
IS-LM-BP/AD-AS Technical Paper | Ministry of Finance 

 

 

IS-LM-BP/AD-AS 

Macroeconomic Model      

for Bhutan 
 

Karma M.P Dorji 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

August 2025 

Department of Macro Fiscal and Development Finance, 

Royal Government of Bhutan 

  



IS-LM-BP/AD-AS Technical Paper | Ministry of Finance 

Abstract 

This technical paper presents the IS-LM-BP/AD-AS Model for Bhutan, an integrated semi-structural 

macroeconomic model developed to evaluate open-economy shocks, tariff scenarios and macro-fiscal policy 

responses in a coherent analytical framework. The model combines the goods market, money market, balance 

of payments, aggregate demand and short-run aggregate supply into a single system tailored to Bhutan's 

economic structure. 

The framework is grounded in standard open-economy macroeconomic theory and implemented through 

transparent econometric relationships estimated using Bhutan-specific annual macroeconomic data. It 

captures the main channels through which external shocks affect output, liquidity, trade balance, foreign-

exchange conditions and inflation. Its design reflects Bhutan's fixed exchange-rate anchor, import 

dependence, hydropower-linked external flows and the central role of fiscal policy in stabilizing domestic 

demand. 

The paper is intended to provide a concise technical overview of how the model is adapted to Bhutan’s 

macroeconomic context and the types of policy questions for which it can be used. It explains the model’s 

core analytical blocks, the Bhutan-specific interpretation of the transmission channels, the role of official 

macroeconomic data, and the governance standards required for responsible use. Detailed scenario-specific 

simulations and empirical results are outside the scope of this technical note and are treated separately in 

research-oriented outputs.   

The model is designed as a high-level policy simulation tool: sufficiently rigorous for technical use, 

sufficiently transparent for senior policy dialogue and sufficiently flexible for integration with Bhutan's wider 

macroeconomic modelling ecosystem. The publication package sets out the model equations, data 

transformations, scenario design, estimated results, policy applications and governance standards required for 

a credible official release. 

Keywords: Bhutan; IS-LM-BP; AD-AS; tariff shocks; open-economy macroeconomics; balance of 

payments; inflation pass-through; macroeconomic simulation; fiscal policy, scenario analysis. 

 

Table 1. Model at a glance. 

Model feature Description 

Model class Semi-structural, macro econometric, open-economy policy simulation 

framework. 

Core analytical 

blocks 

IS goods market; LM money market; BP external balance; AD aggregate 

demand; SRAS price and cost-push block. 

Primary shock 

applications 

Export demand shocks, import-cost shocks, liquidity responses, reserve-pressure 

assessment and inflation pass-through analysis. 

Primary outputs Output, money/liquidity conditions, trade balance, foreign-exchange sensitivity, 

inflation response and policy narratives. 

Institutional use Tariff stress testing, macro-fiscal planning, policy-package comparison, inflation 

monitoring and public technical communication. 
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1. Introduction 

Bhutan's macroeconomic policy environment requires analytical tools that connect domestic demand, 

liquidity, external-sector flows and price dynamics. The country's economic structure is marked by a small 

domestic market, high import dependence, hydropower-linked export receipts, a fixed exchange-rate anchor 

and a policy setting in which fiscal policy, liquidity management and external buffers interact closely. 

The IS-LM-BP/AD-AS Model for Bhutan responds to this need. It provides an integrated platform for 

assessing how shocks move through the goods market, money market, balance of payments and price system. 

The model is compact enough for regular policy use and transparent enough for publication, while remaining 

sufficiently comprehensive to support tariff-shock analysis and macro-fiscal dialogue. 

The model contributes to the Ministry's analytical toolkit in four ways. First, it establishes a common 

framework for evaluating external shocks in Bhutan's open-economy setting. Second, it converts scenario 

assumptions into consistent macroeconomic outputs. Third, it links output and liquidity outcomes to external-

balance and inflation channels. Fourth, it supports clear public communication by documenting equations, 

data transformations, scenario assumptions and results. 

This paper documents the model for web publication. It explains the conceptual framework, model equations, 

data pipeline, estimation strategy, shock design, simulation results and publication governance arrangements. 

The structure follows the standard format of technical model documentation used by public institutions: 

abstract, introduction, model formulation, data and calibration approach, results, policy application, 

governance, conclusion and appendices. 

2. Conceptual framework 

2.1 Open-economy IS-LM-BP core 

The model begins with the open-economy IS-LM-BP framework. The IS equation represents goods-market 

equilibrium by linking real output to consumption, investment, government expenditure, the trade balance 

and interest-rate conditions. The LM equation represents money-market equilibrium by linking broad money 

or liquidity to output and interest-rate conditions. The BP equation represents the external sector by linking 

the trade balance to liquidity, interest rates, investment and foreign-exchange availability. 

For Bhutan, the framework is interpreted through the institutional setting of a fixed exchange-rate regime and 

externally constrained macroeconomic management. Interest-rate transmission is treated as bounded by the 

exchange-rate anchor; liquidity, fiscal demand and foreign-exchange buffers therefore play central roles in 

the model's policy interpretation. 

Figure 1. IS-LM-BP  
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2.2 AD-AS extension 

The AD-AS extension connects output outcomes to price dynamics. Aggregate demand is specified as a 

function of real money balances, fiscal variables, investment and relevant lags. Short-run aggregate supply is 

specified as a Phillips-curve-style inflation equation that includes inflation inertia, the output gap, import-cost 

pressure and lagged investment conditions. 

This extension is essential for tariff analysis. An export shock mainly operates through external demand and 

net exports, while an import-cost shock operates through both net exports and production costs. The AD-AS 

block allows the model to distinguish these channels and produce a joint assessment of growth and inflation. 

Figure 2. AD-AS  

 

 

 

 

 

 

 

 

 

2.3 Bhutan-specific adaptation 

The Bhutan-specific adaptation emphasizes external-sector transmission, liquidity-sensitive imports, the role 

of foreign-exchange availability and the importance of government expenditure and investment for short-run 

output. These features align the model with the practical questions faced in macro-fiscal analysis: how trade 

shocks affect output, how liquidity conditions interact with the trade balance, how import costs affect inflation 

and how policy packages can be calibrated across channels. 

 

Figure 3. Integrated model architecture from data inputs to policy outputs. 
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3. Model structure 

The model is organized into five analytical blocks and a scenario module. Each block is estimated 

transparently and interpreted according to standard macroeconomic theory and Bhutan's institutional 

context. 

3.1 Goods market: IS block 

The IS block estimates the short-run association between real output and the main components of aggregate 

demand. The baseline specification uses consumption, investment, government expenditure and trade 

balance. Scenario versions replace the observed trade balance with shock-adjusted net exports. 

 

 𝒓𝒀𝒕 =  𝜶𝟎 +  𝜶𝟏𝑪𝒕 +  𝜶𝟐𝑰𝒕 +  𝜶𝟑𝑮𝒕 +  𝜶𝟒𝑻𝑩𝒕 +  𝝐𝒕 Eq. 1 

3.2 Money market: LM block 

The LM block captures the relationship between broad money or liquidity, output and interest-rate 

conditions. In Bhutan's setting, the equation is interpreted as a liquidity-response equation rather than a fully 

independent monetary-policy rule. 

 

 𝑴𝟐𝒕 =  𝜷𝟎 + 𝜷𝟏𝒓𝒀𝒕 +  𝜷𝟐𝑰𝒏𝒕𝒕 +  𝒖𝒕 Eq. 2 

3.3 External sector: BP block 

The BP block estimates the trade-balance relationship with liquidity, interest rates, investment and foreign-

exchange availability. This block is central to open-economy stress testing because it captures the link 

between domestic liquidity and external pressure. 

 

𝑻𝑩𝒕 =  𝜸𝟎 +  𝜸𝟏𝑴𝟐𝒕 + 𝜸𝟐𝑰𝒏𝒕𝒕 +  𝜸𝟑𝑰𝒗𝒔𝒕𝒕 +  𝜸𝟒𝑭𝑿𝒕 +  𝒗𝒕 Eq. 3 

 

3.4 Aggregate demand block 

The aggregate demand equation links output to real money balances, fiscal demand and investment timing. 

The inclusion of lagged fiscal and investment variables reflects the time profile through which public 

spending and investment affect aggregate demand. 

 

𝒓𝒀𝒕 =  𝜹𝟎 + 𝜹𝟏𝑹𝑴𝑺𝒕 +  𝜹𝟐𝑴𝟐𝑷𝒕−𝟐 +  𝜹𝟑𝑮𝒕 + 𝜹𝟒𝑮𝒕−𝟏 + 𝜹𝟓𝑮𝒕−𝟐 + 𝜹𝟔𝑰𝒕 + 𝜹𝟕𝑰𝒕−𝟐

+ 𝒂𝒕 

Eq. 4 

3.5 Short-run aggregate supply block 

The short-run aggregate supply equation models inflation as a function of its own lag, the output gap, 

import-cost pressure and investment dynamics. This structure captures inflation persistence and cost-push 

transmission from import-price shocks. 

 

𝑰𝒏𝒇𝒍𝒕 =  𝝋𝟎 +  𝝋𝟏𝑰𝒏𝒇𝒍𝒕−𝟏 +  𝝋𝟐𝑮𝒂𝒑𝒕 + 𝝋𝟑𝑪𝒐𝒔𝒕𝑺𝒉𝒐𝒄𝒌𝒕−𝟏 +  𝝋𝟒𝑰𝒕−𝟐 +  𝒔𝒕 Eq. 5 
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3.6 Scenario module 

The scenario module translates policy and external-shock assumptions into model variables. The current 

implementation applies a 30 percent export-demand shock, a 20 percent import-cost shock and 

corresponding liquidity-response simulations. Scenario results are presented as coherent macroeconomic 

assessments across output, liquidity, trade balance and inflation. 

 

Figure 4. Transmission channels for tariff and external-price shocks. 

 

4. Data, transformations and estimation 

4.1 Data pipeline 

The R implementation loads annual Bhutan macroeconomic data from an Excel workbook and converts the 

relevant numeric series into a time-series structure beginning in 2000. The workflow constructs derived 

variables including trade balance, real money supply, lagged fiscal variables, lagged investment variables, 

import-price proxies, cost-shock variables and output-gap measures. 

The data pipeline is intentionally transparent. Every transformation used in the model is traceable from the 

raw macroeconomic series to the estimated equation and final scenario output. This enables analysts to update 

data vintages, refresh results and reproduce publication tables without manual re-engineering. 

4.2 Derived variables 

The main derived variables are the trade balance, calculated as exports minus imports; real money supply, 

calculated as broad money divided by the price indicator; an import-price proxy, calculated as imports divided 

by foreign-exchange availability; the tariff-related cost shock, calculated by applying a 20 percent increase to 

the import-price proxy; and output gaps calculated through smoothing approaches. 

𝑇𝐵𝑡 =  𝐸𝑋𝑡 −  𝑀𝑡 

 

where 𝑇𝐵𝑡 is the trade balance, 𝐸𝑋𝑡 is exports and 𝑀𝑡 is imports.  

 

𝑅𝑒𝑎𝑙_𝑀𝑜𝑛𝑒𝑦_𝑆𝑢𝑝𝑝𝑙𝑦𝑡 =  
𝑀2𝑡

𝑃𝑡
 

 

  where 𝑀2𝑡 is broad money and 𝑃𝑡 is the price level indicator.  
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𝐶𝑜𝑠𝑡𝑆ℎ𝑜𝑐𝑘𝑡 =  1.20 ∗ 
𝑀𝑡

𝐹𝑋𝑡
 

this represents a 20 percent increase in the import cost proxy, where imports are scaled by foreign exchange 

availability.  

 

𝐺𝑎𝑝𝑡 =  𝑟𝑌𝑡 −  𝑟𝑌𝑡
𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙

 

 

the output gap measures the difference between observed real output and estimated potential output. 

4.3 Estimation approach 

The model uses ordinary least squares for the equation blocks. OLS is appropriate for a high-level policy 

simulation framework because it produces coefficients that are transparent, reproducible and directly 

interpretable. The estimation strategy prioritizes clarity, economic consistency and operational usability for 

policy dialogue. 

Table 2. Core model variables and analytical roles. 

Category Variable Role in the model 

Output rY Real output or real GDP measure used in IS and AD equations. 

Domestic demand C, I, G Consumption, investment and government expenditure, the 

core demand drivers in the IS block. 

External sector EX, M, TB Exports, imports and trade balance; key variables for tariff and 

external-demand scenarios. 

Liquidity M2 Broad money or liquidity measure used in LM and BP blocks. 

Price channel Infl, CPI_Ind Inflation or CPI-based price indicators used in AD-AS and 

elasticity equations. 

Foreign exchange FX Foreign-exchange availability or reserve proxy used in the BP 

block. 

Policy and market 

conditions 

Int, Ind_tax Interest-rate proxy and indirect-tax variable where available. 

Scenario variables Cost_Shock, 

Gap 

Import-cost shock and output-gap variables used in SRAS 

simulations. 

 

Table 3. Estimation structure used in the current R implementation. 

Model block Estimated specification Analytical purpose 

IS 𝑟𝑌~𝐶 + 𝐼 + 𝐺 + 𝑇𝐵 Measures short-run output response to 

domestic demand and trade balance. 

LM 𝑀2~𝑟𝑌 + 𝐼𝑛𝑡 Measures liquidity response to output 

and interest-rate conditions. 

BP 𝑇𝐵~𝑀2 + 𝐼𝑛𝑡 + 𝐼 + 𝐹𝑋 Measures external-balance sensitivity 

to liquidity, investment and foreign-

exchange availability. 

Import 

elasticity 
𝑙𝑜𝑔(𝑀)~ log(𝑟𝑌) + log (

𝐼𝑛𝑓𝑙

𝐶𝑃𝐼𝐼𝑛𝑑
) 

Quantifies import demand sensitivity to 

output and relative price conditions. 

Export 

elasticity 
log(𝐸𝑋) ~𝐿𝑜𝑔(𝑟𝑌) + log (

𝐼𝑛𝑓𝑙

𝐶𝑃𝐼𝑖𝑛𝑑
) 

Quantifies export sensitivity to output 

and relative price conditions. 
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Model block Estimated specification Analytical purpose 

AD 𝑟𝑌~𝑅𝑒𝑎𝑙𝑀𝑜𝑛𝑒𝑦𝑆𝑢𝑝𝑝𝑙𝑦 +  𝑀2𝑃𝑡−2 + 𝐺

+ 𝐺𝑡−1 + 𝐺𝑡−2 + 𝐼 + 𝐼𝑡−2 

Links aggregate demand to real money 

balances, fiscal demand and investment 

timing. 

SRAS 𝐼𝑛𝑓𝑙~𝐼𝑛𝑓𝑙𝑡−1 + 𝐺𝑎𝑝 + 𝐶𝑜𝑠𝑡𝑆ℎ𝑜𝑐𝑘𝑙𝑎𝑔

+ 𝑖𝑛𝑣𝑡𝑙𝑎𝑔 

Links inflation to inertia, output gap 

and import-cost pressure. 

 

5. Parameterizing the model for Bhutan 

Adapting the IS-LM-BP/AD-AS framework to Bhutan involves translating a general open-economy 

macroeconomic model into variables, assumptions and interpretation rules that reflect the country’s 

institutional setting and economic structure. In this model, parameterization is guided by six Bhutan-specific 

features: the fixed exchange-rate anchor, import dependence, public-investment cycle, hydropower-linked 

external receipts, liquidity-management environment and foreign-exchange buffer. 

5.1 Goods-market parameterization: IS block 

The IS block is specified to reflect Bhutan’s aggregate demand structure. Real output is linked to household 

consumption, investment, government expenditure and the trade balance. This reflects the fact that short-run 

activity in Bhutan is shaped by domestic demand and external transactions, with government expenditure and 

capital spending playing an important role in demand management. 

In applied use, the IS block is appropriate for questions about domestic-demand support, fiscal stance, 

investment cycles, external-demand weakness and the output implications of changes in imports or exports. 

It provides the first layer of analysis for understanding how a shock affects real activity before liquidity, 

external-balance and price channels are considered. 

5.2 Money-market parameterization: LM block 
The LM block is parameterized as a liquidity and money-market relationship. In Bhutan’s pegged exchange-

rate setting, it should not be interpreted as a fully independent monetary-policy reaction function. The model 

instead treats broad money or liquidity as responding to output conditions and interest-rate or financial-

condition indicators. 

This interpretation is consistent with Bhutan’s monetary-policy environment, where the exchange-rate anchor 

and available liquidity-management instruments shape the scope for independent monetary-policy 

transmission. The LM block is therefore useful for analyzing money-demand conditions, liquidity pressure 

and the relationship between real activity and financial conditions. 

5.3 External-sector parameterization: BP block 

The BP block is adapted to reflect Bhutan’s external constraint. The trade balance is linked to liquidity, 

interest-rate conditions, investment and foreign-exchange availability. The presence of foreign-exchange 

availability in the block reflects the importance of external buffers for a small open economy with import 

needs and hydropower-linked external receipts. 

This block is especially relevant for assessing whether domestic demand or liquidity conditions are consistent 

with external stability. It helps users examine how shocks can move from domestic absorption to imports, 

trade balance pressure and reserve-related concerns. 

5.4 AD and SRAS parameterization 

The aggregate demand block links real output to real money balances, fiscal variables and investment timing. 

This provides a bridge between the IS-LM side of the model and broader demand conditions. The short-run 

aggregate supply block links inflation to inflation inertia, output gaps, import-cost pressure and other relevant 

cost variables. 
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For Bhutan, this design recognizes that price dynamics can be influenced by imported inflation, domestic 

demand conditions and lagged inflation. It is particularly useful when a policy question involves both growth 

and inflation risks, such as import-cost shocks, fuel-price movements, tax changes or large public-investment 

cycles. 

5.5 Parameterization principles 

Principle Application in the Bhutan model 

Institutional realism Interpret the LM and BP channels through Bhutan’s 

exchange-rate targeting regime and liquidity-

management framework. 

External-sector emphasis Include trade balance and foreign-exchange 

availability as central variables rather than 

peripheral indicators. 

Fiscal relevance Treat government expenditure and public 

investment as important demand channels in the IS 

and AD blocks. 

Import-cost sensitivity Represent import-cost pressure in the price block to 

capture cost-push risks. 

Transparency Use variables and transformations that can be traced 

from official macroeconomic data sources. 

Scenario discipline Use the model for defined policy scenarios, not as 

an unsupported numerical forecast. 

 

6. Policy applications 

The model should be used when a policy question requires a joint reading of output, liquidity, external balance 

and prices. It is most useful for structured scenario analysis, macro-fiscal risk discussions and policy 

communication. It is less appropriate for questions requiring sector-level microdata, household distributional 

analysis, firm-level behavior or detailed long-run general-equilibrium dynamics. 

Table 8. Policy uses of the IS-LM-BP/AD-AS model. 

Application How the model is used Typical output 

Tariff and external-

shock analysis 

Quantifies output, liquidity, trade-balance and 

inflation effects of external-demand or import-

cost shocks. 

Scenario note comparing 

baseline and shock cases. 

Medium-term fiscal 

planning 

Assesses how fiscal demand and investment 

settings influence output under external stress. 

Macro-fiscal scenario 

appendix and expenditure-

sensitivity assessment. 
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Application How the model is used Typical output 

Inflation monitoring Uses the SRAS block to track import-cost pass-

through and inflation inertia. 

Inflation pressure dashboard 

and policy briefing. 

External-sector 

resilience 

Connects liquidity conditions, trade balance 

and foreign-exchange availability. 

External-balance stress note 

and reserve-sensitivity 

assessment. 

Policy communication Provides a consistent explanation of 

macroeconomic transmission channels. 

Website technical paper, 

senior briefing and chart 

pack. 

 

6.1 Policy messages supported by the model 

• External shocks in Bhutan should be evaluated jointly through demand, liquidity, external-balance and 

inflation channels. 

• Fiscal demand and investment conditions are central to short-run stabilization, while inflation and 

external-balance effects shape the calibration of response packages. 

• Foreign-exchange availability is a macroeconomic buffer and belongs at the center of external-shock 

analysis. 

• Import-cost shocks require early inflation monitoring because cost-push effects can be amplified by 

inflation inertia. 

• The model gives policy committees a common evidence base for comparing response options and 

communicating decisions. 

 

7. Model assurance and publication governance  

A public macroeconomic model must be governed through a clear assurance process. The IS-LM-BP/AD-AS 

model is designed for transparent operation: equations are documented, data transformations are traceable, 

code can be version controlled and scenario assumptions can be reviewed before publication. 

The governance framework follows the principles of quality analysis for government: defined purpose, 

documented data, reproducible code, independent review, clear sign-off and transparent release notes. This 

gives the Ministry a strong publication standard while preserving the model's usability for regular policy 

analysis. 

Table 9. Recommended model assurance and publication governance. 

Governance area Publication standard Evidence retained 

Model ownership Named model owner and reviewer for each 

public release. 

Owner record and sign-off 

note. 

Data documentation Data source, vintage, units and transformations 

recorded. 

Data log and variable 

dictionary. 

Code reproducibility R scripts run from source data to final tables and 

figures. 

Version-controlled code and 

run log. 

Assumption 

governance 

Shock magnitudes, lag choices and scenario 

assumptions approved before release. 

Assumptions register. 

Verification Formula checks, unit checks and output 

reconciliation completed. 

Verification checklist. 
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Governance area Publication standard Evidence retained 

Validation Economic signs, diagnostic checks and 

sensitivity results reviewed. 

Validation notes. 

Publication release Tables, figures and narrative reviewed for 

consistency and accessibility. 

Release checklist and final 

PDF/Word archive. 

 

8. Operational development pathway  

The model is ready to serve as a high-level public technical framework and can be strengthened through a 

staged operational development pathway. The pathway focuses on reproducibility, diagnostic depth, 

automation and integration with the Ministry's wider modelling ecosystem. 

Table 10. Operational development pathway. 

Time horizon Priority Operational action 

0-3 months Publication package Finalize the technical paper, model manual, variable 

dictionary, assumptions register, QA checklist and code 

repository. 

3-6 months Analytical depth Add automated diagnostic outputs, sensitivity ranges, 

confidence intervals and back-testing summaries. 

6-12 months Policy integration Connect model outputs to the medium-term fiscal 

framework, external-sector dashboard and regular macro-

fiscal monitoring cycle. 

12+ months Model expansion Evaluate quarterly data extensions, stochastic scenarios, 

Bayesian or SVAR add-ons and links with CGE or stock-

flow-consistent models. 

 

9. Conclusion 

The IS-LM-BP/AD-AS Model for Bhutan is a timely and relevant addition to the Ministry of Finance's 

macroeconomic toolkit. It provides an integrated, transparent and policy-oriented structure for analyzing how 

external shocks affect output, liquidity, trade balance and inflation. 

The model's contribution is its practical integration of theory and Bhutan-specific data. The IS-LM-BP core 

captures goods-market, money-market and external-balance interactions. The AD-AS extension adds the 

price and inflation channels required for tariff and import-cost analysis. Together, these components provide 

a coherent system for scenario analysis, macro-fiscal planning and policy communication. 

The current simulation results produce clear policy insights: domestic demand stabilizes output; liquidity 

conditions matter for the trade balance; foreign-exchange availability strengthens external resilience; and 

import-cost shocks can transmit strongly to inflation. These findings support coordinated policy assessment 

across fiscal, liquidity, external-sector and price-stability channels. 

With disciplined governance, regular data updates and transparent publication practices, the model can serve 

as a durable platform for evidence-based macroeconomic policy analysis in Bhutan. 
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Appendix A. Core equations 

(A1) Goods market / IS: 𝑟𝑌𝑡 =  𝛼0 +  𝛼1𝐶𝑡 +  𝛼2𝐼𝑡 +  𝛼3𝐺𝑡 + 𝛼4𝑇𝐵𝑡 +  𝜖𝑡 

(A2) Money market / LM: M2_t = 𝛽0 +  𝛽1𝑟𝑌𝑡 +  𝛽2𝐼𝑛𝑡𝑡 + 𝑢𝑡 

(A3) Balance of payments / BP: 𝑇𝐵𝑡 =  𝛾0 + 𝛾1𝑀2𝑡 +  𝛾2𝐼𝑛𝑡𝑡 +  𝛾3𝐼𝑣𝑠𝑡𝑡 + 𝛾4𝐹𝑋𝑡 + 𝑣𝑡 

(A4) Import elasticity: log (M_t) = 𝑙𝑜𝑔(𝑀)~ log(𝑟𝑌) + log (
𝐼𝑛𝑓𝑙

𝐶𝑃𝐼𝐼𝑛𝑑
) 

(A5) Export elasticity: log (EX_t) = log(𝐸𝑋) ~𝐿𝑜𝑔(𝑟𝑌) + log (
𝐼𝑛𝑓𝑙

𝐶𝑃𝐼𝑖𝑛𝑑
) 

(A6) Aggregate demand: rY_t = 𝑟𝑌𝑡 =  𝛿0 +  𝛿1𝑅𝑀𝑆𝑡 + 𝛿2𝑀2𝑃𝑡−2 + 𝛿3𝐺𝑡 +  𝛿4𝐺𝑡−1 + 𝛿5𝐺𝑡−2 +

 𝛿6𝐼𝑡 +  𝛿7𝐼𝑡−2 + 𝑎𝑡 

(A7) Short-run aggregate supply: Infl_t = 𝐼𝑛𝑓𝑙𝑡 =  𝜑0 + 𝜑1𝐼𝑛𝑓𝑙𝑡−1 +  𝜑2𝐺𝑎𝑝𝑡 +

 𝜑3𝐶𝑜𝑠𝑡𝑆ℎ𝑜𝑐𝑘𝑡−1 +  𝜑4𝐼𝑡−2 + 𝑠𝑡 

 

Appendix B. Variable dictionary 

Table B. Variable dictionary. 

Variable Definition 

rY Real output or real GDP measure used in the model. 

C Consumption expenditure. 

I Investment or gross capital formation proxy. 

G Government expenditure or fiscal-demand proxy. 

EX Exports. 

M Imports. 

TB Trade balance, calculated as EX - M. 

M2 Broad money or liquidity measure. 

Int Interest-rate or policy-rate proxy. 

FX Foreign-exchange availability or reserve proxy. 

Infl Inflation or CPI-based price measure. 

CPI_Ind CPI index used in elasticity equations. 

Real_Money_Supply M2 divided by the inflation or price-level proxy. 

MPI_proxy Import-price proxy calculated as imports divided by FX. 

Cost_Shock Import-cost shock variable constructed as MPI_proxy multiplied by 1.20. 

Gap Output gap or slack measure. 

Ind_tax Indirect-tax variable used in price equations where available. 

 



IS-LM-BP/AD-AS Technical Paper | Ministry of Finance 

References 

Berg, A., Karam, P. D., & Laxton, D. (2006a). A practical model-based approach to monetary policy analysis: 

Overview (IMF Working Paper No. 06/80). International Monetary Fund. 

https://doi.org/10.5089/9781451863406.001 

Berg, A., Karam, P. D., & Laxton, D. (2006b). Practical model-based monetary policy analysis: A how-to 

guide (IMF Working Paper No. 06/81). International Monetary Fund. 

https://doi.org/10.5089/9781451863413.001 

Blanchard, O. J., & Perotti, R. (2002). An empirical characterization of the dynamic effects of changes in 

government spending and taxes on output. Quarterly Journal of Economics, 117(4), 1329-1368. 

Boer, L., & Rieth, M. (2024). The macroeconomic consequences of import tariffs and trade policy uncertainty 

(IMF Working Paper No. 2024/013). International Monetary Fund. 

https://doi.org/10.5089/9798400265143.001 

De Clerck, S., & Wickens, T. (2015). Government Finance Statistics Manual 2014. International Monetary 

Fund. https://doi.org/10.5089/9781498343763.069 

Dornbusch, R. (1976). Expectations and exchange rate dynamics. Journal of Political Economy, 84(6), 1161-

1176. 

Engle, R. F., & Granger, C. W. J. (1987). Co-integration and error correction: Representation, estimation and 

testing. Econometrica, 55(2), 251-276. 

Fleming, J. M. (1962). Domestic financial policies under fixed and floating exchange rates. IMF Staff Papers, 

9(3), 369-380. 

Furceri, D., Hannan, S. A., Ostry, J. D., & Rose, A. K. (2019). Macroeconomic consequences of tariffs (IMF 

Working Paper No. 2019/009). International Monetary Fund. https://doi.org/10.5089/9781484390061.001 

Gali, J. (2015). Monetary Policy, Inflation, and the Business Cycle: An Introduction to the New Keynesian 

Framework and Its Applications (2nd ed.). Princeton University Press. 

Hamilton, J. D. (1994). Time Series Analysis. Princeton University Press. 

Hamilton, J. D. (2018). Why you should never use the Hodrick-Prescott filter. Review of Economics and 

Statistics, 100(5), 831-843. 

Hicks, J. R. (1937). Mr. Keynes and the classics: A suggested interpretation. Econometrica, 5(2), 147-159. 

Hodrick, R. J., & Prescott, E. C. (1997). Postwar U.S. business cycles: An empirical investigation. Journal of 

Money, Credit and Banking, 29(1), 1-16. 

International Monetary Fund. (2010). Balance of Payments and International Investment Position Manual, 

Sixth Edition. International Monetary Fund. https://doi.org/10.5089/9781589068124.069 

International Monetary Fund. (2014). Balance of Payments and International Investment Position Manual, 

Sixth Edition: Compilation Guide. International Monetary Fund. https://doi.org/10.5089/9781484312759.069 

International Monetary Fund. (2019). World Economic Outlook, April 2019: Growth Slowdown, Precarious 

Recovery. International Monetary Fund. 

International Monetary Fund. (2019). World Economic Outlook, October 2019: Global Manufacturing 

Downturn, Rising Trade Barriers. International Monetary Fund. 

International Monetary Fund. (2026). Bhutan: 2025 Article IV Consultation - Press Release; and Staff Report 

(IMF Country Report No. 26/19). International Monetary Fund. https://doi.org/10.5089/9798229035552.002 



IS-LM-BP/AD-AS Technical Paper | Ministry of Finance 

International Monetary Fund, World Bank, Bank for International Settlements, Commonwealth Secretariat, 

Eurostat, OECD, Paris Club Secretariat, UNCTAD, & United Nations. (2011). Public Sector Debt Statistics: 

Guide for Compilers and Users. International Monetary Fund. https://doi.org/10.5089/9781616351564.069 

Jorda, O. (2005). Estimation and inference of impulse responses by local projections. American Economic 

Review, 95(1), 161-182. 

Linde, J., & Pescatori, A. (2017). The macroeconomic effects of trade tariffs: Revisiting the Lerner symmetry 

result (IMF Working Paper No. 2017/151). International Monetary Fund. 

https://doi.org/10.5089/9781484306116.001 

Ministry of Finance, Royal Government of Bhutan. (2025). Annual Macroeconomic Performance and 

Outlook Report 2025. Department of Macro-Fiscal and Development Finance. 

Ministry of Finance, Royal Government of Bhutan. (2025). Macroeconomic Situation Report: Third Quarter 

Update FY 2024-25. Department of Macro-Fiscal and Development Finance. 

Ministry of Finance, Royal Government of Bhutan. (2026). Economic Models. Department of Macro-Fiscal 

and Development Finance. 

Mitra, S., Carrington, S., & Baluga, A. (2014). Unlocking Bhutan's potential: Measuring potential output for 

the small, landlocked Himalayan Kingdom of Bhutan (ADB South Asia Working Paper Series No. 44). Asian 

Development Bank. 

Mundell, R. A. (1963). Capital mobility and stabilization policy under fixed and flexible exchange rates. 

Canadian Journal of Economics and Political Science, 29(4), 475-485. 

Newey, W. K., & West, K. D. (1987). A simple, positive semi-definite, heteroskedasticity and autocorrelation 

consistent covariance matrix. Econometrica, 55(3), 703-708. 

Obstfeld, M., & Rogoff, K. (1996). Foundations of International Macroeconomics. MIT Press. 

Organisation for Economic Co-operation and Development. (2015). Recommendation of the OECD Council 

on Good Statistical Practice. OECD. 

Pesaran, M. H., Shin, Y., & Smith, R. J. (2001). Bounds testing approaches to the analysis of level 

relationships. Journal of Applied Econometrics, 16(3), 289-326. 

Phillips, A. W. (1958). The relation between unemployment and the rate of change of money wage rates in 

the United Kingdom, 1861-1957. Economica, 25(100), 283-299. 

Royal Monetary Authority of Bhutan. (2026). Monetary Policy. Royal Monetary Authority of Bhutan. 

Wooldridge, J. M. (2019). Introductory Econometrics: A Modern Approach (7th ed.). Cengage Learning. 

World Bank. (2025). Bhutan Development Update, Spring 2025: Bridging the Future - Addressing Challenges 

and Harnessing Opportunities of Migration. World Bank Group. 

World Bank. (2025). Bhutan Country Climate and Development Report. World Bank Group. 

World Bank. (2026). Macro-Modeling at the World Bank: MFMod. World Bank Group. 

 


