Inflation Developments

3. Inflation Developments

In the final quarter of the year, consumer inflation declined to 20.30% (Chart 3.1). Core goods and energy
groups were the main drivers of this decline that pushed inflation below the level projected in the
October Inflation Report (Chart 3.2). In this quarter, the appreciating Turkish lira and the decelerating
commodity prices as well as the tax cuts on certain products and weaker domestic demand contributed
to the disinflation process. The Turkish lira appreciated by around 18% against the currency basket while
international oil prices decreased by approximately 30% over the previous quarter. The sliding-scale tariff
came to an end following the marked decline in oil prices and the appreciation in the Turkish lira.
Meanwhile, energy prices that dropped primarily due to fuel prices had a positive effect on consumer
inflation. Although the producer price inflation (PPI) decelerated at the end of the year due to the fall in
exchange rates and energy prices, costs continued to exert a strong pressure on consumer prices through
the producer prices channel.

Exchange rate developments stood as the main driver of the year-on-year rise in inflation at end-2018
while administered price adjustments in both consumer and producer prices in the energy group
aggravated cost pressures over a large impact area. During the same period, tax adjustments had a
downward effect on inflation. The strong economic activity witnessed particularly in the first half of the
year fed into the demand-pull inflation, and inflation inertia increased due to the deterioration in
expectations and pricing behavior throughout the year. However, in the last quarter of the year, weaker
aggregate demand conditions contributed to the downtrend in inflation. Temporary tax cuts on certain
durable goods also significantly added to this downtrend. On the other hand, although the maintenance
of the state subsidy for employers, while increasing the net minimum wage by 26% for 2019, partially
contained cost pressures, it is projected that the unit labor cost-driven upward effects on inflation will
increase compared to the previous year. The revision in the special consumption tax (SCT) on tobacco
products was another important factor affecting the short-term inflation outlook. In January, the ad
valorem SCT rate on tobacco products was raised to 67% from 63%, and the minimum specific SCT
practice was abolished. There has not yet been any adjustment in sector prices after this revision, which
points to the existence of tobacco products-driven risks to inflation forecasts.*
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* Core goods: Goods excluding food, energy, alcoholic beverages,
tobacco products and gold.

** Tobacco and gold: Alcoholic beverages, tobacco products and
gold.

1 Repercussions of tax revisions on consumer inflation are analyzed in Box 3.1 in the Inflation Report 2018-II1.
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In sum, although the inflation outlook has slightly improved in the recent period due to imported input
costs and domestic demand developments, upside risks to the inflation outlook remain critical. The
course of administered prices and the possible impact of accumulated costs on pricing behavior are the
leading short-term risk factors for the period ahead. Besides, elevated levels of inflation and inflation
expectations continue to pose risks to the inflation outlook through the pricing behavior channel.
Moreover, as the volatility in capital flows and commodity prices persists due to uncertainties over
global economic policies, the predictability of primary cost factors is weakened. In addition to the
support that the macroeconomic rebalancing process offers to inflation, a decline in the indexation to
past inflation in administered price, tax and wage adjustments that would weaken the backward-
indexation mechanisms by anchoring expectations is crucial to achieving a permanent fall in inflation.

3.1 Core Inflation Outlook

In the last quarter, annual inflation in the core goods group decreased to 24.67% (Chart 3.1.1 and Table
3.1.1). This decrease was mainly due to the tax cuts on certain durable goods, appreciation in the
Turkish lira and the marked decline in durable goods inflation driven by weakened economic activity
(Chart 3.1.2).

Chart 3.1.1: Prices of Core Goods and Services (Annual % Chart 3.1.2: Prices of Core Goods (Annual % Change)
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Led by the tax cuts introduced in November, prices of durable goods dropped by 10.69% in the last
quarter while annual inflation in this group was 21.57%. Automobile, furniture and home appliances
groups that received tax cuts recorded significant price decreases in this quarter, and annual inflation in
these groups also declined (Chart 3.1.3). In addition, annual inflation in the clothing group decreased by
2.40 points in the final quarter to 14.75% due to subdued economic activity. Meanwhile, annual inflation
in the other core goods group where the exchange rate pass-through is extended over a longer period of
time continued to increase in this quarter as well. Against this background, the underlying trend of core
goods inflation also declined significantly (Chart 3.1.4).
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Table 3.1.1: Prices of Goods and Services (3-Month and Annual % Change)

2017 2018
\% Annual | I Il vV Annual
CPI 431 11.92 2.77 6.23 9.34 0.78 20.30
1.Goods 5.80 12.99 2.83 7.16 10.72 0.55 22.68
Energy 4.88 10.41 211 5.60 12.34 -0.25 20.82
Food and Non-Alcoholic Beverages 5.70 13.79 6.06 7.29 6.17 3.56 25.11
Unprocessed Food 8.74 15.55 6.71 12.50 2.68 3.10 27.09
Processed Food 3.04 12.20 5.43 2.22 9.91 4.02 23.22
Core Goods 7.51 15.45 0.88 8.67 14.64 -0.81 24.67
Clothing and Footwear 13.17 11.51 -9.15 15.04 -0.95 10.85 14.75
Durable Goods (excl. gold prices) 7.58 18.08 4.09 8.22 20.84 -10.69 21.57
Furniture 7.30 10.49 7.35 5.46 18.65 -9.39 21.71
e Electrical and Non-electrical 472 10.24 139 487 90,52 1.00 26.87
Automobile 10.27 27.30 4.39 11.11 22.41 -17.09 17.72
Other Durable Goods 0.90 12.77 3.76 5.98 14.45 4.44 31.44
DurablgoGrjoGdcs)Ods Excluding Clothing and 3.10 15.13 434 4.74 17.30 736 37.63
andAéc:lzolic Beverages, Tobacco Products 118 5.96 137 3.15 6.76 267 8.65
2. Services 0.95 9.47 2.62 3.93 5.85 1.39 14.46
Rent 2.35 9.21 1.99 2.20 3.14 1.96 9.61
Restaurants and Hotels 1.65 11.47 2.81 4.40 9.15 2.26 19.81
Transport 0.44 12.46 1.18 4.48 7.52 -1.73 11.70
Communication 0.12 1.87 -0.72 6.45 1.45 2.57 9.96
Other Services 0.17 9.39 4.45 3.51 5.55 1.27 15.56

Source: CBRT, TURKSTAT.
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Chart 3.1.3: Prices of Selected Durable Consumption
Goods (Annual % Change)
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Source: CBRT, TURKSTAT.

Chart 3.1.4: Prices of Core Goods (Seasonally-Adjusted,
Annualized 3-Month Average % Change)
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Prices of services rose by 1.39% in the last quarter of the year while annual inflation in this group
increased by 0.49 points to 14.46% (Chart 3.1.1 and Table 3.1.1). Quarterly rates of increase in overall
services prices are close to the average of previous periods but the increases in other services and

communication subcategories are above that average (Chart 3.1.5).

Chart 3.1.5: Prices of Services by Sub-Categories
(Q4 % Change)

W 2007-2017 Average

w2018

Services

Other Services
Communication
Transport

Rent

Restaurants and Hotels

Source: TURKSTAT.

Chart 3.1.6: Prices of Services by Sub-Categories
(Annual % Change)

g}
-
o~
—

Source: TURKSTAT.

mm Other Services
s Communication

e TraNSPOIt

— R 0Nt

Restaurants and Hotels

24

20

16

12

12.18

Among subcategories of services, annual inflation in communication, other services and restaurants-
hotels groups increased in the final quarter whereas it decreased in transportation and rent groups
(Chart 3.1.6). The fall in fuel prices was the main driver of the deceleration in transportation services
inflation while the trend of food prices put a brake on the monthly rate of increase in the prices of
restaurant services (Chart 3.1.7). On the other hand, annual inflation in the other services group
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continued to increase due to the lagged effects of the depreciation in the Turkish lira (Chart 3.1.8). As for
the rent group where the backward-indexation mechanism is widespread, the fact that the monthly rate
of increase has been subdued in recent months despite the high level of headline inflation stands as a
significant indicator regarding the housing market and domestic demand.

The course of services prices in the following period will be shaped by the weak domestic demand as well
as the impact of cumulative cost increases and the effects of the minimum wage increase put into effect
in January 2019. In the services sector, which is a relatively labor-intensive sector, unit labor cost-driven
inflationary effects are projected to increase in 2019 compared to 2018. Given the persistence of the
strong backward-indexation mechanism in wages, sensitivity of inflation to business cycles may be limited
and the disinflation process may be slower and more gradual.

Chart 3.1.7: Prices of Restaurant Services and Food* Chart 3.1.8: Other Services and Currency Basket
(3-Month Average of Monthly % Changes) (Annual % Change)
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*Food excluding fresh fruits and vegetables.

Against this background, both the underlying trend of services inflation, which is captured by seasonally-
adjusted three-month averages, and the tendency to increase prices, which is captured by the diffusion
index, decelerated in the last quarter of the year (Charts 3.1.9 and 3.1.10). Although these indicators
suggest a partial improvement in pricing behavior compared to the previous quarter, the current levels
are still historically high.
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Chart 3.1.9: Services Prices (Seasonally-Adjusted,
Annualized 3-Month Average % Change)

24
20
16

12

12.14 7
06.15 7
12.15 7
06.16
12.16
06.17 7
12.17
06.18 ]
12.18 1

Source: CBRT, TURKSTAT.

Chart 3.1.10: Diffusion Index for Services Prices*
(Seasonally-Adjusted, 3-Month Average)
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* The diffusion index is calculated as the ratio of the number of items

with increasing prices minus the number of items with decreasing
prices to total number of items.

Among core inflation indicators, annual inflation in B and C indices decreased quarter-on-quarter by 3.56
and 4.52 points to 20.15% and 19.53%, respectively, led by the core goods inflation that declined on the
back of temporary tax cuts in particular (Chart 3.1.11). Adjusted for the effect of temporary tax cuts, the

underlying trend of core inflation substantially decelerated in this quarter (Chart 3.1.12).

Chart 3.1.11. B and C Indices (Annual % Change)
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Source: CBRT, TURKSTAT.

Chart 3.1.12. B and C Indices Adjusted for Tax Cut Effect

(Seasonally-Adjusted, Annualized 3-Month Average %
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The underlying trends of SATRIM and Median — alternative indicators of core inflation monitored by the
CBRT — followed a pattern similar to that of other core inflation indicators in this period (Chart 3.1.13).
Diffusion indices reveal that the tendency to raise prices hit a high in October but declined thereafter

(Chart 3.1.14). To sum up, indicators monitored for tendencies and pricing behavior suggest that the

underlying trend of inflation has improved from the previous quarter to this quarter. This improvement is

attributed to the appreciation of the Turkish lira and the weak domestic demand.
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Chart 3.1.13. Core Inflation Indicators SATRIM* and Chart 3.1.14. CPl and B Diffusion Indices
Median** (Annualized 3-Month Average, %) (Seasonally-Adjusted 3-Month Average)
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* SATRIM: Seasonally-adjusted, trimmed mean inflation.

**Median: Median monthly inflation of seasonally-adjusted 5-digit
sub-price indices.

3.2 Food, Energy and Alcohol-Tobacco Prices

In the final quarter, annual inflation in food and non-alcoholic beverages decreased by 2.59 points to
25.11% (Chart 3.2.1). This decrease was driven by unprocessed food prices whereas processed food
inflation posted a slight increase (Chart 3.2.2). Annual inflation in food excluding fresh fruits and
vegetables remained high (Chart 3.2.3).

Chart 3.2.1: Food and Energy Prices Chart 3.2.2: Food Prices (Annual % Change)
(Annual % Change)
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Annual unprocessed food inflation reached considerably high levels at the end of the third quarter but
then dropped by 6.95 points to 27.09% (Chart 3.2.2). This drop was triggered by fresh fruits and
vegetables prices that fell due to mild weather conditions (Chart 3.2.3). In the other unprocessed food
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group, prices of potatoes and legumes posted significant increases whereas red meat prices displayed a
favorable course in the last quarter (Chart 3.2.4).

Chart 3.2.3: Fresh Fruits and Vegetables Prices and Chart 3.2.4: Selected Unprocessed Food Items
Other Food Prices (Annual % Change) (Seasonally-Adjusted Index, 2003=100)

= Food Excl. Fresh Fruits and Vegetables

— egumes * Red Meat * === Potato (Left Axis)

Fresh Fruits and Vegetables

70 800 800
60 700
50 700
600
40
600
30 500
20 400 500
10
. 300
T — =T O 400
\\// Vv v 200
-10
220 100 | | | | | | — 300
a = S 5 5 3 ® a ] 3 5 5 ® ®
8 £ 4 8 4 g d 8 8 4 8 4 g d
Source: CBRT, TURKSTAT. Source: CBRT, TURKSTAT

* Prices of red meat and legumes are not seasonally adjusted as they

do not show any statistically significant seasonal effect.
The sharp increase registered in annual processed food inflation in the third quarter was followed by a
rather moderate increase in the last quarter, bringing it to 23.22% (Chart 3.2.2). In the last two months of
the year, processed food prices remained relatively flat due to exchange rate developments and
weakened domestic demand. On the other hand, cost-side risks, led by raw milk prices in particular,
remain in place. Despite the accumulated cost pressures on the raw milk reference price, the state
subsidy for raw milk was increased for the first three months of the year, thus offering a direct support
for producers. This support contains the cost pressures on inflation in the short term but carries some
uncertainty regarding the period ahead.

In the last quarter of the year, energy prices declined by 0.25% (Table 3.1.1). The average Brent crude oil
price for barrel, which was USD 79 in September, slumped to USD 57 in December. Turkish lira-
denominated oil prices also dropped significantly due to exchange rate developments (Chart 3.2.5).
Following the favorable developments regarding cost factors, lump-sum SCT rates that were changed
under the sliding-scale tariff system reverted back to their original level. Accordingly, fuel prices
decreased by 8.79% in this quarter and became the driving factor in the positive course of energy prices.2
Among administered prices, electricity and natural gas prices rose by 9.00% and 9.53%, respectively, as a
result of the price adjustment in October whereas water prices posted a relatively limited increase of 1.77%
(Chart 3.2.6). Consequently, annual energy inflation fell by 6.21 points to 20.82% in this period

(Chart 3.2.1). It is assessed that the reductions in electricity, natural gas and water prices made a positive
contribution to energy inflation in January through the administered prices channel.

2 Box 3.2 offers an analysis of the effects of the sliding-scale tariff system on consumer inflation.
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Chart 3.2.5: Qil and Selected Domestic Energy Prices
(December 2010=100)

e Brent Crude Oil Price (TL)
Solid Fuels
e Fuel Oil

e iquid Hydrocarbons (bottled gas)
400

350
300
250
200
150
100

50

12.14 7
12.15 7
12.16 7
12.17
12.18 1

06.15
06.16
06.17 7
06.18 7

Source: Bloomberg, CBRT, TURKSTAT.

3.3 Domestic Producer Prices

Inflation Developments

Chart 3.2.6: Domestic Energy Prices (Annual % Change)
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Following a sharp increase in the third quarter of the year, domestic producer prices (D-PPI) decreased by
3.83% in the last quarter, led by the manufacturing industry (Table 3.3.1). Thus, annual producer prices
inflation decelerated quarter-on-quarter by 12.51 points to 33.64% (Chart 3.3.1). This deceleration was
driven by the appreciation of the Turkish lira as well as the developments in international commodity

prices, particularly in oil and metal prices.

31



Inflation Report | 2019-|

Table 3.3.1: D-PPI and Sub-Categories (3-Month and Annual % Change)

2017 2018
\% Annual | 1l 1] \% Annual
D-PPI 5.18 15.47 5.29 9.72 20.29 -3.83 33.64
Mining 6.88 16.13 6.52 7.02 12.62 -3.14 24.34
Manufacturing 5.52 16.64 4.98 9.68 19.15 -4.44 31.11
Manufacturing excl. Petroleum 5.04 16.16 5.01 9.04 18.50 3.48 30.95
Products
Manufacturing excl. Petroleum and 491 14.04 488 353 1741 216 30.81
Base Metal Products
Production and Distribution of -0.07 0.41 9.43 12.35 39.90 1.75 75.02
Electricity and Gas
Water Supply 1.56 11.30 0.02 3.17 3.65 2.02 9.13
D-PPI by Main Industrial Groupings
Intermediate Goods 7.21 20.75 5.38 10.24 22.02 -5.37 34.14
Durable Consumption Goods 3.47 16.31 3.57 6.69 14.90 -1.61 24.92
Durable Consumption Goods 291 15.89 3.53 6.56 1391 -1.08 24.31
(excl.jewelry)
Non-Durable Consumption Goods 1.00 7.69 4.32 7.61 12.56 -0.69 25.49
Capital Goods 6.26 17.52 5.81 8.39 19.63 -3.11 32.92
Energy 6.59 11.23 7.61 15.58 34.48 -6.06 57.13

Source: CBRT, TURKSTAT.

In the last quarter of the year, import prices remained relatively flat in USD terms while they declined in

TL terms due to exchange rate developments (Chart 3.3.2). Manufacturing prices dropped by 4.44% and
annual inflation in this group decreased to 31.11% (Table 3.3.1 and Chart 3.3.3). Likewise, inflation in the
manufacturing industry excluding petroleum and base metal products also declined (Table 3.3.1).

Chart 3.3.1: Domestic Producer and Consumer Prices Chart 3.3.2: Import Prices in USD and TL (2010=100)
(Annual % Change)
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All subcategories of main industrial groupings registered falling prices, most visibly energy and
intermediate goods (Table 3.3.1). Energy prices that significantly increased in the August-October period
due to adjustments in electricity and natural gas producer prices decreased by 6.06% in the last quarter
(Table 3.3.1 and Chart 3.3.3). The impact of the 10% reduction made in industrial natural gas prices
effective from January will be observed in the course of energy prices in the following period. This
reduction is expected to have some indirect effects on consumer inflation as well. The decline in prices of
intermediate goods was largely driven by iron-steel and ferroalloys, textile threads and fibers, plastics and
basic chemical products while the fall in prices of capital goods was mostly due to metal construction
materials and other machinery. On the other hand, durable goods prices decelerated on the back of
furniture and household appliances prices while non-durable goods prices fell due to prices of meat and
meat products, printing services, and fats and oils. Against this background, the seasonally adjusted
underlying trend of manufacturing prices excluding petroleum and base metal products that entail
information on the underlying trend of producer prices decelerated considerably (Chart 3.3.4). All in all,
although exchange rate developments and decreases in energy prices triggered a decline in producer
prices in the last quarter of the year, annual inflation in producer prices remained elevated.

Chart 3.3.3: Energy and Manufacturing Prices Chart 3.3.4: Manufacturing Prices Excluding Petroleum
(Annual % Change) and Base Metal Products (Seasonally-Adjusted,
Annualized Q-0-Q % Change)
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3.4 Agricultural Producer Prices

In the final quarter of 2018, annual inflation in agricultural producer prices slightly decreased over the
previous quarter and closed the year at 15.89% (Chart 3.4.1). The rates of increase in agricultural
producer prices and consumer food prices were consistent with each other in previous years but they
significantly diverged in 2018. Hikes in wheat and milk prices observed in the last quarter constituted the
main factor affecting agricultural producer prices. In this quarter, producer prices of wheat and milk rose
by 4.70% and 6.67%, respectively. These price hikes also pose upside risks to consumer food prices in the
period ahead. Seasonally-adjusted three-month averages reveal that the underlying trend of agricultural
producer prices decelerated in the final quarter (Chart 3.4.2).
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Chart 3.4.1: Prices of Agricultural Products and Food
(Annual % Change)
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Chart 3.4.2: Prices of Agricultural Products and Food
(Seasonally-Adjusted, Annualized 3-Month Average %
Change)
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Inflation expectations remained elevated despite the decline in December and January triggered by the
recent appreciation of the Turkish lira and the fall in consumer inflation. Inflation expectations for the
next 12 and 24 months stood at 15.91% and 12.00%, respectively. In addition, 5-year ahead and 10-year
ahead inflation expectations continued to hover above the inflation target (Chart 3.5.1).

Chart 3.5.1: CPI Inflation Expectations* (%)
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* Second survey period results for the pre-2013 period derived from
the CBRT Survey of Expectations which polls corporate sector and
financial sector representatives as well as professionals.
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Chart 3.5.2: Medium-Term Inflation Expectations Curve*
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* Calculated by linear interpolation of expectations for different time
spans using the CBRT Survey of Expectations which polls corporate
sector and financial sector representatives as well as professionals.
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Over the previous quarter, inflation expectations have been revised downwards for the short term but
left almost intact for the medium term (Chart 3.5.2). In other words, economic agents have not yet
reflected the recent improvement in inflation in their expectations for the medium-term trend of inflation.
Probability distributions of inflation expectations also suggest that the uncertainty regarding the course of
inflation continues (Charts 3.5.3 and 3.5.4).2 These developments keep the upside risks to the inflation

outlook in place.

Chart 3.5.3: Probability Distribution of 12-Month Ahead Chart 3.5.4: Probability Distribution of 24-Month Ahead
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Source: CBRT. Source: CBRT.

* Horizontal axis denotes the ranges of expected inflation rate, while * Horizontal axis denotes the ranges of expected inflation rate, while
the vertical axis denotes the respective probabilities. For further the vertical axis denotes the respective probabilities. For further
details, see Statistics/Tendency Surveys/Survey of details, see Statistics/Tendency Surveys/Survey of
Expectations/Metadata at CBRT's website. Expectations/Metadata at CBRT's website.

3 Box 3.1 presents the alternative indicators devised to monitor inflation uncertainty in Turkey.
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Box 3.1

Inflation Uncertainty Measures

Inflation uncertainty is an important indicator for price stability and social welfare. In periods of
heightened inflation uncertainty real financing costs increase, investment plans are distorted,
and pricing behavior deteriorates. In addition, indicators on inflation uncertainty are perceived as
the hallmark of achieving the price stability objective. Hence, central banks pay close attention to
movements in inflation uncertainty.

This box derives alternative measures to monitor inflation uncertainty for the case of Turkish
economy. In this context, various uncertainty measures are constructed using the CBRT’s Survey
of Expectations and their movements are interpreted.

Survey-Based Inflation Uncertainty

In the economic literature, conventional inflation uncertainty measures are constructed using
either model-based or survey-based approaches. Model-based indicators employs the degree of
predictability for inflation time series, while survey-based measures focus on the information
embedded in forecasts of survey participants. This study used survey-based measures to
construct measures of inflation uncertainty. This approach is preferred, because it yields a direct
estimate of uncertainty perceived by the economic agents with a forward-looking perspective,
and hence, is considered more relevant in terms of inflation dynamics and social welfare.

In the economic literature, the survey-based inflation uncertainty measures typically adopt three
alternative approaches: (i) Disagreement in point forecasts among survey participants (ii)
Indicators derived from probability distributions, which reveals the likelihood that participants
attribute to the different outcomes for inflation (iii) A combination of the first two measures.!

The concept of “disagreement” shows how dispersed are the forecasts of survey participants at
any given time, which is mostly measured by cross sectional standard deviation of point
forecasts. The advantage of disagreement is that it can be easily calculated for almost all type of
surveys. The main disadvantage is that, this measure can give misleading results after a short-
term shock if participants update their forecasts at different times. For example, consider a
favorable disinflation shock. If some respondents updated their forecasts rapidly, whereas the
others are slower to update, this may lead to an increase in disagreement, which will give the
impression that uncertainty is increasing despite declining inflation risks.?

Uncertainty measures derived from individual level density forecasts are used as a benchmark
for uncertainty in the central banking and academic literature since they reflect subjective
uncertainty perceived directly by individual respondents.? The indicator is computed mostly
based on the standard deviation of individual density forecasts. The advantage of this indicator is
that it shows a direct measure of perceived individual uncertainty around the point forecasts at
the micro-level, and thus it is closer to the true notion of uncertainty. The disadvantage is that in
many countries’ surveys of expectations, micro level probability distribution forecasts are not
available and therefore the calculation of this measure is often not possible.

1 Hiilagli and Sahin®z (2012) use inflation expectation errors (inflation surprises) calculated from the CBRT’s Survey of Expectations as an indicator of
uncertainty. However, in this approach, month t value of the inflation surprise can be calculate only when inflation is announced at month t + 1.
Therefore, this indicator is not included in this Box since the aim is to derive timely measures to guide decision-makers.

2See Mankiw et al. (2003), Zarnowitz and Lambros (1987) for a detailed discussion on disagreement.

3 See Rich and Tracy (2010).
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The third approach for inflation uncertainty focuses on measures incorporating both
disagreement and individual level uncertainty. This measure is constructed by aggregating
individual density forecasts and calculating some measure of dispersion for this distribution.

Economic literature often uses standard deviation as a benchmark uncertainty indicator. On the
other hand, some studies employ the concept of “entropy” from information theory. Entropy is a
reasonable candidate as an alternative uncertainty indicator since it measures the degree of
concentration of a probability distribution.* The advantage of this measure is that it provides
more robust results than the standard deviation metric when the individual probability
distributions are bi-modal or non-normal.

Measures of Inflation Uncertainty for Turkey

For the case of Turkey, the particular design of the Expectations Survey (the Survey) compiled by
the Statistics Department of the CBRT, which is published monthly on the official website, allows
for a proper construction of the above-mentioned uncertainty measures. The availability of
individual level density forecasts for 12-month ahead inflation expectations in the survey since
2013 permits measurement of inflation risk perceived by individual respondents.

In the Survey, each month around 100 professionals provide forecasts on indicators such as
inflation, output growth, the Turkish lira exchange rate, interest rates and current account for
different maturities. Survey participants are asked not only to report their 12-month and 24-
month ahead inflation forecasts but also density forecasts in the form of histograms. Survey
participants provide density forecasts in two steps. First, the on-line survey asks the respondents
to provide their point forecasts on a digital menu. Once the point forecast is received, the system
automatically creates intervals and asks participants to distribute probabilities as multiples of
10% for each interval.s The chart below is an example of the screen shot that shows the density
forecast filled out by a hypothetic participant whose point estimation is 9.7% for one-year ahead
inflation (Chart 1).

Chart 1: The Screen Shot of Probability Forecasts

12-month ahead
(April 2008-Mart 2013)

9.70

Regarding your 12-month ahead consumer inflation expectations,
please distribute total of 10 probability estimates from bottom to top
of the boxes given below the inflation intervals.

<845 |8.46-89/8.96-94/946-9.99.96-10./(10.46 - 1(/| 10.96<

Source: CBRT.

4 See Harris (2006) for a more comprehensive assessment of the concept of entropy.
> Although the number of participants who provide density forecasts is lower than the number of respondents providing point forecasts, approximately
40 participants share their density forecasts each month during the sample period.
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Using individual level data, we construct alternative uncertainty measures based on the
approaches proposed in the previous section. In this context, three different measures are
introduced. The first indicator measures the cross-sectional dispersion across participants’ point
forecasts and is calculated as the standard deviation of survey participants’ point forecasts. The
second indicator is the average of the standard deviation of individual density forecasts across
survey participants. The third measure is constructed by using the entropy of the aggregated
individual density forecasts.6

Accordingly, uncertainty measures calculated using the data on one-year ahead inflation
expectations are shown in Chart 2.

Chart 2: Inflation Uncertainty Measures Implied by 12-Month Ahead Expectations
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Source: Gulsen and Kara (2019).

All uncertainty measures show that inflation uncertainty has started to increase slightly since
2017, and displayed a much sharper upside movement until September in 2018. Although
inflation uncertainty declined significantly after September, it still hovers at elevated levels
compared to historical averages.

Although uncertainty measures mostly show similar patterns, they exhibit some differences in
certain periods. The indicator calculated from the individual density forecasts, which measures
the direct perception of uncertainty, shows a slow but continuous decline after September. Yet,
the entropy indicator, which measures whether the distribution is concentrated on certain
intervals or distributed across many intervals, has not shown a significant improvement in recent
period. Meanwhile, the rapid recovery in the disagreement since September 2018 seems to
reverse in January 2019. To explore further the recent upsurge of the disagreement measure, we
compare the cross sectional distribution of point forecasts in January with that of the previous
month (Chart 3).

® The uncertainty measures used in this box are based on Giilsen and Kara (2019). Following Rich and Tracy (2010), the entropy measure is calculated as
follows: entropy, = —(ZZ=1pb,t[ln(pb,t)]) where n shows the total number of intervals of the probability distribution shown in Chart 1; b is the
number of interval and py,; shows the probability assigned to the b" interval at time t.
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Chart 3: Cross Sectional Distribution of Point Forecasts from 2018 December and 2019
January Survey of Expectations (12-Month Ahead Inflation Expectations)

2019 January Survey @ ====- 2018 December Survey
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Source: CBRT.

Chart 3 shows that from December to January many participants have lowered their inflation
forecasts (the distribution shifts to left), while a small number of participants increase their
forecasts. Despite the decline in the average of the inflation forecasts, the standard deviation
rises because a few number of participants update their inflation forecasts to extreme levels.
This confirms that, consistent with the economic literature, the disagreement measure may not
be an adequate proxy for inflation uncertainty. Still, the disagreement measure should not be
ignored and their behavior should be monitored, because the behavior of outlier respondents
may reveal some important signal.

Chart 4: Inflation Uncertainty Measures Implied by 24-month Ahead Expectations

——— Disagreement among forecasters
Average standard deviation of individual probability forecast (Right axis)

e— Entropy
3.5 0.50
3.0
0.45
2.5
2.0
0.40
1.5
1.0
0.35
0.5
0.0 T T T T T T T 0.30
~ [} [ce] o0 [ce] o0 [ce] [e)}
— — — — — — — —
— - 2] ) ~ o)) — i
— o o o o o — o

Source: Gulsen and Kara (2019).
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We also compute the inflation uncertainty measures for two-year ahead inflation expectations
(Chart 4).” Similarly, all of the inflation uncertainty indicators edge up in 2018, before easing
considerably after September 2018. However, the level reached in January is still elevated
compared to historical averages. In other words, economic agents do not perceive the recent
decline in inflation as an improvement in medium-term inflation outlook.

Academic literature on the determinants of inflation uncertainty argues that the level of inflation
is the key determinant of uncertainty.s In line with the literature, inflation level in Turkey is
strongly significant in all models explaining the uncertainty measures derived in this study.® The
tight relationship between inflation and inflation uncertainty underscores the key role of price
stability in supporting long-term balanced growth and welfare improvement. Inflation
uncertainty, which increases in periods of high inflation, hampers economic activity through
higher real interest rates and delayed investments, distorting long-term plans and the pricing
behavior.1®

To sum up, monitoring and interpreting inflation uncertainty measures constructed using survey
data have the potential to be complementary for forward-looking analysis of inflation dynamics
and pricing behavior.

References

Ball, L., 1992, “Why Does High Inflation Raise Inflation Uncertainty?”, Journal of Monetary
Economics 29(3): 371-388.

Carvalho, F. A., and A. Minella, 2012, “Survey Forecasts in Brazil: A Prismatic Assessment of
Epidemiology, Performance, and Determinants”, Journal of International Money and Finance
31(6): 1371-1391.

Gllsen, E., and H. Kara, 2019, “Measuring Inflation Uncertainty in Turkey”, CBRT, ongoing study.
Harris, B., 2006, “Entropy”, Encyclopedia of Statistical Science (Hoboken, NJ: Wiley).

Halagl, T., and S. Sahindz, 2012, “Is Disagreement a Good Proxy for Inflation Uncertainty?
Evidence from Turkey?”, Central Bank Review 12(1):53-62.

Mankiw, N., Reis, R., and Wolfers, J., 2003, “Disagreement about inflation expectations”, NBER
Macroeconomic Annual, 18:209-248.

Rich, R., and J. Tracy, 2010, “The Relationships among Expected Inflation, Disagreement, and
Uncertainty: Evidence from Matched Point and Density Forecasts”, The Review of Economics and
Statistics 92(1):200-207.

Zarnowitz, V., and L. A. Lambros, 1987, “Consensus and Uncertainty in Economic Prediction,”
Journal of Political Economy 95: 591-621.

7 Since the probability distribution of two-year ahead inflation expectations is available at fixed intervals from November 2017, for methodological
consistency the uncertainty indicators are shown from this period.

8 Carvalho and Minella (2012) find that for the case of Brazil, disagreement on the point forecasts can be largely explained by inflation and sovereign
risk premium. However, the authors do not include alternative uncertainty indicators in their analysis.

9 Detailed empirical results can be found in Giilsen and Kara (2019).

10 Ball (1992) describes the economic reasons for the relationship between inflation level and inflation uncertainty.

41



Inflation Report | 2019-

Box 3.2

Coordination Between Monetary and Fiscal Policies:
Sliding Scale Tariff and Its Impact on Inflation

The Sliding Scale Tariff (SST), introduced in May 2018, has established a ceiling on the prices
of fuel oils, where the ceiling was determined to be then-effective prices of fuel oil
products. The mechanism by which this application works is to make the necessary cut in
fuel oil taxes whenever the underlying prices of fuel oil hit the ceiling, which might be due to
exchange rates, oil prices or butane/propane prices shocks. This mechanism kept the fuel oil
prices constant in a period when the volatility in financial markets was heightened and
Turkish lira was depreciating. Thus, the likely inflationary pressures of a rise in fuel oil prices
have been contained, which would otherwise have a large spillover effect on consumer
prices. As per the implementation, the lump-sum SCT was raised in tandem with the
appreciation of the Turkish lira and the fall in oil prices to keep fuel oil prices constant.*
When cost factors allowed, taxes returned back to the pre-SST levels, allowing decreases in
fuel oil. The fixed price implementation was effective until 4 December 2018 and following
this, price reductions in consumer prices started to be observed.2 This box explains the
impact of SST on consumer inflation in the period May-December 2018 when SST was
effective.

Measuring the impact of SST on consumer price inflation necessitates estimating the fuel oil
prices in a scenario where SST was not implemented, thus demands an understanding of
how prices for fuel oils are set. Fuel oil prices are set according to a formula determined by
the EPDK (Energy Market Regulatory Authority) and the effective prices are updated when
the discrepancy between the effective prices and the prices calculated according to the
formula (formula price) exceeds a threshold. Since not all the components of the formula
are perfectly known, the formula price, hence the prices that would be effective under a no-
SST scenario are unknown. In this regard, fuel oil prices are modelled using main cost factors
such as exchange rates and oil prices.

Considering the fuel oil products (gasoline, diesel fuel and LPG), exchange rates, oil and
butane/propane prices are set as explanatory variables for the model. Due to the innate
long run relationship between fuel oil prices and Turkish lira denominated oil and
butane/propane prices, for estimation purposes under different scenarios (e.g. no SST
scenario), the amount of deviation from the long-run equilibrium prior to the estimation
period should be taken into account. This calls for a model that takes into account this
relationship and incorporates an assumption for an error correction mechanism.

Against this backdrop, using the main determinants of fuel oil prices along with the lump
sum tax on fuel oils, an autoregressive distributed lag (ARDL) model is estimated. The model
is given as

1 Prices of fuel oils went up in August due to a one-time hike in lump sum tax and in September due to the impact of the hike extended to September
price data. Moreover, price increases, which actually stemmed from the adjustments by fuel stations, were observed in the other months as well, albeit
these increases remained very limited.

2The impact of the SST on gasoline and diesel fuel faded in November. Hence, prices of gasoline and diesel fuel showed downward movements in
November.
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Alog(P. —t¢) = a + p14log(er) + B4 log(oil,) + B34 log(bp,) + Allog(Pe—q — Te—1)
—v1log(e,_1) — vz log(oil,_;) — y3log(bp,—,)] + 6D0907

In the equation, log denotes the logarithmic transformation, P, fuel oil prices, 7, the lump sum
tax on fuel oil products, e; the USD/TL exchange rate, oil, international oil price and, bp,
denotes weighted average of butane and propane prices. D0907 is a dummy variable for July
2007, and A denotes the speed of adjustment to the long run equilibrium. The model is
estimated by OLS, and the estimation results are shown in Table 1. The model is able to explain
90% of the variation in fuel oil prices, and the coefficients are consistent with the theory in
hand, and are statistically significant.

Table 1: Model Output

Parameter Coefficient Standard Dev. t-Statistic

a -0.64 0.143 -4.52
b1 0.78 0.059 13.15
Bs 0.43 0.023 18.54
B3 0.20 0.021 9.83
A -0.18 0.040 -4.64
7 0.97 0.033 29.1
Y2 0.61 0.081 7.53
V3 0.13 0.079 1.65
o) -0.14 0.021 -6.89
Sample January 2007 — April 2018 (Monthly)
R2 0.89

Source: Author’s Own Calculations.

Fuel oil prices implied by the model results and the actual prices under SST are depicted in
Chart 1. The discrepancy between the actual and the estimated fuel oil prices reached the peak
in September.

Chart 1: Actual and Estimated Fuel Qil Prices (TL) Chart 2: Impact on CPI Inflation in an Alternative No SST
Scenario (% Points)
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The estimated impact of fuel oil prices under a no SST scenario on CPI inflation is provided in
Chart 2. By September, around 1 percentage point of contribution to CPI inflation had been
prevented. Taking into account the fact that fuel oils constitute one of the most widely used
inputs in the economy, and considering the expectations and price indexation channels, a
significant inflationary pressure has been contained by SST. After September, particularly in
November and December, the fall in international oil prices along with the appreciation of the
Turkish lira has rendered SST ineffective. Therefore, SST has smoothed the sharp increase in
inflation in the third quarter and helped containing the inflationary pressures, direct and
indirect, and demonstrated a significant example of macroeconomic policy coordination.



