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Iin most countries, the original purpose of es-
tablishing central banks was to stabilise the fi-
nancial system. By the beginning of the 20th 
century, central banks in many countries func-
tioned as major economic policy entities. in 
the period following World War ii, monetary 
policy responses to certain economic situations 
were well defined by the iS-LM interpretation 
framework created by Hicks. (Hicks, 1937) 
up until the oil crisis of the 1970s, economic 
policy makers widely believed in the applica-
bility of active monetary policy, which could 
have had a positive impact on the growth of 
the real economy. On the theoretical side, as of 
the 1960s it was monetarism that launched an 
attack against the continuation of active mon-
etary policy aimed at stimulating the economy. 

The position of the school of monetarism is that 
monetary easing cannot result in long-term 
economic stimulus; in their view its effect only 
generates inflation. According to the school of 
monetarism, the task of monetary policy can-
not be anything else but to shape money supply 
in a predictable and adaptive manner in line 
with the needs of the real economy. The task 
of the central bank controlling monetary policy 
is to regulate money supply. (Somogyi, 1996) 
However, the objective regarding money sup-
ply proved to be inadequate from a transpar-
ency aspect, which is why over the course of 
the past twenty years, many central banks have 
switched to the system of inflation targeting.

According to the position of reigning econom-
ic schools, monetary policy cannot affect the 
real economy. The consequence of monetary 
easing is an increase of the price level. un-E-mail address: tatay@sze.hu
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predictable price increases hinder the healthy 
long-term development of the economy. At the 
same time, monetary expansion may seem at-
tractive to governments as the boosting of in-
flation may temporarily improve the budgetary 
balance by generating surplus and through the 
profits of money supply. Putting long-term de-
velopment at the forefront, the view has been 
established that monetary policy should be de-
tached from the influence of political interests 
thinking in short cycles. The central bank con-
trolling monetary policy must be independent 
of the current government. According to as-
sumptions, the guardians of price level stabil-
ity could be central bankers committed against 
inflation. (Posen, 1995; Csontos, 1999)

An independent central bank can be cred-
ibly committed to anti-inflation monetary 
policy; it does not have to take other objec-
tives into consideration. Credibility and the 
transparency of goals decrease the inflation 
expectations of the players of the economy. As 
a result, disinflation costs are also lower. By 
today, central bank independence has become 
an unquestionable dogma in modern econo-
mies. (Jankovics, 2006)

Within the european union, economic 
policy makers have also embraced the princi-
ple of the necessity of central bank independ-
ence. The european Central Bank functions 
as an independent institution, and it is one of 
the criteria that Member State central banks 
also enjoy an independent status. in Hun-
gary, the independence of the National Bank 
of Hungary in controlling monetary policy is 
guaranteed by law. (Kaponya et al., 2012)

At the same time, central banks must put 
that which has been set out in theory into 
practice. in order to achieve the goals, a tool-
set must be created and effect mechanisms 
must be modelled. Models can only provide 
foundations for correct decisions if the system 
of relations between model variables within is 
sound and if the range of input variables is 

appropriate. unless these criteria are met, er-
roneous decisions may be made. in our study, 
we wished to find out whether the input vari-
ables of models that have substantiated the 
monetary policy decisions of the Hungarian 
central bank have truly provided the founda-
tion for satisfactory projections over the last 
ten years. in our analysis, we will review the 
target system of the National Bank of Hun-
gary as well as the planning model established 
by the central bank. We will examine input 
variables one by one, examine how market 
players prepare forecasts for the future devel-
opment of these variables and why they fail 
to make correct predictions. using statistical 
analysis, we will show in the case of certain 
variables that the development of their values 
probably cannot be predicted in advance.

THE sysTEM Of InflaTIOn TargETIng 

Prevailing economic theories state that mon-
etary policy can only have a lasting impact on 
inflation. it is obvious that as its objective, the 
central bank sets a level of inflation to attain. 
The inflation target serves as a nominal an-
chor for the players of the economy. At the 
same time, the central bank’s target function, 
however, does not feature a leveraged value 
that is harder to link to the development of 
inflation. The relationship of the final target 
and the tools meant to serve its achievement 
are easier to interpret for all, and thus the 
measures taken by the central bank are easier 
to follow.

Within the system of inflation targeting, 
the central bank directly indicates the infla-
tion target. (See Chart 1) it only takes steps 
when inflation is likely to deviate from the 
target value. The central bank engages in com-
pliant behaviour. This is why the steps taken 
by the central bank are predictable for the 
players of the economy. Beyond maintaining 
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price stability, the central bank sets no other 
objectives. The central bank wishes to neu-
tralise the ripple effects of inflation shocks. 
(Csermely, 1997)

The basic elements of inflation targeting 
are: the announcement of medium-term nu-
merical inflation targets, commitment by the 
central bank to the inflation target, a mon-
etary strategy based on a broad information 
base, increased transparency of the monetary 
policy, and the accountability of the cen-
tral bank for attaining its inflation target. 
(Mishkin, 2002) in the following, our study 
will focus on the third element, and we will 
examine what information the central bank 
relied on to make its decisions and how it has 
used this information.

The central bank has several tools at its dis-
posal to implement monetary policy. in the 
last ten years, of this tool-set the National 
Bank of Hungary has primarily utilised the 
changing of the base rate to achieve the infla-
tion target. The base rate is currently the in-
terest rate of the two-week MNB bill. The in-
terest rates of other central bank schemes are 

also linked to the base rate, which is used as a 
reference value by the players of the economy. 
The amendment of the base rate will most 
likely shape the demand of the forint. By 
changing the base rate, the central bank can 
indirectly impact the economy. The changing 
of the base rate makes its impact felt through 
a complex system of mechanisms (transmis-
sion mechanism). (Kaponya et al., 2012)

This effect mechanism impacts a number of 
macro-economic variables. The development 
of these variables impacts the achievement of 
the inflation target. The central bank tries to 
indicate the development of these variables in 
advance. This means they want to accomplish 
the final goal in a forward-looking manner. 
One of the tools of this foresight is the fore-
cast where central bank analysts try to grasp a 
wide range of variables in an attempt to make 
projections on their development. The impor-
tance of foresight is justified by the fact that 
central bank measures have a delayed impact 
on the economy.

The central bank prepares forecasts regard-
ing the processes of the economy. it projects 

Chart 1

ManageMent of Monetary policy in case of inflation targeting

Source: Csermely (1997, p. 243)
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the expected development of variables using a 
macro-economic model. The expected impact 
of the intervention of monetary policy on 
inflation is also built into the model. Should 
the projected inflation rise above the inflation 
target, the central bank off-sets it through an 
interest rate increase, while in the case of the 
projected drop of inflation, the central bank 
may cut the base rate. Monetary policy de-
cisions, including the decisions regarding the 
base rate, are made by the Monetary Council.

in the past, the staff of the National Bank 
of Hungary prepared quarterly forecasts, and 
as of 2011, they generate projections with 
the help of the Monetary Policy Model. The 
new-Keynesian model describing a small 
open economy is at the same time a forecast-
ing and decision supporting model. Within 
the model, inflation depends on demand and 

production costs; domestic demand depends 
on real interest rate; the interest rate path is 
determined by the decision maker based on 
rules that reflect its objectives, and the ex-
change rate develops based on the difference 
between present and future real interest rate 
and the risk premium.  its most important 
variable is price level change. The model treats 
the expected future development of the base 
rate endogenously. it provides a forecast for 
the business cycle, on which period the mon-
etary policy has an impact. in the model, the 
expectations of players play a pivotal role in 
the development of inflation forecasts and the 
interest rate path. (See Chart 2)

inputs for the model are provided by ex-
perts. They determine exogenous variables 
such as the expected level of public expendi-
tures. They also determine the development 

Chart 2

the structure of the Monetary policy Model

Source: Horváth – Köber – szilágyi (2011, p. 21)
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of the model’s behavioural variables for the 
coming quarters. Certain unique items, for 
example the effect of major investment pro-
jects, are also input into the model by experts. 
(Horváth ‒ Köber ‒ Szilágyi, 2011)

The initial basis of the model is, therefore, 
several future values generated by various 
analysis procedures and expert estimates. The 
methods applied to the estimation of input 
variables are similar to the projection generat-
ing techniques of the players of financial mar-
kets; in fact, there are values among these in-
put variables that are themselves money market 
products or commodities exposed to specula-
tion. interest rates, CdS, foreign currency, raw 
materials, as well as many other products, are 
widely-traded instruments. Alongside winners 
on the market, however, there are also many 
losers. They are the ones who did not guess 
right about future outcomes. What methods 
do these players use, and what criticism can be 
applied to these methods?

METHOds usEd By MarKET analysTs, 
prOBlEMs Of analysEs

The players of financial markets have devel-
oped a variety of methods to evaluate invest-
ment instruments. These methods usually 
arise in connection with stock analysis, but 
certain methods are also applied in relation to 
other products, such as commodities and de-
rivative products. Analysts are usually divided 
into two larger groups: fundamental analysts 
and technical analysts.

The theory of fundamental analysis was 
developed to evaluate stocks but, as the pro-
gress of the analysis shows, it was expanded to 
cover other instruments as well. Fundamental 
analysts evaluate real processes. Based on infor-
mation regarding macro and micro-sectors, it 
seeks the factors that determine stock prices in 
the long-term. According to the theory, each 

investment instrument has a fixed point or 
“internal value” that can be determined. Being 
aware of these fundamentals, the price devel-
opment of instruments can in essence be deter-
mined. (Malkiel, 1992)

When uncovering the internal value of 
stocks, analysts first evaluate macro-economic 
environment. They examine expected economic 
growth, the development of inflation, budgetary 
equilibrium as well as the future movement of 
any variable deemed relevant. Next up are in-
dustry data, the cyclical situation of the given 
industry, the analysis of competitor activity and 
the assessment of other industry tendencies. At 
the micro-level, they evaluate the indicators, in-
ternal processes and future outlooks of the given 
joint stock company. (Bodie ‒ Kane ‒ Marcus, 
1996) The progress of analysis is similar in the 
case of determining the expected price of other 
instruments as well, such as derivative products, 
foreign currency exchange rates and commodity 
market products.

The examination of the whole of the econ-
omy is very similar to the content of central 
bank forecasts. When examining the macro-
environment, they analyse factors that af-
fect the performance of the real sector, and 
attempt to predict the development of more 
important macro-factors as well as preparing 
price projections. Numerous varieties of tech-
nical analysis tools are known. However, the 
initial assumptions of technical analysts are 
identical, which is reflected by their methods. 
technical analysis builds on identifiable mar-
ket trends and cycles. it is not concerned with 
the causes moving stock prices, only the con-
sequences, in other words stock movements. 
even though the tool-sets of mathematics 
and statistics are also utilised during technical 
analysis, stock movements are traced back to 
psychological reasons. 

technical analysts attempt to determine 
the future price of examined financial prod-
ucts (securities, futures, foreign currencies, 
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commodities) through the statistical analysis 
of past stock movements, and on the basis of 
recurrent patterns and projections typical of 
these movements (trend calculation, extrapo-
lation) as well as indicators reflecting market 
mood and market structure. The theory as-
sumes the existence of psychological market 
characteristics which can be diagnosed. in es-
sence, it identifies trends and predicts these 
and their changes in the various segments of 
the financial market.

The first principle of technical analysis is 
that stock prices and trading volume already 
reflect basic information. The second principle 
states that prices tend to move in trends, their 
changes are not random, and that regularity 
can be observed in these movements. The third 
principle is that history repeats itself, in other 
words, market players follow general rules of 
behaviour and are prone to behave in a similar 
manner in similar situations.

in spite of the sophisticated methods, the 
statistical and mathematical tool-set applied, 
the integration of expert experiences into mod-
els and information supported by computers, 
long-term winning investment strategies have 
yet to be created. But why not? Science has 
provided a possible answer to this as well.

The assumption of rationality and resulting 
identical actions have led to interesting con-
clusions when developing the theory of effi-
cient markets.

The efficient capital market theory distin-
guishes three versions of market efficiency 
(weak, semi-strong and strong), depending on 
which group of market players acquires the mar-
ket-related information and how fast (Bodie – 
Kane ‒ Marcus, 1996). According to the weak 
version, past stock price data cannot be used to 
predict later prices. The semi-strong hypothesis 
states that publicly available information does 
not help in stock price prediction either. Ac-
cording to the strong version, not even insider 
information can help predict future prices, as 

any information, public or insider, is already re-
flected in the current stock price. (Fama, 1965) 

Prices are random walks even at a weak 
level of market efficiency. 

What is the random walk? it is a movement 
the future direction of which cannot be pre-
dicted from past movements. The short-term 
changes of stock prices cannot be seen in ad-
vance.

French mathematician Bachelier already 
wrote at the beginning of the 20th century 
when examining stock prices that they move 
randomly, and that past price developments 
are unsuitable to make any deductions regard-
ing the future. (Bachelier, 1900)

in 1953, Kendall published an article in 
the Journal of the Royal Statistical Society, the 
subject of which was recurrent price cycles, or 
more precisely would have been, had he found 
any. Prices seemed to have a random behaviour; 
they seemed to follow a random walk. The best 
way to demonstrate this random walk is with 
a game of heads or tails. in his paper, Kendall 
determined that the series of wins and losses 
was just as random as a game of heads or tails. 
(Kendall, 1953) This phenomenon was already 
described by Bachelier some 53 years earlier. 
What this means in practice is that stock prices 
fully reflect the information arriving to the 
market, the past price movement of stocks as 
well as other data. As a result, no conclusions 
can be drawn from past price movements re-
garding present and future price development, 
as all past information is already built into the 
price. information regarding the under or over-
valuation of a given product arrive to the mar-
ket randomly, the prices changing as a result 
will also do so randomly, in other words they 
are impossible to predict. As a consequence, 
stock exchange prices are unpredictable, and 
any efforts to make them predictable are futile. 

in the case of medium efficiency capital 
markets, the price of securities reacts quickly 
to information made public, i.e. it fully reflects 
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all publicly available information. in addition 
to market information, it also takes into ac-
count other data (profit development, liquid-
ity, macro-news, political changes, etc.) This is 
why published information cannot help ana-
lysts in selecting undervalued stocks. to begin 
with, market price structure already includes 
all publicly available information contained in 
corporate statements, revenue statements and 
dividend statements. The professional analysis 
of these data, therefore, is useless. 

in strong efficiency markets, all informa-
tion reaches everyone instantly. in perfectly 
efficient capital markets, the price of securi-
ties reflects all available information and only 
changes when new information arrives on the 
market. As a result, everyone makes invest-
ment decisions in possession of the very same 
information, which means that no extraordi-
nary profits are generated. Stock prices fully 
reflect all (publicly available and other) infor-
mation. (Fama et al., 1969; Malkiel, 1992)

Similar things can be said about the price 
development of products in other instru-
ment markets that operate similarly to stock 
markets. in light of this, it is understandable 
why no proven “winning strategy” can be es-
tablished on the financial markets. Neither 
methods of fundamental analysis, nor those 
of technical analysis can be used to draw fu-
ture conclusions that the market is not already 
aware of and does not reflect in prices. infor-
mation that is yet unknown arrives randomly, 
and no one knows when it is made public or 
whether it will be favourable or unfavourable.

CEnTral BanK analysEs In lIgHT Of 
randOM WalKs

Market analysts most probably think that 
only they can predict the future. They try to 
convince existing as well as potential clients 
of this fact. But what about the central bank 

staff? By default, all the players of an entire 
national economy make up their ‘clientele’. 
Some of the input variables of the model used 
by MNB are products traded on the markets. 
it is very likely that no better forecast can be 
released about them than what the players op-
erating on the market prepare.

MNB presents its notions regarding the 
development of factors impacting expected 
inflation in its quarterly publication entitled 
Report on Inflation. in this, they determine the 
projections given for the input variables of the 
aforementioned forecast model. The predic-
tions can only prove to be significantly correct 
if the values of input variables do not change 
randomly. if a large number of input variables 
are exhibiting random movement, the effec-
tiveness of modelling is called into doubt. 

Regarding the range of applicable models, 
empirical studies have reached contradictory 
conclusions. Many (Liu ‒ Smith, 2013; Faust 
‒ Wright, 2013; Ang et al., 2007; Stock ‒ Wat-
son, 2007) have concluded that naive (without 
model) and expert estimates have better statis-
tical qualities than model-based forecasts. Di-
ron ‒ Mojon (2008) also point out that if there 
is inflation targeting, then inflation targets are 
the best inflation forecasts. Bachmeier ‒ Swan-
son (2005) and Canova (2007) argue in favour 
of multi-variable (primarily Phillips-curve 
based) models, while Stock ‒ Watson (2003) 
indicate that in certain countries and periods 
these models do behave better; however, on a 
general basis they do not. At the same time, 
Tsyplakov (2010) favours single-variable mod-
els, taking volatility as an inflation increasing 
factor into account.

in our examination, we tested a number 
of time series. These contained values that 
could typically be input variables of inflation 
forecast models. inflation reports also formu-
late projections for these. The range analysed 
included commodities, foreign currency ex-
change rates and CdS spreads.
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As part of technical analysis, we examined 
the stationarity of time series by testing their 
root of unity process nature. if the root of uni-
ty process nature of time series can be rejected, 
then they are stationary around some sort of 
deterministic path, in other words their path 
can be predicted. if the root of unity cannot 
be rejected, we are working with time series 
that are unpredictable in themselves. in line 
with standard econometric tests, we applied 
three versions of the Augmented dickey‒
Fuller test (with constant, with constant and 
linear trend, and with constant and quadratic 
trend). (Said ‒ dickey, 1984) The rejection 
of the null hypothesis means that with deter-
ministic trend – or potentially constant – the 
given time series is stationary. Similar tests 
were conducted by Ang et al. (2013), Pinchei-
ra ‒ Medel (2012) and Branch ‒ Evans (2012), 
who arrived at mixed results regarding the sta-
tionarity of examined variables, depending on 
the temporal position and length of the pe-
riod under review. They found more-less sta-
tionary periods in the functions of examined 
countries, but it was not stationary periods 
that dominated.

The data series – if available – last from 
2001 until the end of 2012. The frequency of 
the time series was varied (quarterly, monthly 
or daily). in line with the methodology of 
the inflation report, we set the review peri-
od at one-two years, where this made sense, 
and specifically examined four, six and eight 
quarter windows1. in essence, this means 
that we analysed the behaviour of the various 
time series at four, six and eight quarter time 
horizons alike. With the given window size, 
substantive analysis was possible only for data 
with at least a monthly frequency.

in the case of daily frequency data, we start-
ed the window from the beginning of the time 
series, and kept stepping forward observation 
by observation. This meant that depending on 
the length of the time series (some time series 

were only available in comparable form from 
later starting points) and window size (four, 
six or eight quarters), we were able to perform 
the three tests for 555‒2,850 windows (i.e. we 
ran 6,000–24,000 tests for a given time se-
ries). We recorded the p value of each test and 
counted the number of times we were able to 
reject the null hypothesis of the root of unity 
for the various test-types with 1, 5 and 10 per 
cent significance levels. due to the quantity 
of outputs, we are only showing aggregate 
tables that show how many times we found 
significant test results (i.e. non-root of unity 
processes) at 1, 5 and 10 per cent significance 
levels in the case of a given time series with 
varying window size and test specifications.

We used the Gretl and R software packages 
for the analysis.

The results are shown in tables 1–7. in 
general, we can state that for the most part 
(89‒100 per cent), in the periods under re-
view the variables followed the root of unity 
process, in other words random walks. to put 
it another way, with the exception of a few 
(0‒11 per cent) starting points, the time se-
ries cannot be predicted, and in the major-
ity of periods the theory of market efficiency 
seems to hold true. These results for domestic 
data support the results of Ang et al., (2007), 
Pincheira ‒ Medel (2012) and Branch ‒ evans 
(2012), but are also consistent with the con-
clusions of Stock ‒ Watson (2003).

Based on Table 1, we can track what charac-
teristics we used to describe the development 
of the uSd/HuF exchange rate. Running 
the tests for the entire time series examined 
(02.01.2001–05.12.2012), using only con-
stant we arrive at a p value of 0.158, while 
the values in the case of constant and linear 
trend and constant and quadratic trend are 
0.548 and 0.089 respectively; in other words, 
in the case of the first two versions we cannot 
reject the root of unity process with the usual 
significance levels. Allowing quadratic trend, 
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we cannot reject the root of unity above the 
8.9 per cent significance level (the chart also 
suggests an inverse parabola-shaped trend). 
examining the 2,850 possible four-quarter 
periods, we found 65 periods (2.3 per cent), 
where at a 5 per cent significance level and 
assuming only constant, we were unable to 
reject the root of unity process, while this 
same value in the case of constant and linear 
trend and constant and quadratic trend is 167 

periods (5.9 per cent) and 219 periods (7.7 
per cent) respectively. All this indicates that 
even allowing the usual deterministic trends, 
models assuming stationary variables can only 
be used with less than 10 per cent of possible 
analysis starting points. By increasing the du-
ration of the window, the number and ratio of 
periods that can be described with non-root 
of unity processes typically dropped. As a re-
sult, we can see that for eight quarter (two-

Table 1 

tests for the usd/huf exchange rate (with p value valid for the entire data line)

window (quarter) 
(number of tests)

with constant (0.158)
with constant and linear 

trend (0.548)
with constant and 

quadratic trend (0.089)

10% 5% 1% 10% 5% 1% 10% 5% 1%

4 (2850) 161 65 10 265 167 13 309 219 81

6 (2719) 38 5 0 221 81 12 143 70 22

8 (2589) 27 4 0 371 86 1 176 57 0

Source: own calculations

Chart 3 

developMent of the usd/huf (usdhuf curncy) exchange rate

Source: Bloomberg
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year) periods at a 5 per cent significance level, 
we can talk about stationary time series in 
only 0.2 per cent of reviewable periods, while 
allowing deterministic trends, in 3.3 and 2.2 
per cent of periods.

Table 2 shows the results of the analysis of 
the euR/HuF exchange rate. A long-term 
increasing trend can be observed in the case 
of the exchange rate, which means that testing 

with the linear trend seems to be relevant. The 
calculations performed for the entire time se-
ries with a p value of 0.027 support this find-
ing. in shorter periods, however, in the case of 
the majority of starting points, the exchange 
rate is not stationary (we were able to reject 
the root of unity in 6.7 per cent of cases for 
four quarters, 2.5 per cent for six quarters, 
and 2.3 per cent for eight quarters).

Table 2 

tests for the eur/huf exchange rate (with p value valid for the entire data line)

window (quarter) 
(number of tests)

with constant (0.190)
with constant and linear 

trend (0.027)
with constant and 

quadratic trend (0.063)

10% 5% 1% 10% 5% 1% 10% 5% 1%

4 (2850) 251 132 34 294 192 79 419 236 68

6 (2719) 298 144 31 149 68 21 214 115 37

8 (2589) 267 146 47 105 60 12 220 120 4

Source: own calculations

Chart 4

developMent of the eur/huf (eurhuf currency) exchange rate

Source: Bloomberg



 StudieS 

444

Based on Chart 5, the Hungarian CdS 
spread suggests the rejection of stationarity, 
something that is also supported by the p val-
ues (shown in Table 3) of tests performed for 
the entire time series. At the same time, the 
stable time series of pre-crisis years has the re-
sult that the ratio of time windows that can 
be considered stationary is slightly higher; 
depending on specification, we can consider 

9.1 per cent stationary (at a 5 per cent signifi-
cance level).

The data series of the price of corn cannot 
be considered stationary for the entire period; 
among the windows examined, the ratio of 
those where we can reject the root of unity 
process (the highest ratio with a 5 per cent 
significance level is 6.4 per cent) is also low; 
in other words, for the most part we are not 

Table 3

tests for the hungarian cds spread (with p value valid for the entire data line)

window (quarter) 
(number of tests)

with constant (0.445)
with constant and linear 

trend (0.190)
with constant and 

quadratic trend (0.448)

10% 5% 1% 10% 5% 1% 10% 5% 1%

4 (2537) 130 71 33 141 59 5 259 111 23

6 (2405) 78 34 7 293 110 8 264 120 29

8 (2276) 48 30 7 238 104 1 360 207 20

Source: own calculations

Chart 5

developMent of the hungarian cds spread (rephun cds usd sr 5y corp)

Source: Bloomberg
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dealing with a stationary time series. Policy 
decisions, such as the supporting of the pro-
motion of bio-fuels, also played a role in the 
development of the price of corn.

The price of crude oil is not stationary 
in the whole of the time series. examin-
ing shorter periods, we see that stationarity 
around the quadratic trend can be observed 
most frequently (in 9.5 per cent of periods in 

case of a six quarter window). The picture of 
the data series also suggests the existence of a 
long-term exponential trend, and it would be 
worth also running tests on the logarithm of 
the base data series as part of a non-standard-
ised analysis (in order to ensure comparabil-
ity, we have not utilised this solution).

The development of the price of steel is 
practically a textbook example of a random 

Table 4

tests for the price of corn (with p value valid for the entire data line)

window (quarter) 
(number of tests)

with constant (0.821)
with constant and linear 

trend (0.255)
with constant and 

quadratic trend (0.222)

10% 5% 1% 10% 5% 1% 10% 5% 1%

4 (2850) 243 134 42 164 61 11 289 156 18

6 (2719) 330 174 64 102 43 16 142 99 49

8 (2589) 176 134 79 104 62 18 62 20 2

Source: own calculations

Chart 6

developMent of the price of corn (c1 coMdty)

Source: Bloomberg
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walk. We cannot reject the root of unity for 
the whole of the time series – along a vari-
ety of assumptions – but the tests regarding 
shorter periods also indicate that the number 
and ratio of periods considered stationary is 
negligible (a maximum of 15 such periods at 
a 5 per cent significance level). The price of 
steel in itself, therefore, proved to be the least 
predictable time series in our examination.

The development of the price of timber is a 
good example of the problems with forecasts 
both in the short and the long-term. While 
the p values of the AdF test for this particu-
lar data series are the highest, a relatively high 
ratio (at a 5 per cent significance level up to 
17.3 per cent) of certain sections of the typi-
cally fluctuating time series have proven to be 
stationary. 

Table 5

tests for the price of crude oil (with p value valid for the entire data line)

window (quarter) 
(number of tests)

with constant (0.527)
with constant and linear 

trend (0.271)
with constant and 

quadratic trend (0.368)

10% 5% 1% 10% 5% 1% 10% 5% 1%

4 (2850) 280 145 12 313 165 58 435 199 54

6 (2719) 201 88 6 250 104 27 428 259 60

8 (2589) 152 48 8 413 109 25 272 135 38

Source: own calculations

Chart 7

developMent of the price of crude oil (cl1 coMdty)

Source: Bloomberg
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The analysis of the above time series shows 
that, in essence, the input variables of the 
models used to forecast inflation can be con-
sidered root of unity processes. The detailed 
analysis served to provide a comprehensive 
picture, avoiding the mistake of whether a 
given hypothesis can be rejected or not in a 
selected period – as a result of random occur-
rence. The results of a total of close to 50,000 

statistical tests are congruent, with stationary 
periods found in a relatively low ratio.

Of course we are aware of the fact that we 
only used a part of the analysis opportunity, 
applying the most widely and frequently used 
root of unity/stationarity tests. The calcula-
tions may also be repeated with other tests, but 
due to the robustness of the work, we should 
not expect fundamentally different results. An-

Table 6 

tests for the price of steel (with p value valid for the entire data line)

window (quarter) 
(number of tests)

with constant (0.611)
with constant and linear 

trend (0.200)
with constant and 

quadratic trend (0.176)

10% 5% 1% 10% 5% 1% 10% 5% 1%

4 (816) 24 6 0 17 11 4 14 4 1

6 (685) 41 15 0 20 2 0 5 2 0

8 (555) 0 0 0 16 7 0 0 0 0

Source: own calculations

Chart 8 

developMent of the price of steel (hrc1 coMdty)

Source: Bloomberg
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other potential outlook direction, something 
which Narayan (2005) also calls attention to, is 
the testing of structural fractures. The changes 
occurring in the structure and operation of the 
economy (and in the case of certain prices, in 
policy on a global level) may generate fractures 
in the data series as well, which might throw 
the validity of tests into doubt. However, for 
the aspect of conclusions, fracture points are 

technically just as unpredictable as the time 
series following random walks. 

The evaluation of the data series suggests 
that predictability is uncertain in the case of 
several variables. Why can’t prices and ex-
change rates be clearly predicted in advance? 
it is precisely the objective reasons of this that 
economists dealing with market efficiency and 
the random walk theory are researching. it is 

Table 7

tests for the price of tiMber (with p value valid for the entire data line)

window (quarter) 
(number of tests)

with constant (0.661)
with constant and linear 

trend (0.910)
with constant and 

quadratic trend (0.976)

10% 5% 1% 10% 5% 1% 10% 5% 1%

4 (1107) 94 70 16 225 159 95 240 192 86

6 (976) 189 109 5 124 91 81 64 7 2

8 (846) 144 64 6 57 52 37 9 5 1

Source: own calculations

Chart 9

developMent of the price of tiMber (wpa1 coMdty)

Source: Bloomberg
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also doubtful whether the expectations of the 
players of the economy are permanent, and 
whether the change in these expectations can 
be described with sufficient accuracy. if this 
was the case, the prize awarded to the win-
ner of the beauty pageant described by Keynes 
would be easy to win. (Keynes, 1965) in the 
case of the Hungarian economy  –  as a small 
open economy  –  a probably very wide range 
of input variables is difficult to predict. The 
uncertain forecasts regarding randomly walk-

ing variables can only provide an incidental 
foundation for correct decisions. incorrect 
decisions, in turn, can lead to precisely those 
national economy losses that the operation of 
central banks is meant to avoid. When build-
ing models, it should be considered what in-
put data is suitable to build on. We may ask 
the question: did the central bank practices of 
the first decade of the 21st century serve the 
development of the Hungarian economy the 
best it could?

Note
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