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Chapter 5

INFLATION PERSISTENCE IN MONGOLIA
By

Urgamalsuvd Nanjid1, Dulamzaya Batjargal2 and Enkhbayar Jambaldorj3

1. Introduction

A degree of inflation persistence is one of the most important characteristics of the dynamics 
of inflation. It is related to how quickly inflation reverts to its initial level after a shock. When the 
persistence is high, the policy efficiency is low, thus it making it harder for the Central Bank to 
fight the inflation.

The purpose of this paper is to empirically analyze the degree of inflation persistence in 
Mongolia using the aggregate price index, group level price indices and individual commodity 
prices. We will study whether there are any changes in the persistence across different monetary 
policy regimes and across the CPI subcomponents. It is also informative to study the persistent 
properties of inflation in the disaggregate level to assess the true degree of persistence without 
the aggregation bias as the aggregation process itself could lead to spuriously high estimates of 
aggregate inflation. The research result would be useful information for parameter calibrations of 
DSGE (in process of development) and semi-structural models of Mongolia as well as other policy 
analysis.

It is hard to define an inflationary process in Mongolia because we had officially liberalized 
prices at the beginning of the 1990s and started to measure inflation in 1991.

Figure 1
Annual CPI Inflation of Mongolia
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Right after liberalization, we experienced a hyperinflation episode, and the average and 
deviation of inflation were very high. That is why we have decided to use data on consumer price 
indices and individual prices between 1998 and 2018. The annual growth rate of consumer prices 
in Mongolia is plotted in Figure 1. During this period, various shocks influenced the inflation rate 
and pushed it away from its long-run mean. Most frequent examples include oil and commodity 
price shocks, strong exchange rate movements, adverse weather conditions and animal loss, the 
cash changeover and fiscal measures such as VAT changes. Inflation is also strongly influenced by 
the cyclical position of the economy, with periods of weak economic activity usually asso ciated 
with lower inflation, and vice versa. Despite these occurrences, inflation in Mongolia appeared to 
have been fluctuating around a mean of 8.6% over the past two decades, as can be seen in Figure 1.

Full sample periods cover several monetary policy regimes, which are often characterized by 
different values of average inflation. Accounting for changes in monetary policy regimes either by 
restricting the sample to cover the current policy regime or by allowing for statistically significant 
changes in the mean of inflation, most studies arrive at the conclusion that inflation (measured as 
quarter-on-quarter inflation) is only moderately persistent.

The Bank of Mongolia (BoM) had a monetary aggregate targeting framework from the 
beginning of the 1990s to 2006 with reserve money as the operating target and M2 as the intermediate 
target. In view of the difficulties in conducting monetary aggregate targeting due to the ongoing 
re-monetization process and the volatility of the money multiplier, the Bank of Mongolia started 
the shift from monetary targeting policy framework to the inflation targeting from 2007. However, 
the economy was hit by the global financial crisis in 2008 and 2009, as well as the public debt 
crisis in concert with fall in commodity prices in 2016. The problems were solved with the help 
of IMF programs with each lasting up to 3 years. During those periods, the Bank of Mongolia was 
required to focus on monetary aggregate targeting once again. Moreover, in 2013-15, the Bank of 
Mongolia injected a huge amount of money to finance quasi-fiscal spending focused on certain 
sectors to support economic growth and tackle the supply-driven inflation pressures. These short-
term policies accompanied by the high volatile inflation makes it difficult to identify the changes 
in inflation persistence due to framework shifts. These frequent regime shifts make Mongolia an 
ideal candidate to study the effects of changes in the monetary policy framework on the persistence 
of inflation. Moreover, since some of these changes were exogenous (i.e., due to the debt crisis or 
the repercussions of the global financial crises), concerns about the endogenous nature of shifting 
inflation targeting regime might be limited.

In this paper, we explore inflation persistence in Mongolia using quarterly annual inflation, 
starting from the aggregate inflation, down to its micro-level exploration based upon changes in 
the prices of commodities in the CPI basket of Mongolia. We used the following two approaches 
in calculating the inflation persistence: (i) the first-order autocorrelation coefficient of the inflation 
series, and (ii) the sum of the autoregressive coefficients (SARCs) of the inflation process. The 
structural break test was used to define the structural breaks and the factor decomposition was done 
using principal component analysis to define the idiosyncratic persistence across sectoral inflation.

The expected outcome of this research is a degree of inflation persistence measured in the 
case of Mongolia, from the aggregate CPI inflation, group level, and individual prices in two 
samples in order to draw a conclusion on the degree of persistence, whether there is any difference 
among subcomponents, and individual products and if the persistence has changed over time.
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2. Empirical Studies on Inflation Dynamics

Barnett et al. (2012) examined the inflation dynamics in Mongolia in several aspects using an 
AR model, a VAR model, and the Phillips curve between 2001-2011. They concluded that the key 
characteristics of inflation dynamics in Mongolia are that inflation is (i) highly seasonal; (ii) not 
very persistent; (iii) largely independent of international price movements; and, (iv) dominated by 
changes in food prices, explained by supply shocks. In terms of inflation persistence, the authors 
examined the persistence in aggregate CPI, food CPI, administered prices and the underlying CPI 
(all non-food and non-administered prices). They found that the underlying inflation (AR(1)U=0.56) 
is more persistent than the headline inflation (AR(1)H=0.30) using quarter-on-quarter inflation.

Bilguun et al. (2017) investigates the duration of consumer price spells and price change 
patterns for Mongolia by employing a micro-level price data of 2006-2016. Their main findings 
are:

w Prices have gotten more rigid: The average period of prices which remained unchanged, was 3.8 
months in 2006-2010 and increased to 7.7 months in 2011-2016.

w The difference among sectors: The period that price does not change has prolonged in transport, 
hotel, and restaurants services, while the period has shortened for food and other goods.

w Imported goods’ prices change (4.6 months) faster than the domestic goods’ (9.3 months).
w The probability of price remaining the same for domestic firms and importers are 

. 

Charemza and Makarova (2009) analyze inflation persistence by decomposing it into linear 
and nonlinear components for 119 countries.  In case of Mongolia, annual inflation of 1993-2005 
is used, and the authors found that, with its lag 3, bilinear lag 1 and considering the first effect of 
the eigenvalue, the total inflation persistence is 0.65, a linear persistence is 0.65 and a nonlinear 
persistence is 0.007. When the general effect of the eigenvalue is considered, the total inflation 
persistence is 0.80, a linear persistence is 0.72 and a nonlinear persistence is 0.09. With longer 
bilinear lags, the total inflation persistence dropped slightly to 0.78.

Tillmann (2012) studies inflation persistence in headline inflation and CPI subcomponents in 
two samples and finds that the inflation persistence falls after the adoption of inflation targeting and 
a large cross-sectional heterogeneity. Gerlach and Tillman (2012) study the inflation persistence 
in the Asia-Pacific region and find that persistence tends to decline adopting the inflation targeting 
regime, but the speed of decline varies across countries. Hanif et al. (2012) estimate the inflation 
persistence in Pakistan using monthly data from 1959 to 2011 and find that the estimate of overall 
inflation is low (0.16), but of core inflation is high (0.80), and the persistence in group levels is 
found to be relatively higher in most cases compared to the aggregate level. Altissimo et al. (2006) 
studies inflation persistence and price-setting behavior in the Euro Area and finds that industrial 
goods and particularly services, which require a larger share of labor input, have higher persistence 
and energy and unprocessed food have lower persistence. This suggests that persistence in wage 
developments can be a cause of price stickiness.
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3. Measuring Inflation Persistence

We start from simple a first-order autoregressive model of inflation and check for the 
significance of a positive coefficient on the AR term in the inflation series. It is the standard method 
to measure inflation persistence in the literature. We also used the AR(1) model to check the stability 
of the estimated coefficient rolling the sample by 5-years window.

Here  is the annual inflation rates ,  is the inflation persistence 
coefficient, c is constant and  is the error term.

Then we use the sum of autoregressive coefficients (SARCs) as a measure of inflation 
persistence as in O’Reilly & Whelan (2005), and Gerlach & Tillmann (2012). The SARCs 
approximates the long-run impulse response to a unit shock. It is estimated as below with the 
optimal lag length selected using Akaike information criterion:

Both approaches have pros and cons. The sum of the autoregressive coefficients could cover 
more dynamics of persistence compared to the AR(1) approach, but estimates of ρ obtained from least 
squares suffer from a downward bias as the sum of the autoregressive coefficients approaches unity.

While measuring the persistence, we need to consider structural breaks in the mean of the 
inflation process. When there is a break in the mean, it can create an upward bias in the estimates 
of persistence. We tested structural breaks using Quandt-Andrews breakpoint test and it will be 
adjusted by a dummy variable in the regression equation if the break is found.

Finally, the factor decomposition was done using principal component analysis to define the 
idiosyncratic persistence across sectoral inflation.

4. Findings on Inflation Persistence of Mongolia

In this part, we examine the inflation persistence in Mongolia using quarterly time series data 
of annual inflation based on the consumer price index (CPI) released by the National Statistical 
Office of Mongolia. We investigate inflation persistence starting from the aggregate inflation, to 
various group level consumer price indices, and 245 individual prices. The CPI basket changed 
every 5 years: In 2001 (239 products), 2006 (287 products), 2011 (329 products), and 2016 (344 
products). The share of food has declined as the number of products increased. All the inflation 
series used in this paper are seasonally-adjusted4. The following analysis was made:

w Aggregate CPI inflation persistence in samples of 1998-2018, 1998-2009, 2010-2018
w Persistence of 12 subcomponents of CPI inflation in 2003-2018, 2003-2009, 2010-2018: 

Food, Alcoholic beverages, Clothing footwear, Housing, Furnishing, Health, Transport, 
Communication, Recreation, Education, Restaurants, Other services,

w 5-years rolling window for inflation persistence in aggregate level and subcomponents,

4. AR(1) has been tested on seasonally unadjusted time series of CPI and its subcomponents as well. The seasonal 
differences were less than 0.1, therefore we used the seasonally adjusted series in the following analysis.
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w Food prices, Admin prices vs Underlying prices (nonfood non-admin prices),
w Domestic prices vs Imported prices,
w 245 individual product prices in the CPI basket,
w The common factor for 12 CPI subcomponents.

The dummy variable of 2008 was included in the estimation representing the shock of 
the global financial crisis as the structural break test suggested a break in 2008 (in Table X.1 
of Appendix). We found that aggregate inflation persistence is 0.67 with AR(1) and 0.74 with 
SARCs(5) with statistical significance in the period of 1998Q1-2018Q3 (Table 1).

Table 1
Inflation Persistence of Mongolia

  Inflation (year-on-year)  Inflation (quarter-on-quarter)

 sample AR(1) SARCs Lag 
order  AR(1) SARCs Lag 

order

Aggregate 
CPI 

inflation 

1998-2018
0.67*** 0.74***

-5

 0.15 0.15

-1

[0.58; 0.77] [0.65; 0.82]  [-0.02; 0.32] [-0.02; 0.32]

1998-2009
0.63*** 0.68***  0.06 0.06

[0.50; 0.76] [0.56; 0.80]  [-0.16; 0.28] [-0.16; 0.28]

2010-2018
0.81*** 0.89***  0.34** 0.34**

[0.65; 0.96] [0.72; 1.06]  [0.06; 0.61] [0.06; 0.61]

Food 
inflation

2000-2018
0.65*** 0.67***

-6

 -0.01 -0.01

-1

[0.53; 0.77] [0.52; 0.82]  [-0.19; 0.17] [-0.19; 0.17]

2000-2009
0.61*** 0.41**  -0.07 -0.07

[0.43; 0.78] [0.14; 0.68]  [-0.31; 0.17] [-0.31; 0.17]

2010-2018
0.75*** 0.87***  0.14 0.14

[0.56; 0.93] [0.66; 1.09]  [-0.15; 0.43] [-0.15; 0.43]

Oil 
inflation

2000-2018
0.54*** 0.58***

-5

 0.13 -0.11

-2

[0.40; 0.67] [0.43; 0.74]  [-0.07; 0.32] [-0.38; 0.16]

2000-2009
0.52*** 0.46***  0.09 -0.04

[0.33; 0.71] [0.19; 0.74]  [-0.20; 0.37] [-0.34; 0.25]

2010-2018
0.58*** 0.78***  0.16 0.30

[0.34; 0.82] [0.47; 1.09]  [-0.14; 0.46] [-0.04; 0.64]

Inflation 
exc. food, 

oil

2000-2018
0.81*** 0.81***

-6

 0.23** 0.23**

-1

[0.72; 0.90] [0.71; 0.91]  [0.08; 0.38] [0.08; 0.38]

2000-2018
0.75*** 0.64***  0.12 0.12

[0.62; 0.88] [0.45; 0.82]  [-0.08; 0.32] [-0.08; 0.32]

2010-2018
0.88*** 0.87***  0.42*** 0.42***

[0.75; 1.01] [0.73; 1.01]  [0.17; 0.68] [0.17; 0.68]

*, **, *** indicate significance at 10%, 5% and 1%, respectively.
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When measured by quarter-on-quarter inflation, the persistence is only significant for 
inflation excluding food and oil prices and it is much lower (0.23) than the estimate of year-on-
year inflation (0.81). This is due to a strong seasonality in the economy. The prices fluctuated as 
the economic activities and production boosted in second and third quarters, and stagnated in the 
first and fourth quarters, in line with seasonal weather conditions. Food q-o-q inflation has no 
significant persistence. Most of the food staff are non-processed, such as meat, milk products, and 
vegetables, and their prices have strong seasonal volatility within the year. In other words, supply-
driven factors are the main source of that seasonal volatility; and their second around effect is small 
enough to help quarter-on-quarter inflation persistent to be very small in Mongolia. Nevertheless, 
the estimate of q-o-q inflation is consistent with the finding of Barnett et al. (2012).

Then the analysis of annual inflation was done for two subsamples: 1998-2009, and 2010-
2018. The sample length has been selected in line with the Bank of Mongolia’s shift to an implicit 
inflation targeting framework. The aggregate inflation persistence (0.81-0.89) in 2010-2018 is 
higher than one (0.63-0.68) in 1998-2009. It suggests that the inflation persistence has increased 
since 2010 compared to before. There can be various reasons for high inflation persistence. 
Some of the reasons of inflation persistence reported in the literature on other countries include: 
A higher proportion of firms setting prices backward-looking, non-cooperation in monetary and 
fiscal policies, persistence in the cost-push inflation, discretionary monetary policy, and imperfect 
credibility of the central bank. We think that the shift in inflation targeting framework was only 
recent and not fully fledged. This “intermittent” policy framework was accompanied by other 
domestic factors including the huge amount of quasi-fiscal spending financed by the BoM between 
2012-2016, the prolonged loose stance of fiscal policy during 2008-2018, and the wide spread cash 
hand out starting from 2010, thus limiting the room for inflation persistence to decline. And high 
persistence could also be due to external shocks hitting Mongolia and became more persistent in 
recent years as the economy’s dependence on foreign trade increased.

Then we measured the inflation persistence for volatile items such as food, oil separately 
from non-food, non-oil inflation. We can see that the food and oil inflations have lower persistence 
than the underlying (non-food, non-oil) inflation but the difference is not statistically significant 
(the values lie within the confidence bands in Table 1). To understand how the persistence dynamic 
changed over time, we did 5-years rolling window estimation of inflation persistence below.

Figure 2

Inflation persistence, 5-years roll over CPI inflation, YoY vs annualized QoQ 
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Inflation persistence has been quite volatile over time mostly due to large volatilities in 
inflation and economic instability (Figure 2). Between 2008-2014, inflation persistence had 
a downward trend. Then it bounced back in 2016 due to the inflation stagnation and economic 
difficulty in Mongolia resulting from the public debt refinancing problem.

Table 2
Inflation Persistence of CPI Subcomponents and Groups, SARCs, 2003-2018

 
2003-2018  2003-2008  2009-2018

 CPI components weight SARCs 
coef

confidence
band 68%  SARCs 

coef
confidence
band 68%  SARCs 

coef
confidence
band 68%

Food 27% 0.80 [0.65,0.95]  0.66 [0.31,1]  0.74 [0.56,0.91]

Alcoholic beverages 6% 0.77 [0.67,0.87]  0.78 [0.56,0.99]  0.73 [0.58,0.87]

Clothing, footwear 13% 0.92 [0.82,1.02]  1.16 [0.21,2.11]  0.94 [0.81,1.06]

Housing 10% 0.55 [0.4,0.7]  0.46 [0.04,0.89]  0.49 [0.33,0.66]

Furnishing 4% 0.84 [0.76,0.91]  0.91 [0.78,1.04]  0.79 [0.68,0.9]

Health 3% 0.83 [0.73,0.94]  0.92 [0.71,1.14]  0.79 [0.67,0.9]

Transport 15% 0.68 [0.55,0.8]  0.68 [0.55,0.8]  0.68 [0.55,0.8]

Communication 5% 0.74 [0.62,0.86]  0.73 [0.5,0.96]  0.73 [0.56,0.91]

Recreation 3% 0.50 [0.28,0.72]  0.42 [-0.16,1]  0.35 [0.11,0.59]

Education 5% 0.81 [0.69,0.93]  1.26 [0.83,1.7]  0.78 [0.62,0.94]

Restaurants 4% 0.82 [0.71,0.94]    0.79 [0.68,0.9]

Other services 5% 0.74 [0.61,0.88]  0.55 [0.05,1.05]  0.78 [0.62,0.93]

Imported goods 40% 0.78 [0.68, 0.88]

Domestic goods 60% 0.72 [0.57, 0.87]

Common factor 0.83 [0.75, 0.91] 0.88 [0.56, 1.19] 0.82 [0.73 0.91]

Among the subgroups, the recreation, housing, and transportation sectors have the lowest 
persistence while clothing footwear, education, restaurants, and furnishing have the highest 
persistence (Table 2). In general, cross-sectional heterogeneity is not large for the entire sample 
except for 2 groups, recreation, and housing. 10 subgroups of CPI inflation show a persistence 
within the interval of 0.68-0.92. Housing group (including the electricity, water supply, monthly 
rental, and maintenance services) prices are mostly unchanged, but when it changes, the price 
doubles or triples, thus it is rather understood as a shock than a persistence. Imported goods 
have higher persistence (0.78) than the domestic goods and services (0.72) whereas Bilguun et 
al. found that . Clothing, footwear, and education groups have 
persistence higher than 1 in the sample of 2003-2008 due to persistent increase during the GFC5. 
The weighted average persistence of CPI groups is 0.76 for 2003-2018. Comparing two samples 
in Table 2, the persistence increased in food, housing, services sectors and decreased in other 
sectors. But the weighted average persistence of CPI groups is the same (0.73 for both 2003-2008 
and 2009-2018).

5. The dummy variable of 2008 was not included in the group level estimations.
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To illustrate the behavior of the persistence measure over time, we next estimate the model 
using a moving 5-year window shown in Figure 3. Similarly-patterned sectors have been combined 
in the same figure6. The food, clothing, and footwear groups’ persistence have similar patterns to 
the aggregate inflation persistence dynamics. The inflation persistence of alcoholic beverages, 
furnishing, health, and other services groups remained stable since 2015. But inflation persistence 
of housing, transport, communication, education, recreation, and restaurants groups increased in 
2013-2016 which is consistent with Bilguun et al. (2017) findings that these sectors have become 
more rigid in recent years. The persistence of food, clothing and services inflation increased since 
2014 resulting in a higher persistence in aggregate inflation. This could be due to the fact that 
supply driven shock such as meat price shock was reduced after the Price Stabilization Program.

Figure 3
Inflation Persistence of CPI Subcomponents, 5-Year Rolling Window
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To see the role of common shocks for the evolution of persistence, we decomposed disaggregate 
inflation rates into a common and a sector-specific component. The common factor was estimated 
and found using the principal component analysis for 12 sectoral inflation rates (Figure 4). The 

6. Persistence dynamics of 12 subgroups are provided in Appendix.
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common factor is driven by aggregate shocks to the economy such as monetary policy shocks, 
aggregate demand, or aggregate technology shocks. Sector-specific technology or demand shocks 
could be responsible for the variation in the idiosyncratic components. The persistence of common 
factor was estimated using SARCs model with an optimal lag of 5 as 0.83 for 2003-2018 and 
remained the same in recent years (0.82 for 2009-2018) with statistical significance. In general, 
high persistence in the common factor is driving the aggregate level up. It suggests less persistent 
aggregate shocks are the key to a decline in the persistence of headline inflation.

Figure 4

Normalized Inflation Series For CPI
12 Subgroups

 Common Factor across CPI
Subcomponents
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We were able to chain 245 products’ time-series for the estimation in 2006-2018. These 
products represent 84.1% of the latest CPI basket. 

Figure 5
AR(1) Persistence for Individual Price Inflation (2007-2018)
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The inflation persistence of 245 individual prices, estimated by AR(1), mostly ranges 
between 0.6-0.9 with the average persistence of 0.74. The weighted average of persistence of 
245 prices is 0.72, not so far from the simple average. The products with the lowest persistence 
are the cabbage (0.36), scarf (0.28), hot water (0.45) and call fee (0.21) while the product with 
the highest persistence was allergy pills (1.00), lunch (0.93), some clothing and services. The 
finding is consistent with Altissimo et al. (2006) that services and industrial goods tend to have 
higher persistence due to labor intensity. The low persistence of a call fee was due to a one-time 
80% decline in the price in 2006. The micro-level averaging 0.72-0.74 is closer to the estimate of 
aggregate inflation persistence suggesting that there is no aggregation effect in Mongolian CPI. 
However, we are not able to tell for sure since disaggregated commodities are not representative of 
the whole CPI basket (only 84% of it). 

5. Conclusion

In this paper, we estimated inflation persistence in Mongolia using quarterly time series of 
annual inflation based on the consumer price index (CPI), various group level consumer price 
indices, and 245 individual prices. We found that the degree of aggregate inflation persistence 
of annual inflation in Mongolia is 0.7 and the persistence has increased since 2010. We think 
that high persistence in aggregate CPI is due to backward-looking price-setting behavior of the 
firms, recent policy framework change and also due to both domestic and external factors, which 
have most likely affected inflation dynamics during the latter part of the full sample period. We 
propose a further investigation of a comprehensive survey at the micro-level to explore defined 
reasons for the increase in inflation persistence in Mongolia. The (core) inflation excluding food 
and oil prices has higher persistence than food and oil inflation. And inflation excluding food 
and oil prices is found to be only significant, but with very low persistence (the estimated result 
is 0.2) when measured by q-o-q inflation. At the group level, the persistence is high in services, 
clothing, footwear, and furnishing. It is low in housing, transport, and recreation. Cross-sectional 
heterogeneity is not large and it is strongly affected by a persistent common factor. Imported 
goods’ inflation is more persistent than domestic goods. At the product level, the persistence is 
high for some of services, clothing, medicine, and processed foods. It is low for some vegetables, 
coke, fuels, utility bills etc. The micro-level averaging of persistence is closer to the estimate of 
aggregate inflation persistence.
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Appendix

Figure X.1 Inflation Persistence, 5-Year Rolling Window with 68% Confidence Bands
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Figure X.2 Inflation Dynamics and Its Subcomponents

Table X.1 Quandt-Andrews Unknown Breakpoint Test

Aggregate CPI inflation, YoY Aggregate CPI inflation, annualized QoQ

Quandt-Andrews unknown breakpoint test
Null Hypothesis: No breakpoints in 15% trimmed data
Varying regressors: All equation variables
Equation Sample: 1998Q1 2018Q3
Test Sample: 2001Q2 2015Q3
Number of breaks compared: 58

Quandt-Andrews unknown breakpoint test
Null Hypothesis: No breakpoints in 15% trimmed data
Varying regressors: All equation variables
Equation Sample: 1998Q1 2018Q3
Test Sample: 2001Q2 2015Q3
Number of breaks compared: 58

Statistic Value Prob. Statistic Value Prob.

Maximum LR F-statistic 
(2002Q2) 2.941028 0.4278 Maximum LR F-statistic 

(2004Q4) 3.712166 0.2531

Maximum Wald F-statistic 
(2002Q2) 5.882056 0.4278 Maximum Wald F-statistic 

(2004Q4) 7.424332 0.2531

Exp LR F-statistic 0.849869 Exp LR F-statistic 1.155337 0.1287
Exp Wald F-statistic 1.919146 Exp Wald F-statistic 2.623455 0.0921
Ave LR F-statistic 0.2491 Ave LR F-statistic 1.900132 0.0943
Ave Wald F-statistic 0.1964 Ave Wald F-statistic 3.800263 0.0943
Note: probabilities calculated using Hansen’s (1997) 
method

Note: probabilities calculated using Hansen’s (1997) 
method




