine Deflator: Mining GDP (%, YoY)

py-eere p_y_base Deflator: Core GDP (100*log)

Apy-eore dl p_y_ base Deflator: Core GDP (%, QoQ)

Aypyeere d4l p_y_ base Deflator: Core GDP (%, YoY)

il rate Mongolbank rate (%)

i rate_uip Implied UIP-based Rate (%)

ieff rate_ eff Effective Money Market Rate (%)

7 r_trend Domestic Neutral Real Rate (%)

7 r_gap Real Rate gap (%)

ol rate_gap Policy Rate deviation from neutral nominal rate (%)

Prem prem Country Risk Premium (%)

sMNT/USD mnt__usd Nominal Exchange Rate: MNT /USD (100*log)

sMNT/USD, fix mnt_usd_fix Nominal Exchange Rate: MNT /USD, fixed regime (100*log)
AgMNT/USD fiz (] mnt usd_fix Nominal Exchange Rate: MNT/USD, fixed regime (100*log)
sMNT/USD,float  mnt usd_float Nominal Exchange Rate: MNT /USD, floating regime (100*log)
AsMNT/USD, float ] mnt usd_float Nominal Exchange Rate: MNT /USD, fixed regime (100*log)
AsMNT/USD dl_mnt usd Nominal Exchange Rate: MNT/USD (%, QoQ)
As@MNT/USD ¢ dl_mnt_usd Nominal Exchange Rate: MNT/USD, expected value (%, QoQ)
AysMNT/USD d4] mnt_usd Nominal Exchange Rate: MNT/USD (%, YoY)

s&MNT/USD e_mnt_usd Nominal Exchange Rate: MNT /USD, expected value (100*log)
AFMNT/USD dl_mnt_usd_trend Implied Nominal Exchange Rate trend (%, QoQ)

AgeMNT/USD e_dl mnt usd trend Implied Nominal Exchange Rate trend, expected value (%, QoQ)

s&MNT/USD, fiz o mnt usd_fix Nominal Exchange Rate: MNT /USD, expected value, fixed regime (100*log)
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Variable Model name Description

Se,MNT/USD,float

e mnt usd float Nominal Exchange Rate: MNT /USD, expected value, floating regime (100*log)

z VA Real Effective Exchange Rate (100*log)

2 7_gap Real Effective Exchange Rate, gap (%)

z z_trend Real Effective Exchange Rate, trend (100*log)
Az dl_z_trend Real Effective Exchange Rate, trend (%, QoQ)
Az dl_z Real Effective Exchange Rate (%, QoQ)

pby prim_bal rate Primary balance to GDP (%)

phyYearty prim_bal rate avg Primary balance to GDP yearly average (%)
pby prim_bal rate gap Primary balance to GDP, gap (%)

pby prim_bal rate trend  Primary balance to GDP, trend (%)

inc income _gap Real Labor Income Rate, gap (%)

emptotal emp _total Employment: Total (100*1og)

ermptotel emp_total gap Employment: Total, gap (%)

emptotal emp_total trend Employment: Total, trend (100*log)
Aemptotel dl emp total trend Employment: Total, trend (%, QoQ)
Agemptore d4l emp_total Employment: Total (%, YoY)

emptotabyearly emp_total avg Employment: Total, yearly average (100*log)
wtetel wage_total Real Wage: Total (100*log)

wtotal wage total gap Real Wage: Total, gap (%)

wtotal wage_total trend Real Wage: Total, trend (100*log)

Aqtotal dl_wage total Real Wage: Total (%, QoQ)

Ajwtordd d4l_wage_total Real Wage: Total (%, YoY)

Atotel dl_wage total trend  Real Wage: Total, trend (%, QoQ)

emp®ere emp _core Employment: Core (100*log)

emp®re emp _core_ gap Employment: Core, gap (%)

empcore emp _core_trend Employment: Core, trend (100*log)
Aempcore dl_emp core_ trend Employment: Core, trend (%, QoQ)
Agempeore d4l _emp_core Employment: Core (%, YoY)

empcerevearly emp _core_avg Employment: Core, yearly average (100*log)
weere wage core Real Wage: Core (100*log)

weere wage_core_gap Real Wage: Core, gap (%)

weere wage core_trend Real Wage: Core, trend (100*log)

Awecore dl_wage core Real Wage: Core (%, QoQ)
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Variable Model name Description

Ajweore d4l wage core Real Wage: Core (%, YoY)

Ameore dl_wage core_trend Real Wage: Core, trend (%, QoQ)

emp9” emp _agr Employment: Agricultural (100*log)
emp®” emp _agr_gap Employment: Agricultural, gap (%)
emp®9” emp _agr trend Employment: Agricultural, trend (100*log)
Aemp®I” dl_emp agr trend Employment: Agricultural, trend (%, QoQ)
Agemp®I” d4l _emp agr Employment: Agricultural (%, YoY)
empITvearty emp_agr_avg Employment: Agricultural, yearly average (100*log)
wI" wage agr Real Wage: Agricultural (100*log)

w9 wage _agr_gap Real Wage: Agricultural, gap (%)

wIr wage agr trend Real Wage: Agricultural, trend (100*log)
Aw*9" dl wage agr Real Wage: Agricultural (%, QoQ)
Ayw*9” d4l wage agr Real Wage: Agricultural (%, YoY)

Aw*I" dl_wage agr trend Real Wage: Agricultural, trend (%, QoQ)
emp™ine emp__mine Employment: Mining (100*log)

ermp™ine emp _mine_gap Employment: Mining, gap (%)

empine emp mine trend Employment: Mining, trend (100*log)
Aemp™ine dl_emp mine trend Employment: Mining, trend (%, QoQ)
Agemp™ine d4l _emp_ mine Employment: Mining (%, YoY)
empmineyearly emp mine _avg Employment: Mining, yearly average (100*log)
wmine wage _mine Real Wage: Mining (100*log)

wmine wage mine_gap Real Wage: Mining, gap (%)

pmine wage mine trend Real Wage: Mining, trend (100*log)
Awmine dl wage mine Real Wage: Mining (%, QoQ)

A gwmine d4l wage mine Real Wage: Mining (%, YoY)

Agmine dl wage mine trend  Real Wage: Mining, trend (%, QoQ)

ytP yw Foreign Demand (100*log)

gtp yW_ gap Foreign Demand, gap (%)

gt'P yw_trend Foreign Demand, trend (100*log)

ANTLES dl_yw_trend Foreign Demand, trend (%, QoQ)

AyFP dl_yw Foreign Demand (%, QoQ)

AqgytP d4l yw Foreign Demand (%, YoY)

cpithUsSp cpi_imp_usd Foreign effective CPI in USD (100*log)
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Variable Model name Description

AcpithUsDP dl_cpi_imp_ usd Foreign effective CPI in USD (%, QoQ)
AyepitUsb d4]l _cpi_imp_ usd Foreign effective CPI in USD (%, YoY)

Acpit’ dl_cpi_imp Foreign effective CPI in MNT (%, QoQ)

yoN y_cn Real GDP: China (100*log)

geN y_cn_gap Real GDP: China, gap (%)

T y_cn_trend Real GDP: China, trend (100*log)

AyEN dl_y cn_trend Real GDP: China, trend (%, QoQ)

AyEN dl_y cn Real GDP: China (%, QoQ)

Ayy©N d4l y cn Real GDP: China (%, YoY)

A yyCNyearly d4l y cn_avg Real GDP: China yearly average growth (%, YoY)
Acpi®N dl_cpi_cn CPI: China (%, QoQ)

Aycepi©N d4l _cpi_cn CPI: CN (%, YoY)

AsCNY/USD dl_cny usd Nominal Exchange Rate: CNY/USD (%, QoQ)
yUs y_us Real GDP: US (100*1log)

gvs y_us_gap Real GDP: US, gap (%)

gUs y_us_trend Real GDP: US, trend (100*log)

AyYS dl_y us_ trend Real GDP: US, trend (%, QoQ)

AyUs dl_y us Real GDP: US (%, QoQ)

AyyUs d4l y wus Real GDP: US (%, YoY)

AcpiVs dl_cpi_us CPI: US (%, QoQ)

AyepiVs d4l_cpi_us CPI: US (%, YoY)

ivs rate_ us Interest rate: FED Funds rate (%)

FUs r_us_trend Real Interest rate trend: US (%)

yEY y_eu Real GDP: EU (100*log)

gEv y_eu_gap Real GDP: EU, gap (%)

yFv y_eu_trend Real GDP: EU, trend (100*log)

AyPY dl_y eu_trend Real GDP: EU, trend (%, QoQ)

AyPY dl_y eu Real GDP: EU (%, QoQ)

AgyPY d4l y eu Real GDP: EU (%, YoY)

AcpiPY dl_cpi_eu CPIL: EU (%, QoQ)

AyepitV d4l_cpi_eu CPIL: EU (%, YoY)

AsPUR/USD dl_eur usd Nominal Exchange Rate: EUR/USD (%, QoQ)
ppCommedity gcommodity _gap Weighted average of exported commodity price, gap (%)
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Variable Model name Description

AppCommodity dl gcommodity trend  Weighted average of exported commodity price, trend (%, QoQ)
pCopper copper Copper price in USD (%, 100*log)
ApCopper dl_copper Copper price in USD (%, QoQ)
A pCopper d4l _copper Copper price in USD (%, YoY)
rpCopver qcopper Copper real price (100*log)
ypCopper qcopper_gap Copper real price, gap (%)
rpCopper qcopper__trend Copper real price, trend (100*log)
ArpCopper dl_qcopper Copper real price (%, QoQ)
AppCopper dl _qcopper _trend Copper real price, trend (%, QoQ)
plron iron Iron price in USD (%, 100*log)
Aplron dl_iron Iron price in USD (%, QoQ)
Ayplron d4l_iron Iron price in USD (%, YoY)
pplron giron Iron real price (100*log)

rplren giron_gap Iron real price, gap (%)

rplron giron_trend Iron real price, trend (100*log)
Arplron dl_qiron Iron real price (%, QoQ)

Arplron dl_giron_trend Iron real price, trend (%, QoQ)
ptrood food Food price in USD (%, 100*log)
ApFood dl_food Food price in USD (%, QoQ)

A ypFood d4l food Food price in USD (%, YoY)
rptood gfood Food real price (100*log)

yplood qfood _gap Food real price, gap (%)

rptrood gfood _trend Food real price, trend (100*log)
ArpFood dl_gfood Food real price (%, QoQ)
Arptoed dl_qgfood trend Food real price, trend (%, QoQ)
pOil oil Oil price in USD (%, 100*log)
ApOit dl_oil Oil price in USD (%, QoQ)
AypQil d4l oil Oil price in USD (%, YoY)

rpOil qoil Oil real price (100*log)

7pPt qoil _gap Oil real price, gap (%)

rpOit qoil _trend Oil real price, trend (100*log)
ArpOil dl_qoil Oil real price (%, QoQ)

ArpQH dl_qoil _trend Oil real price, trend (%, QoQ)
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Parameters of the model

Parameter Model name Description Value
o factor Scale parameter for standard errors 88.59
w9 w_agr Weights in GDP identity: Agricultural 0.07
wY:mine w_ mine Weights in GDP identity: Mining 0.15
wY:° w_C Weights in GDP identity: Consumption 0.55
wyr v w_inv Weights in GDP identity: Investment 0.30
wY9°v w__gov Weights in GDP identity: Government Consumption 0.14
wYer w_ex Weights in GDP identity: Export 0.60
wyrim w_im Weights in GDP identity: Import 0.59
weTmine W_ex mine Weights in Export: Mining 0.60
w'me w_im_c¢ Weights in Import: Consumption 0.15
wimine w_im_inv Weights in Import: Investment 0.25
wemp.egr W _emp_agr Weights in Labor market: Agricultural 0.10
wempmine W_emp mine Weights in Labor market: Mining 0.10
woN wW_yw_cn Weights in Foreign Demand: China 0.70
wFU wW_yw_eu Weights in Foreign Demand: EU 0.15
wON-OPI w_cpi_imp_cn Weights in Foreign CPI: China 0.40
wBUCPI w_cpi_imp eu Weights in Foreign CPI: EU 0.30
whX W__neer Weights of Fixed Exchange rate regime 0.37
weom w__commodity Weights of copper in exported commodities 0.75
wCommodity,CN v comm_cn Weights of China in commodity basket 0.40
wCommedity, EU v comm__eu Weights of EU in commodity basket 0.20
ssAT"" ss_dl_y agr trend Steady-state: Agricultural growth (%, QoQ) 1.00
PP A ss_dl y mine trend Steady-state: Mining growth (%, QoQ) 1.80
s8¢ ss_dl_c_trend Steady-state: Consumption growth (%, QoQ) 4.50
sginv ss_dl inv_trend Steady-state: Investment growth (%, QoQ) 5.00
55590V ss_dl_gov_trend Steady-state: Government consumption growth (%, QoQ) 4.50
sghex™ e ss_dl _ex mine_trend Steady-state: Mining Export growth (%, QoQ) 1.80
sglem e ss_dl ex non mine trend Steady-state: Non-Mining Export growth (%, QoQ) 8.00
558V ss_dl_y trend Steady-state: GDP growth (%, QoQ) 4.52
sgBim ss_dl_im_trend Steady-state: Import growth (%, QoQ) 4.49
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Parameter Model name Description Value
5B ss_dl y base trend Steady-state: GDP Core growth (%, QoQ) 5.39
sgtar ss_target Steady-state: CPI (%, YoY) 4.88
5Py ss_prim_bal rate trend Steady-state: Primary balance to GDP ratio (%) 0.00
ssPrem ss__prem Steady-state: Risk premium (%) 3.50
5587 ss_dl_z trend Steady-state: Real Exchange Rate trend (%, QoQ) —1.50
ss” ss_r_trend Steady-state: Real Interest Rate trend (%) 4.00
ssAT ss_dl _wage core trend Steady-state: Real Wage, Core growth (%, QoQ) 3.35
ssAwH" ss_dl wage agr trend Steady-state: Real Wage, Agricultural growth (%, QoQ) 1.00
sgAa™e ss_dl wage mine trend Steady-state: Real Wage, Mining growth (%, QoQ) 1.00
sghw ! ss_dl _wage total trend Steady-state: Real Wage, Total (%, QoQ) 2.88
sglemp™t! ss_dl emp total trend Steady-state: Employment Wage, Total (%, QoQ) 1.94
558777 ss_dl _yw_trend Steady-state: Effective foreign demand (%, QoQ) 5.42
587" ss_dl y cn_trend Steady-state: China GDP growth (%, QoQ) 7.00
sgBepi®V ss_dl cpi_cn Steady-state: China CPI (%, YoY) 2.00
sgAsONYIUED ss_dl_cny usd Steady-state: CNY/USD (%, QoQ) 0.00
558977 ss_dl y wus_ trend Steady-state: China GDP growth (%, QoQ) 2.00
sslepi’? ss_dl cpi_us Steady-state: China CPI (%, YoY) 2.00
ss™ " ss_r us_ trend Steady-state: US Real Interest Rate (%) 2.00
ss87" ss_dl y eu trend Steady-state: EU GDP growth (%, QoQ) 1.50
sgderi®’ ss_dl cpi_eu Steady-state: EU CPI (%, YoY) 2.00

AsEURITSE ss_dl eur usd Steady-state: EUR/USD (%, QoQ) 0.00
s ss_dl qgfood trend Steady-state: Real price of Food growth (%, QoQ) 1.00
st ss_dl_qoil trend Steady-state: Real price of Oil growth (%, QoQ) 1.00
ss AT ss_dl qcopper_trend Steady-state: Real price of Copper growth (%, QoQ) 1.00
PrEy B ss_dl qiron_ trend Steady-state: Real price of Iron growth (%, QoQ) 1.00
P rho y agr gap Autoregressive coefficient: Agricultural GDP gap 0.26
PR rho dl_y agr trend Autoregressive coefficient: Agricultural GDP trend 0.80
pAm‘m rho y mine gap Autoregressive coefficient: Mining GDP gap 0.21
prye rtho dl y mine trend Autoregressive coefficient: Mining GDP trend 0.50
pé””mm rho _ex mine gap Autoregressive coefficient: Mining Export gap 0.10
pIov rho gov_gap Autoregressive coefficient: Government Consumption gap 0.36
phe rho dl c_trend Autoregressive coefficient: Consumption trend 0.80
pAiﬁ” rtho dl inv_trend Autoregressive coefficient: Investment trend 0.75
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Parameter Model name Description Value
pRIov rho _dl_gov_trend Autoregressive coefficient: Government Consumption trend 0.85
pAe™ e tho dl_ex mine_trend Autoregressive coefficient: Mining Export trend 0.70
,DA‘{/""WWmme rho dl ex non mine trend Autoregressive coefficient: Non-Mining Export trend 0.90
pAim rho dl im _trend Autoregressive coefficient: Import trend 0.60
pAim_’” rho _dl im ex_trend Autoregressive coefficient: Exported Import trend 0.30
ppi’y rho prim bal rate gap Autoregressive coefficient: Primary Balance to GDP ratio gap 0.25
ppgy rho prim bal rate trend Autoregressive coefficient: Primary Balance to GDP ratio trend 0.60
pter rho target Autoregressive coefficient: CPI Target 0.95
pipol rho rate Autoregressive coefficient: Policy rate smoothing 0.74
prrem rho prem Autoregressive coefficient: Risk premium 0.70
pR? rho _dl z trend Autoregressive coefficient: Real Exchange Rate 0.90
PP tho dl p ¢ Autoregressive coefficient: Consumption deflator 0.00
pA”mv rho dl_p inv Autoregressive coefficient: Investment deflator 0.00
AP’ rtho dl p gov Autoregressive coefficient: Government Consumption deflator 0.00
AP rtho dl p ex Autoregressive coefficient: Export deflator 0.25
AP’ rho dl p_ y Autoregressive coefficient: GDP deflator 0.25
pATDy'mme rtho dl _p_ y mine Autoregressive coefficient: Mining GDP deflator 0.25
pAre rtho dl_p_y base Autoregressive coefficient: Core GDP deflator 0.25
pemP e rho_emp_ core gap Autoregressive coefficient: Core Employment, gap 0.50
premp rho dl emp core trend Autoregressive coefficient: Core Employment, trend growth 0.90
P rho wage core gap Autoregressive coefficient: Core Real Wage, gap 0.50
pREee rho _dl wage core trend Autoregressive coefficient: Core Real Wage, trend growth 0.90
pemP?" rho _emp agr gap Autoregressive coefficient: Agricultural Employment, gap 0.50
premp rho dl emp agr trend Autoregressive coefficient: Agricultural Employment, trend growth 0.70
P rho wage agr gap Autoregressive coefficient: Agricultural Real Wage, gap 0.40
pRE" rho_dl wage agr trend Autoregressive coefficient: Agricultural Real Wage, trend growth 0.70
perp™ e rho _emp_ mine_gap Autoregressive coefficient: Mining Employment, gap 0.50
pAempmi”e rho dl emp mine trend Autoregressive coefficient: Mining Employment, trend growth 0.70
pwmmc rho wage mine gap Autoregressive coefficient: Mining Real Wage, gap 0.40
pAwmme rho dl wage mine trend Autoregressive coefficient: Mining Real Wage, trend growth 0.70
pQCN rtho y cn_ gap Autoregressive coefficient: China GDP, gap 0.70
pA@CN rtho dl y cn_trend Autoregressive coefficient: China GDP, trend growth 0.80
pAC’”CN rho dl cpi cn Autoregressive coefficient: China CPI 0.70
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Parameter Model name Description Value

AP rho dl cny usd Autoregressive coeflicient: CNY/USD 0.70
pQEU rho y eu gap Autoregressive coefficient: EU GDP, gap 0.70
pAyEU rho dl _y eu_ trend Autoregressive coefficient: EU GDP, trend growth 0.80
pAcPiEU rho dl cpi_eu Autoregressive coefficient: EU CPI 0.60
pASEUR/USD rho _dl _eur usd Autoregressive coefficient: EUR/USD 0.70
pQUS rho _y us_gap Autoregressive coefficient: US GDP, gap 0.60
pA@US rho dl_y us_ trend Autoregressive coefficient: US GDP, trend growth 0.80
pACmUS rho dl cpi_us Autoregressive coefficient: US CPI 0.70
piUS rho_rate us Autoregressive coefficient: FED Funds Rate 0.90
p’:US rho r us_trend Autoregressive coefficient: US Real Interest Rate 0.90
p’;pFOOd rho gfood gap Autoregressive coefficient: Real Price of Food, gap 0.50
pAFpFOOd rho dl gfood trend Autoregressive coefficient: Real Price of Food, trend growth 0.80
p’"?’ou rho qoil gap Autoregressive coefficient: Real Price of Oil, gap 0.30
pApr” rho _dl_qoil trend Autoregressive coefficient: Real Price of Oil, trend growth 0.80
pTApODpper rho_qcopper gap Autoregressive coefficient: Real Price of Copper, gap 0.50
pAfpcopp” rho _dl _qcopper_trend Autoregressive coefficient: Real Price of Copper, trend growth 0.80
P rho qiron_gap Autoregressive coefficient: Real Price of Iron, gap 0.50
pAFpM" rho dl qiron trend Autoregressive coefficient: Real Price of Iron, trend growth 0.80
(0 cl _y_ mine gap Mining GDP gap: Foreign Demand coefficient 0.19
(5 c2_y_mine_ gap Mining GDP gap: commodity real price gap coefficient 0.10
ay cl _c_gap Consumption gap: backward-looking coefficient 0.13
D) c2_c_gap Consumption gap: real interest rate gap coeflicient 0.12
Qs c3_c_gap Consumption gap: income gap coefficient 0.05
Qay cd c_gap Consumption gap: agricultural gap coefficient 0.10
51 cl_inv_gap Investment gap: backward-looking coefficient 0.23
B2 c2_inv_gap Investment gap: Tobin-Q coefficient 0.30
B3 cl_tob Tobin-Q: forward-looking coefficient 0.50
B4 c2_tob Tobin-Q: GDP gap coefficient 0.10
Bs c3_tob Tobin-Q: commodity real price gap coefficient 0.10
Bs cd_tob Tobin-Q: real interest rate gap coefficient 0.40
Y1 cl _ex non_ mine gap Non-mining Export gap: backward-looking coefficient 0.21
Y2 c2_ex_non_ mine gap Non-mining Export gap: forward-looking coefficient 0.00
Y3 c¢3_ex_non_mine_ gap Non-mining Export gap: real exchange rate gap coefficient 0.10
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Parameter Model name Description Value
V4 c4d _ex non_mine_ gap Non-mining Export gap: Mining GDP gap coefficient 0.10
s €c5_ex_non_mine_gap Non-mining Export gap: foreign demand gap coefficient 0.81
Y6 c6_ex non_ mine gap Non-mining Export gap: mining export gap coefficient 0.30
¥z cl ex mine gap Mining Export: real exchange rate gap coefficient 0.10
Y8 c2_ex_mine_gap Mining Export: Mining GDP gap coefficient 0.64
Y9 c3_ex mine gap Mining Export: commodity real price gap coefficient 0.10
10 cl im c_ gap Consumed Import: backward-looking coefficient 0.40
Y11 c2_im_c¢_gap Consumed Import: forward-looking coefficient 0.20
Y12 c3_im_c_gap Consumed Import: consumption elasticity coefficient 0.50
Y13 c4d _im c_gap Consumed Import: real exchange rate gap coefficient 0.10
Y14 cl im_ inv_gap Invested Import: backward-looking coeflicient 0.40
Y15 c2_im_inv_gap Invested Import: forward-looking coefficient 0.20
Y16 c3_im_inv_gap Invested Import: investment elasticity coeflicient 0.50
Y17 cl im_ ex_ gap Exported Import: backward-looking coefficient 0.65
Y18 c2_im_ex_gap Exported Import: forward-looking coefficient 0.20
Y19 c3_im_ex_gap Exported Import: export elasticity coefficient 0.10
12 cl _dl cpi CPI: backward-looking coefficient 0.11
vy c2_dl cpi CPI: imported inflation coeflicient 0.02
V3 c3_dl cpi CPI: real marginal cost coefficient 0.24
vy c4 dl cpi CPI: share of domestic demand in real marginal cost 0.50
Us ch_dl_ cpi CPI: real price of food gap coefficient 0.08
Vg c6_dl cpi CPI: real price of oil gap coefficient 0.01
vy c7_dl_cpi Domestic fuel real price: backward-looking coefficient 0.50
Vg c8 dl cpi Domestic fuel real price: cost coefficient 0.10
129 c9 dl cpi Domestic fuel real price: oil price weight 0.25
01 cl rate Policy rate: reaction to expected CPI 1.13
0 c2_rate Policy rate: reaction to core GDP gap 0.30
03 c3_rate Policy rate: reaction to nominal exchange rate changes 0.10
04 cl mnt usd Nominal exchange rate: previous depreciation coefficient 0.70
05 c2_mnt_usd Nominal exchange rate: real exchange rate gap coefficient 0.40
O cl e mnt usd Nominal exchange rate: forward-looking coefficient 0.60
07 cl prem Risk premium: Primary Balance to GDP gap coefficient 0.60
s c2_prem Risk premium: GDP growth coeflicient 0.20
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Parameter Model name Description Value
Oy cl dl_z trend Real exchange rate trend: commodity price trend coefficient 0.10
vy cl dl p ex Export Deflator: Commodity price gap coefficient 0.70
Vg cl dl p y agr Agricultural Deflator: CPI coefficient 0.10
1 cl prim_bal rate gap Primary Balance gap: consumption gap coefficient 0.08
L2 c2_prim_bal rate gap Primary Balance gap: income gap coefficient 0.10
143 c3_prim_ bal rate gap Primary Balance gap: mining gap coefficient 0.05
m c4_prim_ bal rate gap Primary Balance gap: government consumption gap coefficient 0.13
15 cl prim_ bal rate trend Primary Balance to GDP trend: commodity price trend coeflicient 0.03
(1 cl_emp_core_gap Core Employment gap: core GDP gap coefficient 0.40
Ca cl _dl _emp core trend Core Employment trend: core GDP trend coefficient 0.45
(3 cl emp agr gap Agricultural Employment gap: agricultural GDP gap coefficient 0.60
Ca cl _emp mine gap Mining Employment gap: mining GDP gap coefficient 0.80
(s cl wage core gap Core Real Wage gap: core GDP gap coefficient 0.30
Cs cl wage agr gap Agricultural Real Wage gap: agricultural GDP gap coefficient 0.40
(7 cl wage mine gap Mining Real Wage gap: mining GDP gap coeflicient 0.25
(s cl dl wage core trend Core Real wage trend: core GDP trend coefficient 0.40
w1 cl dl c_trend Consumption trend: real interest rate trend coefficient 0.05
wa c2_dl c¢_ trend Consumption trend: mining GDP trend coefficient 0.10
w3 cl _dl _inv_trend Investment trend: commodity price trend coefficient 0.10
Wy c2_dl inv_trend Investment trend: GDP growth trend coefficient 0.05
ws cl _dl ex mine_ trend Mining Export trend: mining GDP trend coefficient 0.75
we c2_dl ex mine trend Mining Export trend: commodity price trend coefficient 0.90
wy cl dl ex non mine trend Non-Mining Export trend: real exchange rate trend coefficient 0.40
ws c2_dl ex non mine trend Non-Mining Export trend: foreign demand trend coefficient 0.10
Wo c¢3_dl ex non mine trend Non-Mining Export trend: mining export trend demand trend coefficient ~ 0.80
w10 cl dl _y mine trend Mining GDP trend: Mining Export coefficient 0.50
K1 cl dl cpi _cn China CPI: Demand coefficient 0.10
Ko c2_dl cpi_cn China CPI: Food coefficient 0.04
K3 c3_dl cpi cn China CPI: Oil coefficient 0.01
K4 cl_dl _cpi_eu EU CPI: Demand coefficient 0.25
K5 c2_dl cpi_eu EU CPI: Food coefficient 0.02
Ke c¢3_dl cpi eu EU CPI: Oil coefficient 0.01
K7 cl dl cpi us US CPIL: Demand coefficient 0.20

go to the next page

32



29-Jan-2017 22:39:33 Technical appendix: Equations, variables, parameters

Parameter Model name Description Value
Kg c2_dl _cpi_us US CPI: Food coefficient 0.03
Ko c3_dl cpi us US CPI: Oil coefficient 0.01
K10 cl qoil gap Qil real price gap: Demand coefficient 0.10
K11 cl qcopper_gap Copper real price gap: Demand coefficient 0.20
K12 cl qgiron_gap Iron real price gap: Demand coefficient 0.20
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Shocks of the model

Shock Model name Description Std
e eps_y_gap Shocks to Real GDP: Total, gap (%) 0.01
gy eps_y_agr_gap Shocks to Real GDP: Agricultural, gap (%) 0.20
gy eps_y_mine gap Shocks to Real GDP: Mining, gap (%) 0.30
gy eps_y_base gap Shocks to Real GDP: Core, gap (%) 0.01
ed eps_dd_gap Shocks to Real Domestic Demand, gap (%) 0.01
gt eps_c_gap Shocks to Real Consumption, gap (%) 0.15
ginv eps_inv_gap Shocks to Real Investment, gap (%) 0.30
ggov eps_gov_ gap Shocks to Real Government Consumption, gap (%) 0.50
geanonTmine eps_ex_non_mine_gap Shocks to Real Non-mining Export, gap (%) 0.20
geamine eps_ex_mine_gap Shocks to Real Mining Export, gap (%) 0.30
gim eps_im_gap Shocks to Real Import, gap (%) 0.25
Ay eps_dl _y_ trend Shocks to Real GDP: Total, trend (%, QoQ) 0.01
gAYy eps_dl_y agr trend Shocks to Real GDP: Agricultural, trend (%, QoQ) 0.10
ghymine eps_dl_y mine_trend Shocks to Real GDP: Mining, trend (%, QoQ) 0.20
ghyeore eps_dl_y base trend Shocks to Real GDP: Core, trend (%, QoQ) 0.01
ehd eps_dl dd_trend Shocks to Real Domestic Demand, trend (%, QoQ) 0.01
ghe eps_dl c¢_trend Shocks to Real Consumption, trend (%, QoQ) 0.10
ghiny eps_dl_inv_trend Shocks to Real Investment, trend (%, QoQ) 0.20
ghgov eps_dl gov_trend Shocks to Real Government Consumption, trend (%, QoQ) 0.20
glexn =" ans dl_ex_non_mine_trend Shocks to Real Non-mining Export, trend (%, QoQ) 0.10
ghexmine eps_dl ex mine_trend Shocks to Real Mining Export, trend (%, QoQ) 0.25
ghim eps_dl im_trend Shocks to Real Import, trend (%, QoQ) 0.10
ghep eps_dl cpi Shocks to CPI (%, QoQ) 0.50
gtar eps_ target Shocks to Implicit Inflation Target (%, QoQ) 0.05
ear? eps_dl_p vy Shocks to Deflators: Total GDP (%, QoQ) 10.00
gl eps dl p y agr Shocks to Deflators: Agricultural GDP (%, QoQ) 10.00
gl e eps_dl_p_y mine Shocks to Deflators: Mining GDP (%, QoQ) 10.00
gAp? e eps_dl _p_y_ base Shocks to Deflators: Core GDP (%, QoQ) 10.00
ghr” eps_dl _p ¢ Shocks to Deflators: Consumption (%, QoQ) 10.00
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Shock Model name Description Std
ghr™ eps_dl p inv Shocks to Deflators: Investment (%, QoQ) 10.00
ghr?” eps_dl p gov Shocks to Deflators: Government Consumption (%, QoQ) 10.00
ghr™” eps_dl p ex Shocks to Deflators: Export (%, QoQ) 10.00
gAp™ eps_dl p im Shocks to Deflators: Import (%, QoQ) 10.00

it eps_ rate Shocks to Policy Rate (%) 0.10
gh? eps_dl z trend Shocks to Real Exchange Rate, trend (%, QoQ) 0.07

AsMNTITSD eps_mut_usd Shocks to Nominal Exchange Rate (%, QoQ) 1.00
gbrem eps_ prem Shocks to Risk Premium (%) 0.20
ePb eps_prim_bal rate gap Shocks to Primary Balance, gap (%) 1.00
erby eps_prim_bal rate trend  Shocks to Primary Balance to GDP, trend (%) 0.10
gemp! 7! eps_emp _total gap Shocks to Employment: Total, gap (%) 0.01
ghemp!ote! eps_dl emp total trend Shocks to Employment: Total, trend (%, QoQ) 0.01
gemp™?” eps_emp_agr_gap Shocks to Employment: Agricultural, gap (%) 0.30
ghemp™?’ eps_dl_emp agr trend Shocks to Employment: Agricultural, trend (%, QoQ) 0.10
e eps_wage agr_gap Shocks to Real Wage: Agricultural, gap (%) 0.15
ghw™?” eps_dl wage agr trend Shocks to Real Wage: Agricultural, trend (%, QoQ) 0.15
gemnp™ e eps_emp_mine_gap Shocks to Employment: Agricultural, gap (%) 0.30
ghemp™ine eps_dl emp mine trend Shocks to Employment: Agricultural, trend (%, QoQ) 0.10
g™ eps_wage mine gap Shocks to Real Wage: Agricultural, gap (%) 0.15
gho™ne eps_dl wage mine trend  Shocks to Real Wage: Agricultural, trend (%, QoQ) 0.10
gempe eps_emp __core_ gap Shocks to Employment: Core, gap (%) 0.15
ghemp®eTe eps_dl _emp core trend Shocks to Employment: Core, trend (%, QoQ) 0.10
gw™ eps_ wage_core_gap Shocks to Real Wage: Core, gap (%) 0.30
ghwee eps_dl wage core trend Shocks to Real Wage: Core, trend (%, QoQ) 0.10
e eps_y_cn_gap Shocks to Real GDP: China, gap (%) 0.50
B eps_dl y cn_trend Shocks to Real GDP: China, trend (%, QoQ) 0.10
glepi®N eps_dl_cpi_cn Shocks to CPI: China (%, QoQ) 1.00

sONY/USP eps_dl cny usd Shocks to Nominal Exchange Rate: CNY/USD (%, QoQ)  1.00
g™’ eps_y_eu_gap Shocks to Real GDP: EU, gap (%) 0.50
AT eps_dl _y eu_trend Shocks to Real GDP: EU, trend (%, QoQ) 0.10
glepi®? eps_dl_cpi_eu Shocks to CPI: EU (%, QoQ) 1.00
gs"URIIED eps_dl eur usd Shocks to Nominal Exchange Rate: EUR/USD (%, QoQ) 1.00
ei”” eps_y_us_gap Shocks to Real GDP: US, gap (%) 0.50
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Shock Model name Description Std
AT’ eps_dl_y_ us_trend Shocks to Real GDP: US, trend (%, QoQ) 0.10
ghepi”? eps_dl_cpi_us Shocks to CPI: US (%, QoQ) 1.00
g”® eps_rate us Shocks to FED Funds Rate (%) 0.04
e’ eps_r_us_trend Shocks to Real Intererst Rate, trend (%) 0.01
gTperer eps_ qcopper_gap Shocks to Real Price of Copper, gap (%) 0.50
g AT eps_dl qcopper trend Shocks to Real Price of Copper, trend (%, QoQ) 0.75
g eps_ qgiron_gap Shocks to Real Price of Iron, gap (%) 1.00
gArp!n eps_dl giron trend Shocks to Real Price of Iron, trend (%, QoQ) 0.75
g eps_gfood gap Shocks to Real Price of Food, gap (%) 0.75
gArpT oo eps_dl_qgfood trend Shocks to Real Price of Food, trend (%, QoQ) 0.50
g eps_qoil _gap Shocks to Real Price of Oil, gap (%) 0.75
gArp? eps_dl qoil trend Shocks to Real Price of Oil, trend (%, QoQ) 0.50
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Production side
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Expenditure side
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Expenditure side
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Contributions to Output gap
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Contributions to Investment gap
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Contributions to Net-Export gap
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Contributions to Export gap
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Contributions to Mongolbank rate
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Shock decomposition for selected variables

16



29-Jan-2017 22:29:38 Filter and forecast report 17

Mongolbank rate gap (%)

-4
| | | | | | | | | | |

2005:1 2006:1 2007:1 2008:1 2009:1 2010:1 2011:1 2012:1 2013:1 2014:1 2015:1 2016:1

Shock contributions

2005:1 2006:1 2007:1 2008:1 2009:1 2010:1 2011:1 2012:1 2013:1 2014:1 2015:1 2016:1

I Domestic [l Foreign [ Supply I Commodity [ Monetary, premium [ Fiscal [ JLabor [___|Other [__]initial




29-Jan-2017 22:29:38 Filter and forecast report

Consumer Price Index gap (%, QoQ)
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Export gap (%)
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Import gap (%)
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Real wage gap (%)
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Real Exchange rate gap (%)
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Historical forecast exercises: without any exogenous assumptions, calibrated model
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Monetary policy, and financial variables
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Production side

GDP gap (%) Agriculture gap (%)
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Production side

GDP: Total (YoY, %) GDP: Agriculture (YoY, %)
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Expenditure side
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RMSE ratios

RMSE ratios: without any assumptions, calibrated model

Name QL Q2]Q3|Q4|Q5|Q6|QT7 Q8
Mongolbank rate (%) |0.94]0.79(0.73|0.74|0.74|0.74]0.73 0.74
CPI (YoY, %) 0.70]0.68 |0.64 |0.64|0.63|0.65 | 0.69 0.72
MNT/USD (100*log) |0.79|0.64|0.51]0.49|0.49|0.52 |0.56 0.60
GDP: Total (YoY, %) |0.63|0.57|0.49|0.48]0.71|0.72]0.76 0.72
Consumption (YoY, %) |0.67|0.57|0.51]0.41|0.61|0.74]0.70 0.73
Investment (YoY, %) |0.65]0.57|0.51|0.52|0.76 |0.72|0.66 0.62
Export (YoY, %) 0.57(0.49/0.48|0.44(0.70|0.92|0.94 0.94
Import (YoY, %) 0.60/0.50|0.48{0.42(0.64 |0.69|0.73 0.73
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Historical forecast exercises: with exogenous assumptions, calibrated model
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Monetary policy, and financial variables

Mongolbank rate (%) CPI (YoY, %)
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Production side

GDP gap (%) Agriculture gap (%)
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Production side

GDP: Total (YoY, %) GDP: Agriculture (YoY, %)
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40
Expenditure side
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Expenditure side

Consumption (YoY, %) Investment (YoY, %)
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RMSE ratios

RMSE ratios: with exogenous assumptions, calibrated model

Name QL Q2 |1Q3|Q4]Q5|Q6 | Q7 Q8
Mongolbank rate (%) [0.89|0.68(0.580.53|0.50(0.4810.47 0.47
CPI (YoY, %) 0.67]0.63]0.56 |0.53|0.50 [ 0.50{0.52 0.53
MNT/USD (100*log) ]0.76/0.61|0.51|0.46|0.46|0.48|0.52 0.57
GDP: Total (YoY, %) [0.66|0.69|0.62|0.54|0.86|0.83|0.86 0.77
Consumption (YoY, %) [0.66|0.57|0.52|0.42|0.60|0.73]0.70 0.74
Investment (YoY, %) ]0.63/0.55]0.49|0.49|0.73|0.68|0.62 0.58
Export (YoY, %) 0.50]0.38]0.380.37|0.63]0.83|0.88 0.92
Import (YoY, %) 0.59]0.48]0.46 |0.40 | 0.61|0.66 | 0.69 0.68
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Historical forecast exercises: with exogenous assumptions, estimated model
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Production side

GDP gap (%) Agriculture gap (%)
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Production side

GDP: Total (YoY, %) GDP: Agriculture (YoY, %)
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Expenditure side

Consumption gap (%) Investment gap (%)
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Expenditure side

Consumption (YoY, %) Investment (YoY, %)
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RMSE ratios

RMSE ratios: with exogenous assumptions, estimated model

Name QL Q2]Q3|Q4|Q5|Q6|QT7 Q8
Mongolbank rate (%) |0.83|0.64|0.58|0.53|0.49(0.46 | 0.44 0.44
CPI (YoY, %) 0.65]0.59|0.52|0.49|0.46|0.47|0.49 0.50
MNT/USD (100*log) [0.76/0.59|0.49|0.47|0.49|0.54|0.59 0.64
GDP: Total (YoY, %) [0.67/0.66|0.57|0.50|0.90|0.85|0.85 0.76
Consumption (YoY, %)|0.59|0.47]0.46|0.42|0.65|0.73 | 0.69 0.73
Investment (YoY, %) [0.59]0.51|0.47|0.47|0.72]0.67|0.62 0.59
Export (YoY, %) 0.4810.35|0.36 |0.35|0.62|0.80|0.84 0.89
Import (YoY, %) 0.5810.47]0.45]0.40|0.61 | 0.66 | 0.69 0.69
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Impulse respons functions
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Variance decomposition
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