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Abstract 

Global commodity price volatility poses a fundamental challenge for small, open, import-

reliant economies (SOEs). This paper quantifies the differentiated macroeconomic effects of 

global oil, food, and alumina price shocks on Jamaica using a block-exogenous Structural VAR 

(SVARX) model with quarterly data from June 2000 to March 2025. The findings establish a 

clear cross-commodity hierarchy that challenges the oil-centric focus of the existing literature. 

A 1.0 percentage point (pp) global food price shock generates the most persistent and 

economically significant domestic effects, with the cumulative q/q annualised response over 

two years reaching approximately 1.0 percentage point, substantially exceeding the impact of 

oil (0.23 pp) and alumina (0.06 pp). This persistence reveals a critical asymmetry in New 

Keynesian transmission mechanisms: persistent global oil shocks are more likely to prompt 

monetary tightening amid broadened inflation risks, while similar global food shocks may 

provoke a more hesitant response as authorities "look through" supply-side pressures, 

inadvertently allowing inflation to become embedded. The findings further refine small open 

economy theory by demonstrating that the 'commodity currency' hypothesis is commodity-

specific, holding for an export (alumina) but reversing for dominant imports (oil and food). 

The results establish that effective monetary policy frameworks must be calibrated to the 

specific source of external price pressures, with global food-price-driven inflation representing 

a material macroeconomic risk for import-dependent economies, as in the case of Jamaica. 
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1. Introduction 

Global commodity price shocks can pose significant challenges for macroeconomic stability in 

small, open, import-reliant economies like Jamaica.1,2 Adverse shocks to global commodity 

prices can transmit to the local economy through various channels, including worsened shifts 

in the terms of trade, imported inflation, and destabilisation of inflation expectations, all of 

which can undermine monetary policy objectives. Specifically, volatility in global commodity 

prices directly impacts key domestic macroeconomic indicators such as inflation (Blanchard & 

Galí, 2007), real output (Hamilton, 2003), trade, and monetary variables such as the exchange 

and interest rates (Cashin et al., 2004; Roch, 2019). Central banks in small, open economies 

face a perennial challenge: how to respond to global commodity price shocks. While a large 

literature focuses on the 'oil shock' paradigm, this research work shows that for a food-import-

dependent economy like Jamaica, this focus may be misplaced. A more persistent and policy-

relevant external threat comes from a different source: global food prices.  

 

Lemaire and Vertier (2024) noted that rising global commodity prices can increase the cost of 

imported goods and inputs, which are then passed on to consumers through higher domestic 

prices. Moreover, adverse global shocks can render imported inflation particularly problematic 

for economies like Jamaica, where imported goods, especially food and energy, comprise a 

significant portion of consumption and production inputs (Romero et al., 2023; Government of 

Jamaica, 2013). In addition, adverse commodity price shocks can deteriorate the current 

account balance of import-dependent countries by increasing the value of imports relative to 

exports, potentially leading to exchange rate pressures (Roach, 2014). These dynamics may 

necessitate a monetary policy response, such as interest rate adjustments or foreign exchange 

interventions, to achieve an inflation target and economic stability. Furthermore, persistent 

commodity price volatility may dampen private and public investment by increasing 

uncertainty around production costs and potential returns. In addition, these shocks can have 

pronounced social implications as rising global food and energy prices can disproportionately 

affect lower-income households, who allocate a relatively larger share of their income to these 

essentials. This can exacerbate social vulnerabilities and further complicate policy responses. 

 

Notwithstanding, Lederman and Porto (2016) noted that the pass-through of global commodity 

price shocks to domestic prices is usually imperfect and heterogeneous across countries, 

 
1  Commodities are raw materials, products, or basic resources often used as inputs in producing semi-finished or finished products. 
2  Like many other Small Island Developing States (SIDS), Jamaica is not a major producer of several key commodities, positioning it as a 

price taker in global markets. SIDS are often characterised by their shared challenges - including a high vulnerability to climate change, 

limited natural resources, remoteness, trade-related issues, capacity constraints and dependency on sectors vulnerable to external 

shocks (Briguglio, 1995). 
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depending on domestic infrastructure, institutions, and market structure. In this context, a 

robust analysis and understanding of the impact of global commodity price shocks on Jamaica’s 

macroeconomic fundamentals is crucial for informing policy decisions towards monetary 

policy objectives in the face of global price volatility. 

 

This research aims to contribute to the existing literature surrounding the impact of commodity 

prices on macroeconomic variables in the Jamaican context. To fill this gap, the Structural VAR 

with Block Exogeneity (SVARX), which respects Jamaica's status as a price-taker, is employed. 

The shocks to global oil, food, and alumina prices are separately modelled, tracing their impact 

on domestic inflation, output, interest, and exchange rates.3,4  As a small open economy, 

Jamaica offers a strong precedent for this paper due to its vulnerability to global commodity 

price shocks as the country is heavily reliant on commodity imports and exports. Further, this 

paper uses business cycle estimates for real commodity price gaps obtained from BOJ’s 

structural framework i.e., its Quarterly Projection Model (QPM) to estimate the domestic 

impact of international commodity price shocks.  

 

The empirical results reveal a clear and economically meaningful hierarchy in the transmission 

of global commodity price shocks to Jamaica’s macroeconomy. A 1.0 percentage point real 

global food price shock is the most potent and persistent driver of domestic inflation, with the 

cumulative q/q annualised inflation response reaching approximately 1.0 percentage point after 

two years, far exceeding the corresponding responses to oil (0.23 percentage points) and 

alumina (0.06 percentage points). This result is consistent with models of imported inflation 

and cost-of-living transmission in small open economies where food carries a high 

consumption weight and limited short-run substitution (Blanchard & Galí, 2007).  Further, 

consistent with Castelnuovo et al. (2024), the results from this study revealed that commodity 

shocks are not the same: global oil and food price shocks are relevant drivers of real and 

financial cycles, with external food price shocks exerting the greatest influence. 

 

Consistent with Miranda-Pinto et al. (2024), global metal price shocks exert weaker 

macroeconomic effects than global oil or food price shocks due to limited direct exposure in 

CPI baskets and production inputs for import-dependent economies. Oil price shocks, by 

contrast, produce sharper contemporaneous inflation responses and elicit earlier monetary 

 
3 Alumina or aluminium oxide is the essential intermediate compound used to produce aluminium metal. It is derived from bauxite ore and 

serves as the raw material for smelting aluminium.   
4 Of note, the US output gap, headline inflation and real interest rate are used as foreign control variables. 
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tightening, in line with the cost-push and policy-response mechanisms emphasised by 

Hamilton (2003) and Cashin et al. (2004).  

 

Domestic demand responses are modest and transitory across all shocks, supporting the 

interpretation of commodity price disturbances as predominantly supply-side shocks with 

limited persistent demand contraction effects. Exchange rate and interest rate dynamics further 

indicate that monetary policy plays a central role in mediating external price pressures, with 

the pace of policy adjustment shaping inflation persistence and real exchange rate movements 

(Clarida et al., 1999). Together, these findings underscore the importance of distinguishing 

between commodity types when assessing macroeconomic vulnerability and designing policy 

responses in import-reliant economies. 

 

This paper makes three contributions. First, it moves beyond the 'oil-centric' view of 

commodity shocks, demonstrating that global food price volatility represents a distinct and 

more challenging macroeconomic risk for import-dependent economies. Second, it uncovers a 

likely policy-induced amplification mechanism for global food shocks, where delayed 

tightening exacerbates inflation persistence. Third, it provides a robust, methodologically clean 

estimate of commodity pass-through for a small open economy, with direct implications for the 

design of inflation-targeting frameworks in similar countries. 

 

The remainder of this paper is organised as follows: Section 2 focuses on the commodity price 

data trends and how those relate to the chosen domestic variables, Section 3 provides a 

comprehensive review of the relevant empirical literature, while Sections 4 and 5 discuss the 

data and methodological framework, respectively. Section 6 presents the discussion of the main 

findings, and Sections 7 and 8 conclude the paper and provide suggested policy 

recommendations based on key findings. 

 

2. Stylised Facts 

The evolution of selected commodity prices exhibits several distinct booms and busts, driven 

by varied supply-demand dynamics and geopolitical events (See Figure 1, Appendix). Over 

the period 2002 to 2008, international commodity prices surged amid global demand growth, 

led by industrialisation in Asia. Subsequently, all commodity prices experienced a decline 

during the Global Financial Crisis (GFC) from late 2008 to 2009. The gradual recovery in all 

commodity prices thereafter can be attributed to a recovery in demand, reflecting the improved 

state of the global economy. A steep decline in oil prices occurred between 2014 and 2016 due 
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to an acceleration in supply from the US Shale Revolution as well as OPEC’s strategic decision 

to maintain production levels as part of a market-share preservation strategy. Additionally, 

between 2014 and 2019, alumina prices were positively impacted by demand expansion in 

China. Over a similar period, global food prices softened, reflecting efficient agricultural 

practices and other idiosyncratic factors.  

 

In 2020, the COVID-19 pandemic led to another collapse in demand. This resulted in a sharp 

decline in all international commodity prices. In 2022, international commodity prices resurged 

owing to post-COVID demand. Furthermore, oil and global food prices rose as the Russia-

Ukraine conflict led to a disruption in the production and exports of key energy and food 

commodities. The higher energy costs influenced alumina prices due to the higher production 

and transportation costs. From mid-2022 to 2024, alumina prices were further impacted by a 

curb in supply from China due to periodic drought occurrences. Further, ongoing geopolitical 

tensions, pervasive output curtailment measures by OPEC+, evolving US trade policies, 

slowdown in China’s property sector and relatively tight financial conditions in the US and 

other major economies have contributed to recent volatility in commodity markets. 

 

Commodities are non-trivial in shaping inflation dynamics in both the United States and 

Jamaica. In Jamaica, food accounts for approximately 33.3 per cent of the CPI basket, of which 

processed food, most directly impacted by imported prices, accounts for about 27.2 per cent. 

Energy and transport-related items, which closely replicate international oil price movements, 

jointly represent approximately 16.8 per cent of the CPI basket. In the United States, food 

represents about 14 per cent of the CPI basket, while energy accounts for approximately 6.3 

per cent. These components are therefore important in both economies; however, their relative 

weight is substantially larger in Jamaica, implying a higher degree of exposure of Jamaican 

inflation to global food and energy price shocks compared to the United States. This helps to 

shape the a priori expectations that commodity price shocks have a significant impact on 

Jamaica’s macroeconomic variables. 

 

Further, Table 1a presents the correlation between global commodity price variables and 

Jamaica’s macroeconomic fundamentals, providing a deeper insight into the observed co-

movements. There is a weak positive correlation between Jamaica’s output gap and global oil 

(0.20) and alumina prices (0.25).  This result reflects spill-over from Jamaica’s main trading 

partner.  When global oil and alumina prices rise, it often reflects strong global economic 
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activity. Since Jamaica's economy is open and closely tied to the global economy through trade, 

tourism, and remittances, global growth can boost demand for Jamaican exports, supporting 

positive output gaps. Furthermore, the positive correlation between the alumina price and 

Jamaica’s output gap reflects alumina's role as an export commodity, affecting Jamaica’s 

economic performance.5 Similarly, global oil, food and alumina prices correlate positively with 

domestic headline inflation likely due to their passthrough to higher production costs and 

imported prices.  

On the other hand, there is a weak negative correlation between global oil price gap and real 

exchange rate gap (-0.37), global food prices and real exchange rate gap (-0.23) and global 

alumina price and real exchange rate gap (-0.31). The domestic real interest rate gap also 

correlates negatively with higher commodity prices, which could be explained by the transitory 

nature of commodity price shocks on inflation, impacting largely headline inflation 

expectations rather than core inflation. 

Within the external sector, there was a positive correlation of all global commodity prices with 

the US output gap, which indicates that higher oil prices and industrial demand cycles tend to 

coincide with stronger US economic activity.  

 

3. Literature Review 

Several empirical studies have evaluated the macroeconomic effects of global commodity price 

shocks, with much of the early literature implicitly taking an oil-centric perspective. Hamilton 

(2003) and Blanchard and Galí (2007) established the early framework for analysing the 

macroeconomic effects of oil price shocks on inflation, output, and monetary policy. These 

studies showed that oil price shocks are inflationary while simultaneously reducing economic 

activity. Furthermore, Roach (2014) employed structural vector autoregression (SVAR) models 

to analyse the effects of oil supply and demand shocks on macroeconomic variables in Jamaica. 

The paper revealed that both oil shocks lead to a contraction in real GDP, accelerate nominal 

exchange rate depreciation, and lead to higher nominal interest rates and a deterioration in the 

current account balance. Similarly, Ahmed and Wadud (2011) used the same econometric 

framework but focused on Malaysia. The results revealed that oil price volatility causes a 

significant decline in output. Further, Mercer-Blackman and Melgarejo (2013) used a vector 

error correction model (VECM) and cointegration analysis to demonstrate that the GDP of 

Caribbean countries was negatively and permanently impacted by oil price increases during 

the global financial crisis. These studies focused on oil as a predominant global shock.  

 
5 In 2018, Jamaica was ranked 6th in the top-producing alumina countries globally. 
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More recent literature has broadened the analyses to include the macroeconomic effects of a 

suite of commodities. For instance, Şen et al. (2024) investigated the effect of several global 

commodities on GDP per capita of countries in different income groups, mainly net commodity 

consumers, using a panel system Generalised Methods of Moments (GMM). The results 

showed that the increase in global food, metal and mineral prices led to an increase in GDP per 

capita for all groups, while energy and fertiliser prices had a negative impact on GDP per capita.  

Qian et al. (2023) confirm that commodity price volatility, including energy, metal and 

agricultural commodities, significantly affects output, inflation, exchange rates, and fiscal 

balances in the United States and China, with the magnitude mediated by structural features 

such as trade openness and financial development. Further, Gelos and Ustyugova (2017) 

examined food and fuel shocks on inflation across a panel of 92 countries. The analysis 

revealed that economies with greater food shares in CPI baskets, fuel intensities and pre-

existing inflation levels were more prone to sustained inflationary effects from commodity 

price shocks. These studies, though capturing an expansion of commodity shocks, relied 

heavily on cross-country panels, which may obscure country-specific institutional structures, 

policy frameworks, and transmission mechanisms. 

 

This limitation of large-panel studies was addressed in research from Boateng et al. (2024) and 

Rao and Goyal (2018), who performed country-specific analysis with a heterogeneity of 

commodity price shocks. Specifically, Boateng et al. (2024)  analysed the relationship between 

commodity prices (cocoa, diesel, gold, oil, petrol) and macroeconomic factors (exchange rate 

and inflation) in Ghana using the Autoregressive Distributed Lag (ARDL) model. The results 

revealed a positive long-run and short-run relationship between diesel prices, inflation, and the 

Ghanaian exchange rate. In particular, a 1.0 per cent increase in diesel prices is associated with 

a 0.23 per cent appreciation in Ghana's currency in the short run and a 1.76 per cent rise in 

inflation in the long run.  A limitation to this is that Boateng et al. (2024) focused on the main 

exporting commodities of the country, ignoring commodities like a broader food basket that 

Gelos and Ustyugova (2017) revealed matters for inflation persistence. This was improved by 

Rao and Goyal (2018), who explored the impact of non-energy commodities and oil price 

fluctuations on output, inflation, real exchange rate and imports in India, using a VECM 

framework. Their results highlighted that non-energy commodity and oil price fluctuations 

negatively impact output and increase inflation in India, with a quicker effect on inflation than 

on output. Furthermore, the impact of commodity and oil price spikes on inflation lasts for 

three quarters, whereas their impact on output lingers for eight quarters or more. Pinshi (2018) 
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obtained similar results by assessing the impact of commodity prices on the macroeconomic 

framework in the Democratic Republic of the Congo using a VAR model. The results showed 

that a commodity price shock results in (i) a sharp contraction in GDP after 16 months before 

entering an economic recession thereafter, (ii) a persistent increase in inflation, and (iii) a sharp 

depreciation in the currency, which dissipates after 13 months.   

 

A further strand of literature accentuates the role of monetary policy in moderating the 

macroeconomic effects of commodity price shocks.  For instance, Clarida et al. (1999) revealed 

that monetary policy plays a central role in mediating external price pressures, with the pace of 

policy adjustment shaping inflation persistence and real exchange rate movements. Moreover, 

Ahmed (2023) uncovered that accommodative monetary policy amplifies the effects of 

commodity price shocks in low-interest-rate environments.  Further, a related study from 

Ahmed and Wadud (2011) has uncovered that commodity price shocks have an immediate 

negative impact on interest rates. Similarly, Chen (2015) distinguishes between supply- and 

demand-driven oil price shocks in China, demonstrating that demand-driven shocks are often 

expansionary, while supply shocks are contractionary. This strand of the literature 

acknowledges the importance of monetary policy, but the studies rarely distinguish policy 

responses to different commodities, leaving an important gap in understanding the commodity-

specific transmission mechanisms. 

  

The literature accounting for the vulnerability of small, open economies to external commodity 

price movements is extensive. Al-Sadiq et al. (2021) used a panel vector autoregressive (PVAR) 

approach to analyse the responses of key macro-financial indicators to a commodity shock. 

Their findings showed that a negative commodity price shock has a recessionary impact under 

both fixed and flexible regimes. Namely, a 10 per cent fall in the terms of trade led to a 

deterioration in real GDP per capita, and a currency depreciation under both regimes. Collier 

and Goderis (2012) employed a panel error correction model (ECM) to examine global data 

from 1963 to 2008 to disentangle the short and long-run effects of international commodity 

prices on output per capita. The paper revealed that commodity price booms have an 

unconditional, positive effect on output in the short run. A paper by Da and Diarra (2023) 

applied the panel SVAR approach to investigate the macroeconomic and fiscal responses of 33 

commodity-dependent African countries to commodity price shocks. They found that a positive 

shock to commodity export prices caused an expansion in GDP and an appreciation of the real 

exchange rate. Notwithstanding, the paper also found that the impact of commodity price 

shocks largely depends on country characteristics and institutional frameworks. Namely, a 
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commodity price shock generates a greater GDP response in extractive commodities nations, 

compared to agricultural commodities countries.6 Nevertheless, much of the SOE literature 

focuses on aggregate commodity indices or terms-of-trade measures rather than analysing the 

differential effects of specific commodity shocks. 

 

The literature also revealed that commodity price shocks were found to generally boost output 

in larger emerging economies, particularly those that are commodity-exporting nations. By 

applying a PVAR on a group of three major commodity-exporting countries (Brazil, Chile and 

South Africa), Naraidoo and Paez-Farrell (2022) showed that commodity price shocks increase 

output and lead to a real exchange rate appreciation. Furthermore, their paper noted that a 

commodity price shock causes higher inflation and interest rates in these nations, despite a 

trade balance improvement. Rocha et al. (2022) utilised an SVAR to uncover the impact of 

commodity price shocks on macroeconomic variables in Brazil and found that a positive 

commodity price shock increases GDP, currency appreciation and higher inflation, in line with 

the results of Naraidoo and Paez-Farrell (2022). Using a panel SVAR, Roch (2019) analysed 

the implications of a commodity price shock on key macroeconomic variables in 22 

commodity-exporting countries and found that commodity terms of trade shocks boost output, 

improve the trade balance and lead to an appreciation of the real exchange rate.  

 

In summary, the literature reveals a broad and diverse set of findings regarding the 

macroeconomic responses to global commodity price shocks. There is consistent evidence that 

commodity price shocks lead to higher inflation. The output and exchange rate effects depend 

on the currency direction following commodity price shocks. Studies such as Ahmed and 

Wadud (2011), Roach (2014), Boateng et al. (2024) specifically highlight the nuanced impact 

of commodity shocks in small open economies like Malaysia, Jamaica and Ghana, suggesting 

the presence of adverse macroeconomic responses. In particular, small open economies 

generally have lower output, higher inflation and more depreciated currencies. Further, 

monetary policy plays a role in the strength of commodity price shocks (Ahmed, 2023). 

 

While the literature has advanced the understanding of commodity shocks, it leaves a key 

question unanswered for policymakers in import-dependent SOEs: does the source of the shock 

(oil vs. global food) fundamentally alter the transmission mechanism and the required policy 

 
6 Similar to Da and Diarra (2023), Roch (2019) also concludes that the impact of commodity price shocks depends on key country 

characteristics and institutional frameworks that govern macroeconomic policy. Namely, the authors note that countries with inflation 

targeting frameworks and exchange rate flexibility experience greater currency appreciation following a commodity price shock.  
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response? This paper answers that question by providing a within-country, commodity-specific 

comparison that holds institutional structure and policy regime constant. 

4. Data 

This paper uses quarterly data spanning the June 2000 to March 2025 quarters. The variables 

chosen for this analysis reflect their significance to the Jamaican economy and are supported 

by a review of theoretical and empirical literature. All real variables are expressed in gap form, 

defined as the deviation of real seasonally adjusted variables from their fundamental trends.7 

The external commodity variables explored are the real crude oil price gap (𝑜̂), real food price 

gap (𝑔̂), and the real alumina price gap (𝑎̂). The global food price index is obtained from the 

Food and Agricultural Organization (FAO) and measures the change in international prices of 

a basket of food commodities. The index is constructed as a weighted average of five 

commodity-group price indices, with weights based on the average export shares of each group 

over the 2014 to 2016 period. These include cereals (27 per cent), meats (35 per cent), vegetable 

oils (14 per cent), dairy (17 per cent) and sugar (7 per cent).  

 

Furthermore, seven macroeconomic variables were selected based on prevalence in the 

literature, three from the foreign sector and four domestic macroeconomic variables.  The 

United States (US) serves as a proxy for the foreign sector due to its size and importance to the 

Jamaican economy.8 Namely, the US output gap (𝑦̂𝑈𝑆), inflation (𝜋𝑈𝑆) and real interest rate 

gap (𝑟̂𝑈𝑆),  are used to capture the foreign sector macroeconomic dynamics. The domestic 

variables are the output gap (𝑦̂), headline inflation (π), real interest rate gap (𝑟̂) and the real 

exchange rate gap (𝑧̂). Estimates for the real variable gaps are obtained from the Bank of 

Jamaica’s (BOJ) Forecasting and Policy Analysis Framework (FPAS), offering key 

advantages.9 Otherwise, gaps are estimated using the HP-filter methodology. A further 

description of each variable is presented in Table 1b of the Appendix.   

 

Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) stationarity tests were performed 

on the dataset to assess the integration properties of the variables and to identify any 

inconsistencies across tests (See Tables 2 and 3 in the Appendix).10 The results indicate that 

 
7 Employing variables in gap-form offers a more nuanced perspective on whether various commodity price shocks are inflationary or 

disinflationary at different business cycle stages. This is often more beneficial for monetary policy analysis, which is of particular interest 

to policymakers.  
8 The US is Jamaica’s largest import and export trading partner and is a significant source of foreign exchange earnings via tourism and 

remittances, for example. By including US indicators alongside key global commodity prices, this paper aims to capture global supply 

and demand dynamics that may be transmitted to the Jamaican economy following a commodity price shock. 
9 At the Bank of Jamaica, the Forecasting and Policy Analysis System (FPAS) is employed as a structured framework of models, data, and 

expert judgement to generate forward-looking macroeconomic forecasts that inform monetary policy decisions aimed at achieving the 

inflation target. Within this study, the Bank’s FPAS serves as the primary mechanism for retrieving and interpreting key economic gaps, 

enabling commodity price shocks to be systematically translated into policy-relevant measures such as output, real interest rate, and 

external sector gaps.  
10 Selected variables were winsorised at the 2.5% level, reducing the influence of extreme outliers or very unusual data points that might 

skew the analysis. 
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all three global commodity price gap variables exhibit relatively strong stationarity at levels 

for both tests, confirming their mean-reverting behaviour. Conversely, for the external sector, 

all variables exhibited variegated results of stationarity in level form; however, upon first 

differencing, all variables achieved very strong stationarity congruous with the I(1) process. 

For the domestic macroeconomic variables, most variables are non-stationary at levels but 

become stationary after first differencing. However, the domestic headline inflation was only 

stationary in the PP test. Given these results, the model is estimated using variables transformed 

into quarter-on-quarter changes (annualised in the cases of domestic and US CPI). This short-

run dynamic specification, which is broadly equivalent to first differencing for log-level 

variables, helps mitigate non-stationarity concerns, and allows the estimated responses to be 

interpreted in annualised percentage-point terms. 

 

This irregularity highlights the possibility of structural breaks or regime shifts in the inflation 

series. Consequently, applying structural break unit root tests to these variables is warranted to 

more accurately characterise the underlying time series dynamics.11 Dummy variables specific 

to each event are included to control for key structural breaks in the data, covering major 

disruptions such as the global financial crisis and the COVID-19 pandemic. These will aid in 

isolating the effects of these events on the variables analysed. 

 

5. Methodology 

A wide array of methodologies is employed in the literature, including VECM, PVAR, panel 

SVAR, and ARDL frameworks. However, chief among them was the SVAR. Given the 

empirical precedence and the context-specific insights gained from studies on small open 

economies, the use of an SVAR approach to examine the impact of commodity price shocks 

on Jamaica is both methodologically sound and empirically justified. A VAR framework offers 

the flexibility to disentangle the dynamic interdependencies among macroeconomic variables 

in response to commodity price shocks. The key benefit of the SVAR is the ability to apply 

theory-based or empirically derived restrictions to identify structural shocks and examine their 

dynamic impacts on the system, making it a powerful tool for macroeconomic and policy 

analysis. 

 

Similar to the existing literature examining the macroeconomic effects of commodity prices, 

this paper follows the approach of Allegret et al. (2013) in adopting a structural VAR model 

 
11 This paper uses the Dickey-Fuller t-statistic to test for breakpoints. Notably, the breakpoint tests suggested that the domestic CPI has a 

break date of 2007Q1 in levels, and 2008Q3 in first differences. 
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with block exogeneity (SVARX) as its main methodological framework. A VAR-based 

framework allows for the imposition of an exogenous foreign sector, which will be 

advantageous in modelling the impact of commodity price shocks on Jamaica as a price taker 

on the global market. Although a reduced-form VAR is sufficient for characterising the joint 

dynamics of the system, it lacks a structural interpretation and does not allow for the 

identification of economically meaningful shocks. The SVAR framework overcomes this 

limitation by explicitly modelling the contemporaneous transmission structure, thereby 

enabling the isolation of structural innovations and the analysis of their causal effects. 

Furthermore, block exogeneity allows for the inclusion of more foreign variables as controls, 

such as those from the US, in order to improve the transmission path of the shocks to domestic 

variables, while reducing the number of parameters to estimate (Allegret et al., 2013; Buckle 

et al., 2007).  A key feature of this paper is the separate introduction of each commodity price 

into an otherwise identical SVAR structure (Kabundi et al., 2022). In this case,  𝑐̂𝑡
𝐸𝑋 represents 

the individual external commodity prices.  

 

5.1. Reduced-Form VAR with Block Exogeneity 

Prior to specifying the structural VAR, it is necessary to estimate the reduced-form VAR. 

Given the small size of the Jamaican economy, a small open economy (SOE) assumption is 

imposed, where foreign variables influence domestic economic conditions but not vice versa. 

To reflect this, and following Allegret et al. (2013), we implement a block exogenous VAR 

framework, partitioned into foreign and domestic blocks. The model takes the following form: 

[
𝑌𝑡

𝑓

𝑌𝑡
𝑑
]   =   ∑[

𝐴11,𝑖 0

𝐴21,𝑖 𝐴22,𝑖
]

𝑝

𝑖=1

[
𝑌𝑡−𝑖

𝑓

𝑌𝑡−𝑖
𝑑

]  + [
𝑢𝑡

𝑓

𝑢𝑡
𝑑
]                                             (1) 

In this specification 𝑌𝑡
𝑓
and 𝑌𝑡

𝑑 are the vectors of foreign and domestic variables, respectively. 

Of note, 𝐴11,𝑖 and 𝐴22,𝑖 capture the internal dynamics of the foreign and domestic blocks, 

respectively, while 𝐴21,𝑖 represents the influence of lagged foreign variables on domestic 

outcomes. This formulation also allows the foreign block to respond dynamically to its own 

shocks, while the absence of feedback from domestic to foreign variables is imposed by setting 

𝐴12,𝑖 to zero. Lastly, 𝑢𝑡
𝑓
and 𝑢𝑡

𝑑 represent the reduced-form errors of the foreign and domestic 

blocks, respectively.  
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5.2. Structural VAR 

As the contemporaneous effects of one variable on another are not directly estimated in the 

reduced-form VAR, they are included in the residual terms (𝑢𝑡). However, since the reduced-

form errors in a standard VAR model are inherently correlated (Castelnuovo et al., 2024; 

Kumah & Matovu, 2007; Perotti, 2002), it becomes necessary to transform the reduced-form 

system into its structural form. The general form of the SVAR model employed in this paper 

is: 

𝐴0𝑌𝑡 = 𝐴(𝐿)𝑌𝑡 + 𝐵𝜀𝑡                                                               (2) 

Where 𝐴0 represents the matrix of contemporaneous interactions between the variables, 𝑌𝑡 is 

the vector of variables used in the model, and 𝐴(𝐿) is a matrix polynomial of lag-length 𝐿, 

capturing the impulse-response functions of the shocks to the elements of 𝑌𝑡. Of note, 𝜀𝑡 is a 

vector of structural shocks, assumed to be uncorrelated, while the matrix 𝐵 captures the linear 

relationship between the structural shocks and the reduced-form disturbances. Provided that 𝐴0 

is invertible, the reduced-form VAR can be recovered by pre-multiplying equation (2) by 𝐴0
−1, 

yielding: 

𝑌𝑡 = 𝐶(𝐿)𝑌𝑡 + 𝑢𝑡                                                                  (3) 

Where C(L) = 𝐴0
−1𝐴1(𝐿) and  𝑢𝑡 = 𝐴0

−1𝐵𝜀𝑡. Thus, the relationship between the structural 

shocks and reduced-form disturbances is given by: 

 𝐴0𝑢𝑡 =  𝐵𝜀𝑡                                                                       (4)            

Equation (4) is commonly referred to as the 𝐴𝐵 model. However, a key challenge with this 

approach is the identification problem, as the number of parameters to be estimated in the 

structural model exceeds those in the reduced-form model.  

 

 

5.2.1. SVAR Identification 

To address the identification issue, restrictions are applied to the 𝐴0 and 𝐵 matrices to ensure 

that the structural shocks are uniquely recoverable. The just-identification of the SVAR 

requires imposing 𝑛(𝑛 − 1)/2 identifying restrictions. The identifying restrictions are 

summarised in Equation 5 as follows:    
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           (5) 

Where the zeroes represent that there is no direct contemporaneous effect from one variable to 

another (i.e., restrictions). Notably, γ and χ denote the coefficients to be estimated in the 

matrix A0 and Β matrices, respectively. The restrictions are explained as follows: 

External Economy 

i. Consistent with the small open economy assumption for Jamaica, block exogeneity 

implies that shocks originating in the domestic economy do not feed back into the 

external block at impact, reflecting Jamaica’s negligible influence on US 

macroeconomic conditions and global commodity markets (Roopnarine et al., 2019). 

ii. Within the external block, US demand is treated as contemporaneously exogenous, 

reflecting the size and central role of the US economy in the global system. Innovations 

to US demand are assumed to be unaffected by other external variables within the 

quarter, while US shocks are expected to transmit rapidly to smaller, highly open 

economies such as Jamaica through trade, tourism, and remittance channels (Eickmeier 

& Moll, 2009). 

iii. Global commodity price gaps are allowed to respond contemporaneously to US demand 

shocks, capturing the rapid adjustment of commodity prices to changes in global 

activity. At the same time, commodity price shocks are restricted from responding 

contemporaneously to other external variables. 

iv. US inflation responds contemporaneously to both US demand and global commodity 

price shocks, consistent with standard Phillips-curve and cost-push mechanisms. 

v. The US real interest rate gap responds contemporaneously to US demand, commodity 

prices, and US inflation, reflecting a forward-looking monetary policy reaction function 

that incorporates both demand conditions and inflationary pressures. 

 

Domestic Economy 

vi. The domestic output gap responds contemporaneously to external demand, commodity 

price and US inflation shocks, as well as to movements in the real exchange rate gap 

and domestic inflation. By contrast, contemporaneous effects from domestic and 

foreign real interest rates are restricted, reflecting lags in the transmission of monetary 

policy to real activity. 

vii. Domestic inflation responds contemporaneously to external price pressures, including 

global commodity prices, US inflation, and real exchange rate movements, reflecting 

the importance of imported inflation and exchange-rate pass-through in Jamaica. Direct 

contemporaneous effects from domestic demand and interest rates are restricted, 

consistent with domestic price-setting inertia and delayed policy transmission. 
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viii. The domestic real interest rate gap responds contemporaneously to domestic inflation, 

the output gap, external price pressures, US monetary conditions, and real exchange 

rate movements, reflecting a domestic monetary policy reaction function in a small 

open economy. Direct contemporaneous responses to US demand shocks are restricted, 

as foreign demand influences policy primarily through prices, exchange rates, domestic 

demand and financial conditions. 

ix. The real exchange rate gap is treated as a fast-moving asset price and is allowed to 

respond contemporaneously to all external and domestic shocks, reflecting the rapid 

incorporation of information about global conditions, relative prices, and monetary 

policy into exchange rate dynamics. 

 

5.2.2. Robustness of the Model Identification Strategy 

A widely used approach to SVAR identification is the Cholesky decomposition, which 

implements recursive identification restrictions. Specifically, the Cholesky factorisation 

constrains the contemporaneous impact matrix (𝐴0) to be lower triangular and normalises the 

𝐵 matrix to the identity matrix, thereby imposing a recursive causal structure. While 

convenient, this identification strategy relies on a predetermined ordering of variables, 

interpreted as reflecting their relative degree of contemporaneous exogeneity. However, a rigid 

recursive structure is highly sensitive to variable ordering and may yield economically 

misleading results if the assumed contemporaneous causal hierarchy is mis-specified.  To avoid 

this limitation, the identification scheme used in this paper adopts a more theoretically 

grounded identification strategy under the SOE assumption, imposing restrictions that allow 

for more flexible contemporaneous relationships. This is especially pertinent to policy analysis, 

where the focus is on disentangling external, domestic, and policy shocks and evaluating their 

mechanisms of dynamic propagation.  

 

The empirical strategy estimates three separate SVAR models rather than a single large system 

that incorporates all commodity shocks simultaneously. This decision reflects practical and 

econometric considerations. This modular approach, although it abstracts from cross-

commodity interactions, guarantees a clear identification of each shock's distinctive 

transmission, which is the primary aim of this paper. Furthermore, a modular structure provides 

several clear benefits. First, it reduces multicollinearity, as commodity prices often move 

together, making it difficult to isolate the impact of individual commodity price shocks (Al-

Sadiq et al., 2021) and reducing the interpretability and reliability of the results. Second, 

incorporating all commodity prices within the same model may result in overfitting.  

 

Conversely, methodically introducing each commodity price individually into an otherwise 

identical SVAR framework facilitates the avoidance of these issues while concurrently 
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streamlining the identification process. Third, the relative importance and transmission of 

different global commodity shocks to the Jamaican macroeconomy can be inferred via a 

comparative analysis of the impulse responses generated following each shock. Lastly, the 

modular framework enables straightforward extension to alternative commodities such as 

LNG, corn, soybeans, or wheat, facilitating future analyses of diverse price shock transmissions 

in small open economies. 

 

Pre-estimation and Diagnostic Tests 

The lag length for each VAR system was selected using a comprehensive set of information 

criteria: Akaike Information Criterion (AIC), Likelihood Ratio (LR) test, Final Prediction Error 

(FPE), Hannan-Quinn Criterion (HQC), and Schwarz Information Criterion (SIC). Maximum 

lag length was restricted to four quarters, consistent with the data frequency and standard 

practice for quarterly macroeconomic VARs (Kilian, 2006).  For each model, the favoured 

specification was lag two as this was where multiple criteria converged (See Tables 4, 5 and 6 

in Appendix). The two-lag model was robust as it passed both the Jarque-Bera test for residual 

normality and the Lagrange multiplier test for autocorrelation, indicating normally distributed 

residuals and no evidence of serial correlation (See Tables 7, 8 and 9 in Appendix). 

Finally, the stability condition for each VAR model is satisfied, as all roots of the coefficient 

matrix's characteristic polynomial lie strictly inside the unit circle. This confirms the absence 

of unit roots and ensures that the models generate reliable impulse response functions and 

forecasts, providing a robust basis for subsequent analysis (See Figure 2 in Appendix). 

 

6. Results and Discussion 

This section discusses the estimation results. The aim is to analyse how Jamaica’s 

macroeconomic variables respond to commodity price shocks.  

6.1  SVAR Impulse Responses 

This section discusses the impulse response functions (IRFs) generated from each SVAR 

model specification, exploring how external and domestic macroeconomic variables adjust to 

various global commodity price shocks, particularly real global oil, global food and alumina 

price shocks. For this analysis, the IRFs are plotted over a 12-quarter horizon. Responses are 

interpreted at three key horizons: the impact period (quarter one), the adjustment phase (at four 

quarters), and the convergence phase (eight to twelve quarters). Together, these horizons 

capture the immediate response, the transition dynamics, and the near-term convergence of the 
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economy following each shock. Each IRF is accompanied by a 95.0 per cent confidence 

interval, providing a measure of the statistical significance and reliability of the estimated 

responses.  

 

6.1.1 External Macroeconomic Responses to Global Commodity Price Shocks 

Given the block exogeneity assumption, domestic dynamics are conditioned on the propagation 

of these external dynamics. Consequently, validating that the external economy responds to 

commodity price shocks in a theoretically plausible and stable manner, and that these responses 

are statistically distinguishable from zero based on the 95 per cent confidence bands, is 

essential to ensure that subsequent domestic responses can be interpreted as genuine 

transmission effects rather than artefacts of misspecification or weak identification. In this 

sense, the external block provides the structural anchor for the analysis, disciplining the 

interpretation of domestic output, inflation, exchange rate, and interest rate responses to real 

commodity price shocks (See Figures 3 to 8 in the Appendix).  

 

On impact, all three commodity price shocks generate relatively large increases in their 

respective prices, providing support for structural identification. Crude oil exhibits the largest 

immediate own-shock increase, at 12.3 pp, followed by alumina with a sizeable but smaller 

jump of around 8.2 pp, while external food prices rise more modestly by roughly 4.0 pp. This 

ranking may reflect differences in global market tightness, liquidity, and financialisation. That 

is, oil prices respond most sharply to structural shocks because oil markets are tighter, highly 

liquid, and heavily financialised, allowing shocks to be transmitted rapidly and amplified 

through financial channels. Importantly, for both oil and global food price shocks, these own-

price responses are statistically significant at all horizons, with confidence bands remaining 

strictly above zero, indicating strong persistence in the price effects. In contrast, the alumina 

shock own response is statistically insignificant at horizons 1–3 but becomes significantly 

positive from horizon 4 to 12, reflecting initial estimation uncertainty before persistent hump-

shaped dynamics emerge. At the four-quarter horizon, accumulated responses indicate more 

pronounced differentiation across the respective commodity price shocks. All three commodity 

prices remain elevated, though persistence differs. Oil prices remain strongly elevated by 12.5 

pp, external food prices rise to 6.6 pp, and alumina prices remain high at 8.9 pp. By the eight-

quarter horizon, commodity prices remain persistently elevated, with oil prices highest (11.4 

pp), alumina prices still elevated (8.7 pp), and global food prices having declined but remaining 

well above baseline (4.9 pp).  
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Since the SVAR identifies commodity shocks in units of one standard deviation of q/q changes 

in the relevant commodity-price variable, these shock magnitudes can differ across 

commodities, as shown in the preceding discussion. Going forward, to express the impulse 

responses of the macroeconomy in a common and more economically interpretable metric, we 

rescale each IRF to a one percentage point impact increase in the respective commodity price 

variable by dividing the response path by the size of the respective impact response to a one-

standard-deviation commodity shock. This normalisation places the responses on a directly 

comparable basis across commodities. 

 

US inflation responses at impact closely mirror the initial commodity price hierarchy. 

Specifically, a 1.0 pp structural increase in the real oil price gap generates an immediate 0.10 

pp increase in US inflation. A similar 1.0 pp external food price shock generates a slightly 

stronger initial increase in US inflation of roughly 0.12 pp, while an alumina price shock 

generates a more muted initial response of approximately 0.04 pp. These differences are 

economically intuitive. Specifically, oil price shocks affect production costs, transportation, 

and inflation expectations simultaneously; global food prices enter directly into consumer price 

indices; and alumina primarily operates through producer-cost channels with weaker 

immediate pass-through to consumer prices.12  

 

These inflation responses are statistically significant across all horizons for both oil and 

external food price shocks, with confidence bands remaining above zero, confirming robust 

and persistent transmission, and likewise significant for alumina across all horizons. Despite 

these initial inflationary pressures, the US real interest rate gap declines marginally on impact 

in all three cases, with the largest declines observed following global food and oil price shocks. 

This suggests that monetary policy does not react contemporaneously with sufficient force to 

fully offset the initial inflation spike, consistent with policy inertia, information lags, and the 

tendency of monetary authorities to await confirmation of inflation persistence. However, these 

real interest rate responses are not statistically significant at any horizon, as the confidence 

bands consistently include zero, indicating no robust or systematic policy reaction. The US 

output gap remains unchanged on impact across all shocks, consistent with the SVAR 

restrictions and remains statistically insignificant across all horizons for global oil and food 

price shocks, implying no robust real activity effects. 

 
12 Food price shocks hit US inflation hardest because food’s weight in the consumer basket is approximately 14 per cent, therefore any 

positive shock drives headline inflation higher immediately. This compares with energy, which accounts for approximately 6.3 per cent 

of the US CPI basket. 
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Over the four-quarter horizon, the cumulative response of US inflation differs markedly across 

each commodity shock. On a q/q annualised basis, global food and oil-price shocks raise US 

inflation by approximately 0.61 pp and 0.21 pp, respectively, highlighting the strength of the 

direct consumption-basket channel for food-price transmission. In contrast, alumina-driven 

inflation remains substantially lower, with the accumulated response implying an increase in 

US inflation of only about 0.09 pp. These accumulated inflation responses remain statistically 

significant. Further, US monetary policy responses also begin to differentiate clearly across 

commodities at this horizon. After the initial response to the oil price shock, the accumulated 

real interest rate gap remains relatively unchanged, signalling the likely onset of monetary 

tightening as inflationary pressures are perceived to be contained. Nonetheless, the response 

remains statistically insignificant. 

In contrast, external food price shocks remain associated with a slightly negative accumulated 

real interest rate gap, possibly indicating the monetary authority’s tendency to “look through” 

external food-driven inflation. External food-related inflationary pressures are typically 

triggered by supply-side factors, rather than demand pressures, which monetary policy cannot 

directly influence. Consequently, monetary authorities generally respond when these shocks 

trigger persistent inflation or second-round effects (Alper et al., 2017). Similarly, alumina price 

shocks also elicit a smaller but still accommodative accumulated real interest rate gap response, 

reflecting a weak monetary policy response to alumina-driven cost pressures.  

The accumulated responses suggest that the US output gap remains subdued over a four-quarter 

horizon, although it becomes marginally positive following oil and external food price shocks. 

Conversely, the alumina shock exerts a marginally negative impact. However, these output 

responses are generally not statistically significant for global oil and food shocks, reinforcing 

the absence of robust real effects. These findings imply that the near-term costs to economic 

activity are minimal and vary across different commodities. Furthermore, the contemporaneous 

responses in the US output gap are already slightly negative across all shocks at this horizon, 

indicating that the marginal growth impulse weakens by the one-year horizon. This pattern 

reinforces the interpretation of these shocks as supply-side disturbances that may gradually 

erode real activity rather than triggering sharp demand contractions. 

At eight quarters, US inflation remains elevated on a q/q annualised basis but stabilises. The 

accumulated q/q annualised inflation response is clearly dominated by external food-price 

shocks, implying an increase of approximately 1.24 pp, followed by oil-price shocks (0.23 pp), 

with alumina-price shocks contributing a substantially smaller increase (0.09 pp). These 

responses remain statistically significant. The real interest rate gap responses remain divergent, 
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with global food and alumina price shocks continuing to be associated with slightly 

accommodative responses and the oil price shock continuing to show virtually no response, 

though these responses remain statistically insignificant. The accumulated US output gap 

responses show no evidence of persistent demand contraction following the respective 

commodity price shock, and remain statistically indistinguishable from zero. 

Overall, the results reveal a clear and stable cross-commodity hierarchy. External food price 

shocks dominate at all horizons, generating the strongest US inflationary pressures while 

inducing slight monetary accommodation. Oil price shocks produce more moderate price 

increases in overall near-term price impact and do not result in a similar monetary response. 

Alumina price shocks are persistent but low salience, operating primarily through gradual cost-

push channels with limited policy relevance. The US output gap remains largely muted across 

all three models, with responses generally not statistically significant, indicating that inflation 

dynamics dominate the transmission mechanism of commodity price shocks, rather than 

demand compression. For the US economy, these results imply that global food and alumina 

price shocks are interpreted as supply-driven shocks that warrant measured responses as 

implied by the real interest rate gap dynamics. The coherence of these patterns across horizons 

provides strong validation of the external block and supports the interpretation of these 

disturbances as structurally distinct real commodity price shocks. 

 

6.1.2 Domestic Macroeconomic Responses to Commodity Price Shocks 

This section examines the response of the domestic macroeconomy to commodity price shocks, 

conditional on the dynamic responses of the external economy documented in the previous 

section (See Figures 3 to 8). 

On impact, domestic responses differ markedly across commodities. Following a 1.0 

percentage point real oil price shock, domestic inflation rises on impact by 0.05 pp, exceeding 

the initial responses observed for external food (+0.02 pp) and alumina (+0.03 pp). This is 

consistent with crude oil’s dominant role in domestic energy, transport, and production costs, 

coupled with the contemporaneous US inflation response documented earlier. Global alumina 

price shocks induce a moderate but clearly smaller inflation response compared to the crude 

oil price shock, consistent with their more indirect pass-through to production costs. External 

food price shocks, by contrast, generate a small immediate domestic inflation response despite 

large subsequent effects, reflecting partial initial short-run insulation, as domestic distributors 

and producers  may absorb the initial effects. Importantly, for both global oil and food price 

shocks, domestic inflation responses are statistically significant across all horizons, confirming 

strong and persistent pass-through into domestic prices. 
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The domestic real interest rate gap declines marginally on impact across all three shocks. This 

response mirrors the contemporaneous decline in the US real interest rate. However, these 

initial responses are not statistically significant. The initial real exchange rate gap response is 

small but heterogeneous across shocks. Specifically, the external food price shock is associated 

with an immediate but marginal real exchange rate undervaluation (0.05 pp); oil price shocks 

initially induce a real exchange rate appreciation (0.01 pp), while alumina price shocks generate 

virtually no response in the RER. These exchange rate responses are not statistically significant 

at any horizon for global oil and food shocks, as confidence bands consistently include zero. 

On impact, the domestic output gap rises in response to all three commodity price shocks. 

Although commodity price shocks are fundamentally adverse supply-side disturbances, their 

short-run effects on domestic activity may be ambiguous, reflecting the interaction of cost 

pressures with trade, income, and demand channels. The positive initial response, therefore, 

suggests that these offsetting channels dominate in the impact period. Moreover, the initial 

accommodative real interest rates may help generate a temporary demand-side impulse before 

cost pressures weigh on activity. Nevertheless, these output responses are not statistically 

significant across horizons for global oil and food shocks. 

 

At the four-quarter horizon, the accumulated responses reveal clear differentiation across each 

commodity price shock and their respective transmissions to the domestic economy. Domestic 

headline inflation rises substantially, on a q/q annualised basis, following 1.0 pp external food 

and oil price shocks, by 0.95 pp and 0.21 pp, respectively, reflecting cumulative inflationary 

effects, while the global alumina-driven increase in domestic inflation remains more contained 

at around 0.14 pp. These inflation responses are statistically significant. By the fourth quarter, 

the accumulated real exchange rate depreciates by 0.1 pp following the oil-price shocks. In 

contrast, the real exchange rate appreciates by approximately 0.1 percentage points following 

both global alumina and food price shocks. However, for global oil and food shocks, these 

exchange rate responses remain statistically insignificant. The real exchange rate reversal 

following the external food price shock case suggests that while short-run exchange-rate 

pressures initially dominate,  the subsequent domestic inflationary pressures raises the CPI-

based real exchange rate mechanically, generating a temporary real overvaluation due to 

nominal adjustment lag. At the same time, the appreciation following the alumina price shock 

likely operates through a different channel. Given alumina’s role as a major export commodity 

for Jamaica, the positive terms-of-trade effect may strengthen the currency in real terms, 

partially offsetting imported inflation and thereby moderating the overall inflationary impulse.  
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Domestic real interest rate dynamics exhibit clear heterogeneity across commodity shocks at 

the four-quarter horizon. In response to a 1.0 pp real oil price shock, the cumulative real interest 

rate gap is marginally positive (0.04 pp),  indicating a slight increase in real interest rates, 

although this may partly reflect evolving inflation expectations rather than a purely 

contractionary monetary policy response. In contrast, external food price shocks are associated 

with accommodative real rate responses (-0.1 pp) while alumina prices show a negligible 

response (-0.01 pp). These responses are not yet statistically significant at this horizon for 

global oil and food shocks, but become significant in later horizons, indicating delayed policy 

adjustment. These results are consistent with the US economy and again imply that the 

monetary authority may be choosing to look through external food price shocks. Under interest-

rate smoothing, the nominal policy rate adjusts gradually, lagging the increase in inflation. As 

inflation rises more rapidly than the nominal interest rate, the ex-post real interest rate 

temporarily declines, generating an accommodative real stance despite mounting price 

pressures. Furthermore, food prices are highly salient in the domestic CPI basket and can 

strongly influence headline inflation and short-term expectations, as evidenced by the relatively 

sizeable cumulative rise in q/q annualised domestic inflation.  

 

Consistent with these real interest rate dynamics, the accumulated responses indicate that the 

output gap remains marginally positive at the four-quarter horizon following an external food 

price shock, whereas the corresponding effects under oil and alumina price shocks are 

comparatively subdued. However, these output responses remain statistically insignificant. 

Importantly, the quarter-to-quarter impulse responses suggest that the initial effects dissipate 

over time, as adverse real income effects progressively outweigh the short-run stimulus. 

Over the 8 to 12 quarter horizon, accumulated responses more clearly capture the completion 

of near-term adjustment of the domestic economy to the respective commodity price shocks. 

Domestic headline inflation remains most elevated on a q/q annualised basis following a 1.0 

pp external food price shock at 0.9 to 1.0 pp, followed by oil price shocks at 0.2 to 0.3 pp, while 

alumina-driven inflationary effects are below 0.1 pp. These inflation responses remain 

statistically significant across horizons. By the end of the near term, the accumulated domestic 

real interest rate gap turns positive following both global food and oil price shocks, indicating  

an increase in real rates as inflationary pressures stabilise, with statistical significance emerging 

in the medium to long run. This response may reflect a combination of monetary policy 

adjustment and evolving inflation expectations. Notably, by the end of the near term, the real 

interest rate gap is more positive for the external food price shock than the oil shock (0.2 vs 0.1 

pp), giving greater confirmation for a wait-and-see approach. Real exchange rate dynamics also 
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stabilise by the end of the near term, with global oil- and food-price shocks associated with 

slight real depreciation (food more so than oil), while the alumina shock is associated with 

marginal real appreciation, though exchange rate responses remain statistically insignificant 

for global oil and food shocks.13  

 

Across the three shocks, the accumulated domestic output gap response converges toward zero 

over the horizon, albeit with more persistence in the case of an external food price shock, 

indicating that, despite temporary deviations, adjustment dynamics remain stable and there is 

no evidence of explosive or self-reinforcing demand-side responses across the three shocks 

with responses remaining statistically indistinguishable from zero. 

 

In summary, the domestic responses broadly mirror the cross-commodity hierarchy established 

in the external block, while also revealing important amplification mechanisms specific to the 

domestic economy. Global food price shocks generate the largest and most persistent domestic 

inflation response, likely amplified by an initial real depreciation and a more gradual interest 

rate adjustment. Oil price shocks, while initially more inflationary on impact, elicit a faster and 

more pronounced monetary-policy response, reflected in the earlier turn toward positive real 

interest rate gaps and quicker stabilisation of the output gap. Alumina price shocks, by contrast, 

remain low-salience, with muted inflationary effects, limited policy response, and largely 

muted implications for real activity. The results suggest that Jamaica’s high food-import 

dependence and the direct CPI-basket exposure to food price shocks pose the greatest risk to 

domestic headline inflation, among the three commodities. Lastly, the close alignment between 

external dynamics and domestic transmission, together with their consistency with standard 

small open economy mechanisms, reinforces the interpretation of these results as well-

identified commodity price shock effects. 

 

6.1.3 Benchmarking the SVAR Against the QPM 

To assess the operational relevance of the SVAR, this subsection compares the impulse 

responses of the SVAR and the QPM to a common 1.0 percentage point real oil price gap 

shock.  This exercise serves two purposes. First, it examines whether the broad domestic 

transmission mechanism recovered in the SVAR is consistent with that embedded in the QPM. 

 
13 The appreciated real exchange rate one year following the alumina price shock could be linked to the structure of Jamaica’s bauxite–

alumina sector. Higher alumina prices raise export receipts and foreign currency inflows associated with goods exports, generating 

appreciation pressure on the real exchange rate even though a large share of profits is subsequently repatriated through the primary 

income account. Because these price increases translate only weakly into domestic income and demand, alumina/aluminium cost-

related pressures exert limited influence on headline inflation and inflation expectations, leaving the policy rate largely inactive while real 

exchange rate movements driven by export-price effects dominate the adjustment. 
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Second, it highlights where the SVAR may add value by capturing channels that are not fully 

represented in the QPM’s oil-shock impulse responses. 

As a small open economy model, the QPM includes an external sector block to capture the 

influence of foreign variables on domestic macroeconomic outcomes. However, this block is 

intentionally modelled parsimoniously since the QPM is not designed to generate structural 

forecasts for external variables themselves. In practice, the foreign environment is proxied 

mainly by US variables (specifically the US output gap, US CPI inflation, and US nominal 

short-term and real neutral interest rates) together with quarterly average West Texas 

Intermediate crude oil prices as an indicator of global energy prices. These variables are 

assumed to evolve according to autoregressive mean-reverting processes centred on the steady 

states implied by their respective long-run relationships, rather than through a system of 

dynamic behavioural equations. Accordingly, the paths of foreign variables entering the QPM 

are supplied from the Bank of Jamaica’s suite of satellite forecasting models. While this 

treatment is operationally convenient, the QPM’s foreign block does not respond dynamically 

to commodity price shocks, thereby muting potential second-round external transmission 

effects within the model-consistent external sector impulse responses. 

 

Overall, the comparison between the SVAR and the QPM reveals an important area of 

consistency. As can be seen from Figure 12 in the Appendix, both models imply that a positive 

real oil price shock raises domestic headline inflation on impact, with the response being front-

loaded and gradually dissipating over the near-term. This broad similarity suggests that the 

SVAR is recovering at least a similar first-round inflation pass-through mechanism that is 

consistent with the semi-structural logic of the QPM. More generally, the SVAR also 

reproduces the expected initial pattern of induced exchange-rate overvaluation and monetary 

accommodation immediately following the shock (see Figure 12 in the appendix). 

 

At the same time, the comparison reveals several meaningful differences. The divergence is 

clearest in the real exchange rate gap: the QPM implies a noticeably larger real appreciation, 

whereas the SVAR response is much more muted and remains close to zero over most of the 

horizon. In addition, although inflation rises in both models, the SVAR generates a somewhat 

stronger near-term inflation response (see Figure 12 in the Appendix). Next, the real interest 

rate gap also differs in shape and timing. While both models indicate an initially 

accommodative real rate response, the SVAR shows an earlier and more pronounced positive 

adjustment, whereas the QPM response turns positive later and remains modestly elevated for 

longer. For domestic demand, the QPM response is essentially flat to marginally negative, 
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while the SVAR displays a small but non-trivial dynamic pattern, with an initial positive effect 

followed by mild weakness and then convergence back to baseline. 

 

The main reason for these differences is that the SVAR permits the US economy to respond 

dynamically to the oil shock, whereas the QPM does not. This may suppress important second-

round external transmission effects. By contrast, the SVAR internalises feedback through 

higher US inflation, temporary foreign demand movements, and related spillovers, which then 

propagate to the Jamaican economy. This distinction is particularly relevant for the real 

exchange rate result. In the QPM, the absence of an offsetting rise in foreign prices 

mechanically produces a larger real appreciation of the Jamaican dollar, thereby muting 

imported inflation and yielding a slightly lower inflation path. However, once foreign inflation 

is allowed to respond, as in the SVAR, the real appreciation is considerably dampened, and the 

imported inflation channel becomes stronger. The same mechanism also helps explain the 

difference in the near-term real interest rate response in the SVAR. A less appreciated real 

exchange rate, together with spillovers from the US economy and initial monetary 

accommodation, allows for a temporarily higher domestic demand gap. This, in turn, requires 

an earlier tightening of monetary conditions to contain inflationary pressures. 

 

Overall, this comparison strengthens the interpretation of the SVAR results in three respects. 

First, the broad similarity in inflation dynamics provides a useful credibility check on the 

identifying restrictions. Second, the divergence in the real exchange rate gap and related 

dynamics highlights that the SVAR captures second-round external transmission effects that 

are absent when the foreign block is held fixed. Third, the exercise underscores the practical 

value of the SVAR framework as a complement to the QPM. Although the QPM explicitly 

incorporates crude oil, it does not include other commodity prices, most notably external food 

prices, which the SVAR identifies as a major source of inflationary pressure. The SVAR, by 

contrast, offers an empirical structure for tracing the macroeconomic effects of a broader range 

of commodity disturbances. 

 

6.2 Forecast Error Variance Decompositions of Domestic Variables 

The Forecast Error Variance Decompositions (FEVDs) are used to quantify the relative 

importance of each structural shock in explaining the forecast error variance of the endogenous 

variables (Chuku et al., 2010). The FEVDs are evaluated over similar horizons to the IRFs (see 

Figures 9 to 11 in Appendix). 
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Real Exchange Rate Gap 

Across all three commodity model specifications, the real exchange rate gap does not appear 

to be self-driven. Instead, its forecast-error variance reflects an interaction between the other 

domestic variables. Of note, in the alumina model, own shocks explain a sizeable 14.1 per cent 

of its innovations at impact and remain at 12.2 per cent at the end of the near term.  The 

remaining domestic variables account for a combined 77.6 per cent on impact, of which the 

domestic real interest rate shocks account for 69.8 per cent. At the end of the near term, the 

contribution of the real interest rate gap moderates to 52.9 per cent, domestic demand and 

inflation increase to a combined contribution of 17.1 per cent. A similar pattern emerges for 

the global oil and food model specifications. Commodity price shocks contribute relatively 

little to the real exchange rate variances, accounting for 0.8 per cent, 6.8 per cent, and 3.2 per 

cent in the global oil, food, and alumina price models, respectively. Overall, the RER gap 

appears to be a largely policy-mediated variable, with additional influence primarily through 

domestic demand and price absorption. 

 

Domestic Output Gap 

The domestic output gap is predominantly shaped by own- and inflation shocks, though the 

degree of own-shock dominance varies across commodity specifications. In the alumina and 

oil models, own-shocks explain 81.7 and 82.8 per cent of output-gap variance at impact, but 

slightly lower at 77.1 per cent for the external food price model. At the end of the near term, 

own shock contributions wane to 60.3 per cent, 60.0 per cent and 57.6 per cent for the external 

alumina, oil and food model specifications, respectively. Across all models, US demand shocks 

increase sharply in importance by the end of the near term, stabilising at approximately 16.1 

per cent, 16.3 per cent and 15.5 per cent, respectively, for the global alumina, food and oil 

models, consistent with relatively strong external demand spillovers. The contribution of each 

commodity price shock to the domestic output gap differs sharply. External food price shocks 

explain 9.2 per cent by the eighth quarter, making them the most important commodity price 

driver of real activity. Oil price shocks contribute around 5.7 per cent, while alumina price 

shocks remain economically negligible, explaining approximately 1.0 per cent at the end of the 

near term. These results indicate domestic demand conditions are at least partially driven by 

external demand and that global food and oil price shocks may contribute via real-income and 

cost-of-living channels, while alumina price shocks have limited aggregate relevance. 

 

Domestic Headline Inflation 

Domestic inflation is overwhelmingly self-driven, and its variance decomposition does not 

differ materially across commodity specifications. In the external food, oil and alumina models, 
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own shocks explain 72.9 per cent, 79.8 per cent and 82.4 per cent of domestic headline inflation 

variance on impact, respectively. At the end of the near term, own shock contributions 

moderate to 55.0 per cent, 63.1 per cent and 62.3 per cent for the external food, oil, and alumina 

models’ specifications, respectively. Commodity price pass-through is asymmetric. Global 

food price shocks display a pronounced delayed effect, rising from zero at impact to 21.8 per 

cent by the end of the near term, becoming the single most important external driver of inflation 

uncertainty. Oil price shocks matter earlier and evolve more gradually, stabilising at 7.6 per 

cent, while alumina price shocks remain weak, explaining only 2.3 per cent at the end of the 

near term. Of note, US inflation contributes 5.5 per cent, 4.8 per cent and 11.6 per cent in the 

external oil, food and alumina specifications, respectively, in the near term. Overall, the results 

suggest that domestic headline inflation dynamics are commodity-specific, with external food 

prices representing a dominant inflation risk. 

 

Domestic Real Interest Rate Gap 

The domestic real interest rate is initially driven by exchange rate and domestic headline 

inflation shocks, likely reflecting the monetary authority’s overall response to inflationary 

pressures. In the alumina model, exchange rate shocks explain 74.9 per cent of real interest rate 

variance at impact, declining to 34.2 per cent by the end of the near term. In the oil 

specification, the corresponding share falls from 74.4 to 33.5 per cent, while in the external 

food model, it declines from 82.3 to 33.9 per cent, indicating a more diversified shock structure. 

Commodity effects again differ markedly. The contribution of global food price shocks rises 

sharply from 2.3 per cent at impact to 17.3 per cent by the end of the near term. Oil price shocks 

contribute more modestly, increasing to 5.1 per cent from 1.7 per cent, while alumina price 

shocks remain minor, accounting for around 3.3 per cent. These results suggest that global food 

price volatility passes through the domestic economy more readily than either oil or alumina 

price shocks. 

 

Overall, the FEVD results support a clear differentiation across commodity price shocks. 

External food prices operate as a more significant macroeconomic source of risk. Global oil 

prices operate primarily through cost-push channels, with more moderate and less persistent 

variance contributions relative to external food shocks. Global alumina price shocks have a 

limited aggregate impact, likely due to being more sector specific.  
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7. Conclusion 

This paper demonstrates that for a small, open, import-reliant economy like Jamaica, all global 

commodity price shocks are not created equal. The most potent threat to macroeconomic 

stability, in the case of Jamaica, is not the widely studied oil shock, but the more persistent and 

policy-challenging external food price shock.  

This paper employs a Structural Vector Autoregression with Block Exogeneity (SVARX) 

framework to examine the macroeconomic transmission of global commodity price shocks to 

Jamaica, focusing on global crude oil, food, and alumina prices. Using quarterly data spanning 

June 2000 to March 2025, the analysis evaluates the dynamic responses of domestic headline 

inflation, the output gap, the real interest rate gap, and the real exchange rate gap, conditional 

on externally identified commodity price shocks and global macroeconomic adjustment. The 

results provide clear evidence that commodity price shocks matter for Jamaica’s 

macroeconomic dynamics, but not symmetrically across commodities. Across both impulse 

responses and forecast error variance decompositions, external food and oil price shocks 

emerge as the dominant external disturbances, while alumina price shocks display consistently 

weaker macroeconomic relevance. Importantly, the impulse response analysis indicates that 

the effects of external food and oil price shocks are statistically significant over key horizons, 

particularly for inflation and exchange rate dynamics, whereas alumina-related responses are 

generally statistically insignificant or short-lived, reinforcing their limited macroeconomic 

relevance. 

External food price shocks translate into a larger and more persistent domestic inflation 

response, reflecting Jamaica’s high food import dependence, the direct weight of food in the 

consumption basket, and slower interest rate adjustment. These inflationary pressures are 

reinforced by depreciated real exchange rate dynamics by the end of the near term. External 

food price shocks also contribute non-trivially to the output gap and real interest rate variability, 

underscoring their role as a source of vulnerability rather than a transitory disturbance. These 

responses are not only economically large but also statistically significant across multiple 

horizons, confirming the robustness of global food shocks as a key driver of macroeconomic 

instability. 

Global oil price shocks also generate positive inflation responses both externally and 

domestically but are followed by a relatively faster interest rate tightening. As a result, global 

oil price shocks are associated with a quicker stabilisation of inflation and output dynamics 

compared with food price shocks. While global oil prices are clearly inflation-relevant, their 

effects on real activity and real monetary conditions are less persistent compared to external 
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food price shocks. The statistical significance of oil-driven inflation responses is strongest in 

the short to medium term but dissipates more rapidly than in the case of global food shocks.  

By contrast, global alumina price shocks exhibit limited pass-through to domestic 

macroeconomic variables. The effect on inflation is small and gradual, the interest rate response 

is muted, and output dynamics remain very small. Global alumina price shocks operate mainly 

through real exchange rate channels linked to export-price effects, rather than through broad-

based income or demand mechanisms. Alumina prices behave as sector-specific disturbances 

with minimal aggregate consequences for the Jamaican economy. Consistent with this, most 

alumina-related impulse responses are statistically insignificant, indicating that their observed 

effects cannot be distinguished from zero at conventional confidence levels. 

Overall, the findings establish a clear cross-commodity hierarchy in Jamaica’s exposure to 

global commodity price shocks. Global food prices represent the most consequential external 

risk for macroeconomic stability, oil prices constitute an important but more policy-contained 

inflationary disturbance, and alumina prices play a comparatively minor macroeconomic role. 

From a policy perspective, the results highlight the importance of distinguishing between 

commodity-specific shocks when formulating policy responses, particularly in economies with 

high import dependence and exposure to consumption price baskets. The findings imply that 

external food-price-driven inflation represents the most material external macroeconomic risk, 

warranting careful monitoring and timely policy calibration. Alumina price movements, on the 

other hand, remain of secondary concern at the aggregate level for monetary policy. 

Finally, the research paper findings have implications beyond Jamaica. For the broader class 

of food-importing emerging market and developing economies, the results suggest that an 

inflation-targeting framework must be calibrated to the specific source of external price 

pressures and vulnerabilities. A one-track focus on oil shocks risks underreacting to a persistent 

source of imported inflation: food. More broadly, incorporating statistical significance into 

policy analysis helps ensure that monetary responses are grounded not only in observed 

dynamics but also in empirically robust relationships, strengthening the credibility of forward-

looking policy frameworks. 

 

8. Policy Recommendations and Future Work 

The results carry a clear policy message: Jamaica’s exposure to global commodity price shocks 

is commodity-specific rather than generic. The evidence from both the impulse responses and 

forecast error variance decompositions indicates that global food, oil, and alumina shocks differ 
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materially in their persistence, their transmission channels, and their implications for monetary 

and macroeconomic management. A uniform policy response to all commodity price 

disturbances is therefore unlikely to be optimal. 

8.1. Strengthen Commodity-Specific Inflation Monitoring Frameworks 

Policy should distinguish explicitly among commodity price shocks rather than treat 

commodity inflation as a single disturbance, since each shock has different persistence, 

transmission channels, and policy relevance. The FEVD results show external food shocks as 

the dominant near-term driver of inflation variance, oil as moderate and less persistent, and 

alumina as marginal. In operationalisation, the Bank could adopt a Commodity Threat Matrix 

to track major commodity groups separately, assess likely pass-through and persistence, and 

ground policy debates in the specific commodity driving the shock. 

8.2. Strengthen food price intelligence and reduce policy lag 

Global food shocks pose a unique challenge because they generate the strongest and most 

persistent CPI increases while initial real rate responses remain accommodative, suggesting 

delayed or cautious policy responses despite their persistence. Part of this lag may stem from 

the limited ability to distinguish imported food shocks from short-lived domestic amplification 

driven by logistics, market structure, or other frictions. A more robust food price monitoring 

mechanism involving the Bank, the Ministry of Agriculture, Fisheries and Mining, and 

STATIN could track global to domestic price transmission, measure pass-through speeds, and 

identify the domestic economy’s ability to absorb the shock. Regular Global Food Inflation 

Decomposition Reports could improve the information base for deciding when to look through 

a shock and when firmer action is warranted. 

8.3. Revisit the reaction function in a commodity contingent setting 

The evidence shows Jamaica’s monetary response differs across commodity shocks and 

sometimes is misaligned with their relative persistence: oil shocks prompt faster tightening, 

while more persistent external food shocks initially face accommodative real rates. A refined 

policy reaction function could formally test whether policy should vary with the source of 

inflation. Such differentiation could better match the empirical persistence hierarchy outlined 

in this paper. 

8.4. Directions for future research 

Future work could analyse food price transmission at a more granular level (separating 

imported and domestic foods) to clarify whether persistence arises from high import 

dependence, domestic frictions, or both. Additional research could also examine the 
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expectations channel, wage-setting behaviour, and second-round effects to better understand 

how commodity shocks become entrenched. Integrating the fiscal channels would help capture 

how food and oil shocks affect government spending, subsidies, tax revenues, and debt 

dynamics. Another area that could be explored is the potential nonlinear and asymmetric pass-

through effects of exogenous commodity shocks, particularly through the expectations channel. 

The current framework could be expanded to incorporate regime-switching or nonlinear 

specifications. Finally, comparative studies across food-import-dependent EMDEs could test 

whether inflation targeting frameworks systematically underestimate food shock persistence 

and determine the structural features that make food shocks the dominant inflation risk. 
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10. Appendix I 

Figure 1: Trends in Global Crude Oil, Food and Alumina Prices. 

1A: Crude Oil Price 

 

1B: Food Price Index 

 

1C: Alumina Price 
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Table 1a: Correlation Matrix 

 

 

Table 1b: Variables, Descriptions and Sources 

 

 
 

 

 

 

 

 

 

Variable Description Source

Real Crude Oil Price  

Gap          

The deviation of real seasonally adjusted West Texas 

Intermediate oil prices from its long term trend.
BOJ-Forecasting and Policy Analysis System

Real Food Gap Price 

Gap

The deviation of real seasonally adjusted FAO food price 

index from its long term trend.
BOJ-Forecasting and Policy Analysis System

Real Alumina Price Gap 

The deviation of real seasonally adjusted Alumina price 

index from its long term trend.
Author's estimate using STATIN's data

US Real Output Gap    The deviation of actual  US Real GDP from its potential. BOJ-Quarterly Projection Model

US Inflation The end-of-quarter US consumer price index (1982-84=100) 

of the market basket of consumer goods and services 

purchased by households. 

US Bureau of Labor Statistics

US Real Interest Rate 

Gap

The deviation of US real short-term interest rate from its 

long term trend.
BOJ-Forecasting and Policy Analysis System 

Domestic Real Output 

Gap    

The deviation of actual  domestic Real GDP from its 

potential.
BOJ-Forecasting and Policy Analysis System

Domestic Inflation

The end-of-quarter domestic consumer price index (2019 

=100) of the market basket of consumer goods and services 

purchased by households.

STATIN

Domestic Real Interest 

Rate Gap The deviation of real domestic  interest rate from its long 

term trend.
BOJ-Forecasting and Policy Analysis System                       

Real Exchange Rate Gap
The deviation of real exchange rate (JMD/USD) from its long 

term trend.
BOJ-Forecasting and Policy Analysis System
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Table 2: Results of the Augmented Dickey-Fuller Tests for Unit Roots 

 

Table 3: Results of the Phillips-Perron Tests for Unit Roots 

 

 

Table 4: VAR Lag Selection Criteria: Global Crude Oil Price Model 

Lag LogL** LR FPE AIC SC HQ 

0 -1502.30 NA  4040.71 31.01 32.26 31.51 

1 -1352.87 257.02 741.92 29.30   32.22*   30.48* 

2 -1271.82   126.44*   551.09*   28.96* 33.54 30.81 

3 -1220.66 71.63 782.46 29.21 35.47 31.74 

4 -1158.13 77.53 953.93 29.24 37.16 32.45 

Note: N = 100; LR: sequential modified LR test statistic, FPE: Final prediction error, AIC: Akaike information 

criterion, SIC: Schwarz information criterion, HQ: Hannan-Quinn information criterion and * indicates lag order 

selected by the respective criterion. 

 

Table 5: VAR Lag Selection Criteria: Global Food Price Model 

Lag LogL** LR FPE AIC SC HQ 

0 -1406.30 NA  592.35 29.09 30.34 29.59 

1 -1246.71 274.49 88.76 27.17   30.09*   28.36* 

2 -1167.05   124.28*   67.79*   26.86* 31.45 28.72 

3 -1123.11 61.50 111.23 27.26 33.51 29.79 

4 -1067.36 69.14 155.26 27.43 35.35 30.63 

Note: N = 100; LR: sequential modified LR test statistic, FPE: Final prediction error, AIC: Akaike information 

criterion, SIC: Schwarz information criterion, HQ: Hannan-Quinn information criterion and * indicates lag order 

selected by the respective criterion. 
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Table 6: VAR Lag Selection Criteria: Global Alumina Price Model 

Lag LogL** LR FPE AIC SC HQ 

0 -1456.36 NA  1612.08 30.09   31.34* 30.59 

1 -1312.10 248.12 328.27 28.48 31.40   29.66* 

2 -1222.98   139.03*   207.48*   27.98* 32.56 29.84 

3 -1180.77 59.09 352.37 28.42 34.67 30.95 

4 -1127.59 65.95 517.84 28.63 36.55 31.84 

Note: N = 100; LR: sequential modified LR test statistic, FPE: Final prediction error, AIC: Akaike information 

criterion, SIC: Schwarz information criterion, HQ: Hannan-Quinn information criterion and * indicates lag order 

selected by the respective criterion. 

 

Table 7: VAR Normality Test Result for Global Oil Price Model 
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Table 8: VAR Normality Test Result for Global Food Price Model 

 

 

Table 9: VAR Normality Test Result for Global Alumina Price Model 
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Figure 2: Inverse Roots of AR Characteristic Polynomial Across the Models 

 
 

 

 

Table 10: VAR Residual Serial Correlation LM Test Results (Global Crude Oil Price Model) 

lags(p) LRE* stat df Prob. Rao F-stat df Prob. 

1 86.75 64 0.03 1.40 (64, 369.9) 0.03 

2 58.41 64 0.67 0.91 (64, 369.9) 0.68 

3 56.04 64 0.75 0.87 (64, 369.9) 0.75 

𝐻0: no serial correlation at lag h        

 

 

 

Table 11: VAR Residual Serial Correlation LM Test Results (Global Food Price Model) 

lags(p) LRE* stat df Prob. Rao F-stat df Prob. 

1 91.986 64 0.01 1.49 (64, 369.9) 0.01 

2 58.23 64 0.68 0.90 (64, 369.9) 0.68 

3 45.48 64 0.96 0.69 (64, 369.9) 0.96 

𝐻0: no serial correlation at lag h 
       

 

 

 

Table 12: VAR Residual Serial Correlation LM Test Results (Global Alumina Price Model) 

lags(p) LRE* stat df Prob. Rao F-stat df Prob. 

1 86.17 64 0.03 1.39 (64, 369.9) 0.04 

2 69.36 64 0.30 1.09 (64, 369.9) 0.31 

3 42.15 64 0.98 0.64 (64, 369.9) 0.98 

𝐻0: no serial correlation at lag h 
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Figure 3: Macroeconomic Responses to a Real Oil Price Shock

 

 

 

 

Figure 4: Accumulated Macroeconomic Responses to a Real Oil Price Shock 
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Figure 5: Macroeconomic Responses to a one Percentage Point Real Food Price Shock 

 
 

Figure 6: Accumulated Macroeconomic Responses to a Real Food Price Shock 
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Figure 7:  Macroeconomic Responses to a one Percentage Point Real Alumina Price Shock   

 
 

 

Figure 8:  Accumulated Macroeconomic Responses to a Real Alumina Price Shock   
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Figure 9: Variance Decomposition of Domestic Variables After a Real Oil Price Shock 
 

 

 

Figure 10: Variance Decomposition of Domestic Variables After a Real Food Price Shock 
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Figure 11: Variance Decomposition of Domestic Variables After a Real Alumina Price Shock 

 
 

 

 

Figure 12: Comparison of SVAR and QPM Responses to a Real Global Oil Price Shock 
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11. Appendix II  

Model Codes 

'Housekeeping 
close @all 
 
'Set Default Directory  
cd "C:\Users\..." 
 
'Set Data file name 
%xlsname = "data.xlsx" 
 
' Create EViews work file  
wfcreate(wf=varfile, page=quarterly) q 1999q1 2025q4  
 
'Import datafile 
pageselect quarterly 
import(resize,link) %xlsname range=quarterly colhead=3 namepos=first @freq q @id @date(date) @destid @date 
 
'Set Sample  
smpl 1999q1 2025q3 
 
''Seasonal Adjustments 
'list variables that require seasonal adjustment 
for  %n   cpi_us   cpi   alumina 
  
 'Seasonal Adjustment process using x-13 
 {%n}.x13(save="d11", html) @x11(auto)   ' Obtain Trends using X-13 method 
  
 'LOG ALL RELEVANT SA VARIABLES 
 genr l_{%n} = 100 * log({%n}_d11) 
 
 'First difference ALL RELEVANT LOG SA VARIABLES 
 genr dl_{%n}= 4*d(l_{%n})               'annualised q/q log differences (growth) 
 
 'Annual Growth 
 genr d4l_{%n}= l_{%n}-l_{%n}(-4)    'annual log differences (growth) 
next 
 
''======================================== 
'generate gaps for real commodity prices not in FPAS 
for  %k   l_alumina     
  
 'Calculate real price (log(nom) - log(UScpi) 
 genr r_{%k} = {%k}-l_cpi_us           'recall the log(commodity) and log(USCPI) calculated in previous loop 
 
 'calculate real price trend (HP filter based) 
 r_{%k}.hpf(lambda=1600)  r_{%k}_tnd 
 
 'calculate real price gap (HP filter based) 
 genr r_{%k}_gap = r_{%k}-r_{%k}_tnd 
  
next 
 
''======================================== 
'Winsorise at the 2.5% level to handle with extreme outliers 
for %d l_y_us_gap    l_oil_gap_us     dl_cpi_us     l_z_gap    l_y_gap  dl_cpi     r_gap   food_gap r_l_alumina_gap  
r_us_gap  
genr d{%d} = d({%d}) 
 series aa_d{%d} = 
@recode(d{%d}>@quantile(d{%d},.975),@quantile(d{%d},.975),@recode(d{%d}<@quantile(d{%d},.025),@quantile(d{%
d},.025),d{%d})) 
'    Optional: Box Plot showing outliers in series before and after Winsorisation  
 boxplot {%n} a_{%n} 
 line {%n} a_{%n} 
 
next 
 



50 
 

'''========Test for Unit Roots============= 
smpl 2000q2 2025q1 
 
for %n l_oil_gap_us food_gap r_l_alumina_gap l_y_us_gap l_cpi_us r_us_gap l_z_gap l_y_gap l_cpi r_gap 
 
 ''=============ADF Tests============= 
' ''ADF Test Levels and constant only 
 freeze(_ADF_lvl_c_{%n}) {%n}.uroot(lagmethod=aic) 
 
' ''ADF Test 1st dif and constant only 
 freeze(_ADF_dif_c_{%n}) {%n}.uroot(dif=1,lagmethod=aic) 
 
' ''ADF Test level and constant with trend 
 freeze(_ADF_lvl_ctr_{%n}) {%n}.uroot(exog=trend, lagmethod=aic) 
 
' ''ADF Test 1st dif and constant with trend 
 freeze(_ADF_dif_ctr_{%n}) {%n}.uroot(exog=trend,dif=1, lagmethod=aic) 
 
 
' ''=============PP Tests============= 
' ''PP Test Levels and constant only 
 freeze(_PP_lvl_c_{%n}) {%n}.uroot(pp, lagmethod=aic) 
  
' ''PP Test 1st dif and constant only 
 freeze(_PP_dif_c_{%n}) {%n}.uroot(pp, dif=1, lagmethod=aic) 
 
' ''PP Test level and constant with trend 
      freeze(_PP_lvl_ctr_{%n}) {%n}.uroot(pp, exog=trend, lagmethod=aic) 
 
' ''PP Test 1st dif and constant with trend 
      freeze(_PP_dif_ctr_{%n}) {%n}.uroot(pp,exog=trend, dif=1, lagmethod=aic) 
 
next 
 
'Assess correlation between variables' 
group mygroup l_oil_gap_us food_gap r_l_alumina_gap l_y_us_gap l_cpi_us r_us_gap l_z_gap l_y_gap l_cpi r_gap 
 
mygroup.corr 
 
'==================================================== 
'Create Basic VAR 
'==================================================== 
smpl 2000q2 2025q1 
 
'’Set Up Reduced Form VAR and SVAR Restrictions for each model 
========================================================================= 
'OIL MODEL 
'''========================================================================= 
var model_oil.ls 1 2   aa_dl_y_us_gap   aa_dl_oil_gap_us   a_dl_cpi_us   aa_dr_us_gap  aa_dl_z_gap    aa_dl_y_gap  
a_dl_cpi    aa_dr_gap  @ @trend  c    @during("2004q4")  @during("2003q1")    @during("2020q3")  @during("2004q1")  
@during("2011q3")  @restrict @vec(l1) = "na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, 
na, na, na, na, na, na, na, na, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 
0, 0, 0, 0, na, na, na, na", @vec(l2) = "na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, 
na, na, na, na, na, na, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 
0, na, na, na, na" 
 
model_oil.results 
 
model_oil.impulse(hrz=10) @imp 2 
 
model_oil.cleartext(svar) 
 
model_oil.append(svar) @VEC(A) =   01, na, na, na,   na, na, na, 00,              
                                    00, 01, na, na,   na, na, na, na,              
                                    00, 00, 01, na,   na, na, na, na,              
                                        00, 00, 00, 01,   na, 00, 00, na,              
                                    00, 00, 00, 00,   01, na, na, na,              
                                    00, 00, 00, 00,   na, 01, 00, na,              
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                                        00, 00, 00, 00,   na, na, 01, na,              
                                    00, 00, 00, 00,   na, 00, 00, 01 
 
model_oil.append(svar) @diag(B) 
 
'Solve model 
model_oil.svar 
 
model_oil.impulse(imp=struct, hrz=12) @imp 2 
 
'''========================================================================= 
'FOOD MODEL 
'''========================================================================= 
smpl 2000q2 2025q1 
 
var model_food.ls 1 2   aa_dl_y_us_gap   aa_dfood_gap   a_dl_cpi_us   aa_dr_us_gap  aa_dl_z_gap    aa_dl_y_gap  
a_dl_cpi    aa_dr_gap  @ @trend  c   @during("2004q4")    @during("2003q1")    @during("2020q3")  @during("2004q1") 
@during("2011q3")   @restrict @vec(l1) = "na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, 
na, na, na, na, na, na, na, na, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 
0, 0, 0, 0, na, na, na, na", @vec(l2) = "na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, 
na, na, na, na, na, na, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 
0, na, na, na, na" 
 
model_food.results 
 
model_food.impulse(hrz=10) @imp 2 
 
model_food.cleartext(svar) 
 
model_food.append(svar) @VEC(A) =     01, na, na, na,   na, na, na, 00,            
                                 00, 01, na, na,   na, na, na, na,             
                                     00, 00, 01, na,   na, na, na, na,             
                                     00, 00, 00, 01,   na, 00, 00, na,             
                                     00, 00, 00, 00,   01, na, na, na,             
                                     00, 00, 00, 00,   na, 01, 00, na,             
                                     00, 00, 00, 00,   na, na, 01, na,             
                                     00, 00, 00, 00,   na, 00, 00, 01 
 
model_food.append(svar) @diag(B) 
 
'Solve model 
model_food.svar(maxiter=5000) 
 
model_food.impulse(imp=struct, hrz=12) @imp 2 
 
 
'''========================================================================= 
'alumina MODEL 
'''========================================================================= 
smpl 2000q2 2025q1 
 
var model_alumina.ls 1 2   aa_dl_y_us_gap   aa_dr_l_alumina_gap    a_dl_cpi_us   aa_dr_us_gap  aa_dl_z_gap    
aa_dl_y_gap  a_dl_cpi    aa_dr_gap  @ @trend  c   @during("2004q4")    @during("2003q1")    @during("2020q3")  
@during("2004q1")   @during("2011q3")   @restrict @vec(l1) = "na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, 
na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 
0, 0, na, na, na, na, 0, 0, 0, 0, na, na, na, na", @vec(l2) = "na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, 
na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 0, na, na, na, na, 0, 0, 0, 0, 
na, na, na, na, 0, 0, 0, 0, na, na, na, na" 
 
model_alumina.results 
 
model_alumina.impulse(hrz=10) @imp 2 
 
model_alumina.cleartext(svar) 
 
model_alumina.append(svar) @VEC(A) =    01, na, na, na,   na, na, na, 00,            
                                      00, 01, na, na,   na, na, na, na,            
                                      00, 00, 01, na,   na, na, na, na,            
                                      00, 00, 00, 01,   na, 00, 00, na,            
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                                          00, 00, 00, 00,   01, na, na, na,            
                                      00, 00, 00, 00,   na, 01, 00, na,            
                                      00, 00, 00, 00,   na, na, 01, na,            
                                      00, 00, 00, 00,   na, 00, 00, 01 
 
model_alumina.append(svar) @diag(B) 
 
'Solve model 
model_alumina.svar 
 
model_alumina.impulse(imp=struct, hrz=12) @imp 2 
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