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THE MACROECONOMY AND THE YIELD CURVE: EVIDENCE
FROM AN INTERNATIONAL PANEL DATASET

Huseyin KAYA”™

Abstract

This paper provides cross-country empirical evidence on the dynamic interactions between
macroeconomy and the yield curve by utilizing two-step estimation approach. In the first step three
latent yield factors are estimated using Dynamic Nelson Siegel Model and in the second step dynamic
relationship between these factors and macro factors are investigated by employing a Panel VAR model.
The results suggest that there is a bidirectional link between macro variables and the yield curve.

Keywords: yield curve, macroeconomic variables, Nelson-Siegel, panel data
JEL classification: C5, E4, G1

I. INTRODUCTION

It is well recognized that there is a close connection between real economy and financial
conditions. Given that the interest rate is at the interconnection of the finance and the macro
literature, a growing body of research investigates the relationship between the term structure
of interest rates and macroeconomics. As stated by Aquiar-Conrari et al. (2012) the relationship
between yield curve and macroeconomic variables is relavant for economic agents in a twofold
sense: first, the yield curve may contain valuable information for growth, inflation and
monetary policy in the future; second, the response of yield curve may contain valuable
information for the dynamic impact of shocks on the macroeconomy.
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Date of submission: 17.07.2017
Date of acceptance: 27.09.2017
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Early studies on this subject mainly concentrate on the unidirectional link from the yield
curve to macroeconomic variables. Mishkin (1990), Esrella and Hardouvelis (1991), Estrella
and Mishkin (1998) and Chinn and Kucko, (2010) among others, investigate the predictive
power of the slope of the yield curve on growth and/or inflation. The findings in this literature
suggest that the slope of the yield curve is usefull for predicting business cylces, growth and
inflation®. On the other hand, a group of studies focuses on the unidirectional link from macro
measures to the yield curve. For example, Ang and Piazzesi (2003), Hordahl et al. (2006), and
Evans and Marshall (2007) show that macro factors have considerable effects on the yield
curve. As discussed in Wu (2002) and, Smith and Taylor (2009) monetary policy changes also
significantly influence the term structure of interest rates. However, as suggested by Ang, Dong,
and Piazzesi (2007) when interactions are constraint to be unidirectional from macro-to-yield,

the effect of macro factors on the dynamics of the yield curve may not be accurately estimated.

An alternative literature, mainly employs arbitrage-free models following Ang, Piazzesi
and Wei (2006) or Dynamic Nelson Siegel Models following Diebold, Rudebusch, and Aruoba
(2006)?, documents that there ise a bidirectional linkage between the macroeconomic variables
and the yield curve. For example Diebold, Rudebusch, and Aruoba (2006) (henceforth DRA)
find strong evidence of the effects of macro variables on the future movement in the yield curve
and rather weak evidence for a reverse influence. In addition to DRA, Dewatcher and Lyrio
(2006) and Rudebusch and Wu (2008), among others, report evidence for a significant
bidirectional link between the term structure of interest rates and macroeconomic variables®.

However, nearly all of the studies in this literateure use single, particularly US, country data.

This paper provides further evidence for the bidirectional link between macreconomic
factors and the yield curve by using an international panel data set and utilizing a Dynamic
Nelson Siegel Model following DRA. The use of panel data serves useful vehicle as it offers
more accurate inference for model parameters and generates more accurate predictions by
pooling data. A panel dataset of nine industrialized countries is used and a two-step estimation
approach is employed. In the first step, three latent yield factors (level, slope and curvature) are
estimated and in the second step, using the estimated latent yield factors dynamic relationship
between these factors and macro factors are investigated by employing a Panel VAR model. To

the best of my knowledge, this is the first paper that empirically investigates the aforementioned

! For a review see Stock and Watson (2003)

2 Christensen, Diebold and Rudebusch (2009) combine the both approach and specify a generalized no-arbitrage Nelson-Siegel
model.

3 For an overwiev of macro-finance literature see Gurkaynak and Wright (2012)



3 The Macroeconomy and The Yield Curve

interactions by using a panel data.

The rest of the paper is as follows. Section two introduces the model. Section three
presents the data. Section four provides estimation method and the results. Section five

concludes.
Il. MODEL

One common way of analyzing the yield curve is the factor model approach which
enables to express a large set of variables as a function of small set of unobserved factors. Since
a factor representation can aggregate information from a large set of yields, it enables to analyze
the yield curve dynamics in a convenient form. As DRA argue, one straightforward factor
model is principal components approach. However, this approach restricts the factors to be
orthogonal to each other, but it does not restrict factor loadings at all. Instead of this procedure,
Nelson-Siegel form, which is very popular among practitioners and especially central banks,
offers economically-motivated restrictions such as positive forward rates at all horizons and a

discount factor approaches to zero as maturity increases.

The Nelson-Siegel representation is:

1

ye) = By + By (F) + o (- o) &)

e
tn

where 1, B2, 3, and A, are parameters, y,(n) is yield with maturity n. Diebold and Li
(2006) (henceforth DL) show that allowing for the g; coefficients to vary over time Nelson-
Siegel yield curve representation becames a dynamic latent three-factor model. The Dynamic
Nelson Siegel Model (DNS) is;

Ye(n) = Bir + Bat (ﬂ) + B¢ (1_e—Ktn - e_ltn) 2)

?\tn ?\tn

The loadings B, +, 5>+ and B3 . are regarded as time varying level, slope and curvature
factors, respectively. An increase in B, increases the entire yield curve equally and therefore
changes the level of the yield curve. (3, . is closely related to the slope of the yield curve because
short rates load on 3, is much more and an increase in 3, ; increases the short yields more than
the long yields, thereby changes the slope of the yield curve. Lastly, B3, is closely related to

the curvature because an increase in B3 increases the medium term very much but the short
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and long yields very small. The level, slope and curvature factors have ability to provide a good
representation of the yield curve and empirically fit well (Chiristensen et al., 2011; DRA and
DL).

To investigate the relationship between the yield curve and macroeconomy, as in DRA
three macoeconomic variables (output gap: OG, inflation: INF, and policy rate:PR) are added

to the model but loadings of the macro variables on the yields are restricted to be zero.

1—e~ht 1—e~tt -1
Yie(1) 1 At PR £ 000 /Bli't \ E1it
/yi,t(lz) 1 e ez g | P I €2it
. _|. le Ae2 . . . Nl B3i,t | + . (3)
k e . . L kOGi.t | '
) / . . . . PRi,t/ )
yi,t(N) 1 1—;‘21‘“’ 1—;_:;151\] _ e—AtN O 0 0 INFi,t ENi,t
t t

i= Australia, ...,USA

The dynamic movement of the latent yield factors and the macro variables is assumed

to follow a vector autoregressive process*:
Xig =To + (L)X + fi + € 4)

where X;; = {OG, INF;, PRy, B1t, Bot, Bs¢} and T;(L) is the matrix polynomial in the lag
operator. The constraint that the time series relationship of dependent and explanatory variables
is same for each cross-sectional unit which is likely to be violated in practice is relaxed by
introducing fixed effects, denoted by f; in (4). Fixed effects capture the countries’ specifics and

allows for individual heterogeneity in the levels of variables.

I11. DATA

In this research monthly data on zero-coupon government bond yields with maturities
of 3,6,9, 12, 24, 36, 48, 60, 72, 84, 96, 108 and 120 months for nine industrial countries
namely; Australia, Canada, Germany, Japan, Norway, Sweden, Switzerland, UK and US are
used. The yields are from Wright data set which can be found at the author’s personal webpage®.
Following the Wright (2011), | start the sample with 1990 to account the trade-off between

4 In order to see the use of VARSs to capture the dynamics of macro factors and the yield factors see Ang and Piazzesi (2003),
DRA, Ang et al. (2007) and Moench (2012).
5 Which is http://econ.jhu.edu/directory/jonathan-wright/
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maximizing sample size and minimizing the likelihood of a large structural break. Hence, the
sample covers the period of 1990:1-2009:6. However, the yield data is not available before
March 1998 for Norway and February 1993 for Sweden. The data refers to the yields on the

last day of each month. All yields are continuously compounded.

For the macroeconomic measures three key variables; output gap (OGy), policy rate
(PRt) and annual price inflation (INF) are used. The first one represents the level of real
economy relative to potential, the second one represents the policy instrument, and the last one
represents the change in general price level. Therefore these three variables are widely
considered to be the minimum set of fundamentals to capture the basic macroeconomic

dynamics.

Output gap is calculated by detrending the log of industrial production index (IP1) using
Hodrick-Prescott (HP) filter. The IPI data for countries is collected from International Financial
Statistics (IFS) of IMF. Inflation rate is the 12-month percentage change in consumer price
index (CPI). CPlIs are collected from the IFS. Monthly CPI in Australia and monthly 1Pl in
Australia and Switzerland are interpolated from quarterly data.

The description and sources of policy rates are given in Table 1.

Table 1: Policy rates and their sources

Country Policy rate Source

Australia Cash target rate Reserve Bank of Australia

Canada Overnight target rate Bank of Canada

Germany Bundesbank discount rate and policy Deutsche Bundesbank
rate: main refinancing operations

Japan Basic discount rate Bank of Japan

Norway Sight deposit rate Norges Bank

Sweden Repo rate The Riskbank

Switzerland SARON and call money rate Swiss National Bank

UK Base rate Bank of England

us Federal funds rate Federal Reserve Board

IV. ESTIMATION AND RESULTS

For the estimation, a two-step estimation procedure is employed. In the first step, the

latent yield factors are estimated following the method of DL. In the second step, using the
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Panel VAR estimation method of Love and Zicchino (2006), the Eq.4 is estimated.

As described in DL the parameters 8 = {,BLt, Batr ,83,t} can be estimated by OLS if A,
can be fixed. One can find an appropriate value for A; if it is considered that A, determines the
maturity at which the loading of the curvature factor, 85, , reaches its maximum. DL use 30
months for this purpose and determine A; as 0.0609. On the other hand, DRA utilizing a unified
state-space modeling approach estimate 6 = {,81,,:, Bzt ,83,,:}, and A, in one-step. DRA estimate
A as 0.0707, which implies that the loading on the curvature factor is maximized at a maturity
of 23.3 months. Since the maturities of the yields used in this paper are very similar to the
maturities of the yields used in DRA, A is calibrated as 0.0707 and the latent yield factors for
each country are estimated.

To estimate the Panel VAR model, Eq. (4), the method of Love and Zicchino (2006) is
used. Given that the fixed effects are correlated with the regressors, the use of the mean-
differencing procedure to eliminate the fixed effects creates biased coefficients. As discussed
in Love and Zicchino (2006), removing only the forward mean, which is also known as Helmert
procedure, enables to avoid biased coefficient problem (see Arellano and Bover, 2005). This
transformation preserves the orthogonality between transformed variables and regressors and
enables to use the lagged regressors as instruments. Thus, employing this procedure the
coefficients are estimated by system GMM.

Table 1I: Simple Correlations

R R R Empirical Empirical
Pie Bt  P3r OG: INF. PR y.(120) Slope Curvature

ﬁl_t 1 -001 001 002 055 077 0.99 -0.04 -0.01
Bot 1 035 0.18 046 058 0.1 0.99 0.19
Bt 1 022 011 027 0.14 -0.36 0.96
OG; 1 016 0.1 0.05 -0.17 0.2
INF: 1 0.7 0.6 -0.47 0.03
PR: 1 0.83 -0.62 0.16
y,(120) 1 -0.15 0.11
Emprical 1 -0.19
Slope
Empricial 1

Curvature
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Table Il displays correlation matrix of the estimated latent factors, empirical
counterparts of these factors and, macro factors. Following DL and DRA, | use two empirical
level factors, which are 10-year yield, y;(120), and the average of 10-year, 2-year and 3-month
rate, [y:(3) + y:(24) + y,(120)]/3. The high correlation between the level factor and the
empirical counterparts verify that 8, , can be regarded as a level factor. The correlation between
the level factor and actual inflation is 0.55 which is consistent with the suggestion of the Fisher
equation. Additionally, the correlation between .é1,t and policy rate, 0.77, suggests that any

increase in policy rate is associated with an increase in the entire yield curve.

The standard empirical slope factor employed in the literature is y,(3) — y;(120) . The
correlation between the estimated level factor and the empirical slope factor is 0.99 . This high
correlation supports the interpretation of S, as a slope factor. The correlation between the
slope factor and cyclical dynamics of the economy which is measured by output gap does not
worth to note, however, the correlation between ﬁz,t and inflation and policy rate is 0.46 and

0.58, respectively.

The correlation between the estimated curvature factor and the empirical curvature
factor, a commonly used one is [2y;(24) — y:(120) — y:(3)], is 0.96. This lends credibility
to interpretation of S5, as a curvature factor. None of the macroeconomic variables appears to

be correlated with the curvature factor.
IV.1 Impulse Responses

To examine the dynamics of the relationship of the yield curve and macroeconomy
impulse-response functions are used. Producing valid impulse responses requires an
identification of the variance-covariance matrix of errors in a way that the residuals become
orthogonal. The common practice for this purpose is to adopt a particular recursive causal
ordering of the variables. DRA order the yield factors prior to the macro variables. They argue
that such an ordering is plausible since the yield data used in their study are dated at the
beginning of each month. They also argue that using the end-of-period yield data and ordering
the macro variables first produces similar results. However, Sarno and Thornton (2004) points
out that zero restrictions on impulse responses of financial variables to the contemporaneous
macroeconomic shocks are inconsistent with the efficient market hypothesis. Moreover,
Moench (2012) argues that an appropriate identification scheme must allow for the yield curve

factors to contemporaneously respond to the macro shocks and this can be achieved ordering
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the macro variables first. Since, in this paper the end-of-period yield data are used following
both the experiment of DRA and, the arguments of Sarno and Thornton (2004) and Moench
(2012) | order the macro factors first. The exact ordering is as follows;
OGg, INF, PRy, B1t, B2t B3t. The standard errors and the confidence intervals for impulse

responses are generated by the Monte Carlo simulations.

Table 3 presents the estimates of I';. The results indicate that the macro variables and
the yield factors are highly persistent®. Only the curvature factor appears to have a significant
effect on output gap. In addition to their own lag effects, while inflation appears to be effected
by only the macro variables, policy rate appears to be effected by only the yield factors. None
of the macro factors appears to affect the yield curve factors.

Table 3: Parameter Estimates from Eq. (4)

OGt—l INFt—l PRt—l lgl,t—l ﬁZ,t—l :83,t—1
0G, 0.871%* 0.041 -0.096 0.090 0.073 0.051%*
(0.030) (0.035) (0.160) (0.145) (0.139) (0.017)
INF,  0.016**  0.930** -0.027 0.040 0.056% 0.006
(0.004) (0.012) (0.033) (0.030) (0.029) (0.005)
PR, -0.002 -0.004 0.843**  0.138**  0.114**  0.055**
(0.002) (0.007) (0.026) (0.026) (0.024) (0.004)
B -0.005* -0.006 0.025 0.960%* -0.010 0.008*
(0.002) (0.008) (0.020) (0.020) (0.019) (0.004)
Bt 0.009 0.006 0.071 -0.081 0.869**  0.056**
(0.006) (0.011) (0.054) (0.052) (0.504) (0.006)
B 0.019 -0.008 -0.123 0.130 0.121 0.895%*
(0.012) (0.028) (0.112) (0.113) (0.108) (0.016)

Standard error appears in parenthesis.** and * denote parameter estimates significant at the 5 percent level and 10
percent level respectively. Variables are time demeaned.

Figure 1 shows impulse response functions along with the 95 percent confidence
intervals. There are four groups of impulse responses; macro responses to macro shocks, macro
responses to yield factors shocks, yield factors responses to macro shocks and lastly, yield

factors responses to yield factors shocks.

6 Applying Andrews and Lu (2001) model selection criteria lag lenght is selected as 1.
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Figure 1: Impulse Responses

Note: Errors are 5% on each side generated by Monte-Carlo with 1000 replications.

Macro responses to macro shocks are similar to the typical responses in commonly used
macro models in monetary policy analysis. While an increase in inflation increases the output
gap over time, output gap gives no significant response to a policy rate shock. An increase in
output gap leads to an increase in inflation which is the aggregate supply response of inflation
to increased output gap. Policy rate rises in response to an increase in output gap and inflation.

This finding is consistent with the monetary policy that follows the Taylor (1993) rule.

An increase in the level factor decreases inflation and increases policy rate, however,
none of the effect is significant. As the expectation hypothesis argues, the long-term interest
rate is the average of the expected short-term interest rates. Thus, an increase in the slope may
indicate an increase in the expected short rates. By Fisher equation, this effect can be associated

with an increase in inflation rate.

A positive shock to the slope factor leads to a rise in the policy rate. As suggested by
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DRA there are two interpretations of such an effect. One is that, monetary policy authority may
be reacting to the yields in setting the policy rate. The other one is likely that the yields are

reacting to the macroeconomic information in anticipation of the action of monetary authorities.

All macro variables give pronounced and hump-shaped response to an unexpected rise
of the curvature factor. While the general findings in the literature suggest that the macro factors
are not related to the curvature factor, Dewatcher and Lyrio (2006) show that an increase in the
curvature factor is positively related to a tougher monetary policy stance. Additionally, Moench
(2012) finds that an unexpected increase in the curvature factor initially raises output growth
sharply and then falls below zero almost one year after the shock. He argues that the curvature
factor might be called as an early predictor of the recessions. Furthermore, the findings of
Modena (2011), which is compatible with ours, show that the curvature factor reflects the
cyclical fluctuation of economy and a negative shock to the curvature factor either anticipates

or accompanies a slowdown in economic activity.

The responses of the yield factors to the macro variables indicates that the level factor
gives little and temporary response to the inflation shock and no significant responses to the
output gap shock. The findings suggest that, as discussed in Ang and Piazzesi (2003), inflation
and real economic activity cannot shift the level of the yield curve. A shock to policy rate
appears to lead a small but long-run boost to the level factor. If the level factor is regarded as
the bond market’s perception of long-run inflation, one may argue that not a surprise in inflation

or real activity but in policy rate can induce to an expectation of higher future inflation.

The slope factor gives positive responses to the shocks in all three macro variables.
These reactions are consistent with a Taylor (1993) rule based monetary policy responses that
increases the short rate in response to an increase in output gap and inflation. An increase in the
responses of the slope factor to a positive shock in policy indicates that the monetary policy
surprises exert positive and short lived influence on the slope factor. Lastly, the curvature factor

gives little and temporary positive responses to the macro shocks.

Lastly, I consider the yield factors responses to the yield factors shocks. All the yield
factors show persistency. An increase in the level factor lowers the slope factor. Since the level
factor is closely correlated with the long rate and can be interpreted as a higher inflation
expectation, a shock in the level factor means an increase in the long-rate or higher inflation
expectation which in turn decreases the slope factor. The curvature factor gives positive
response to an increase in the level factor. This suggests that a surprise jump in the level factor

raises the mid-term yields more relative to the short-term yields and the long-term yields. A
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surprise increase in the slope factor significantly reduces the curvature factor. On the other

hand, a positive shock in the curvature factor pushes up the level factor and the slope factor.

IV.11 Variance decompositions

Table 3 reports variance decomposition of the yield and macro factors for 1, 12, 36 and
60 months forecast horizon in which percent of the variation in the row variable is explained

by the column variable.

For one month forecasts the variations in the macro factors are driven by themselves
which suggests that the short-term idiosyncratic variation in the macro factors are unrelated to
the yield factors. However, for longer forecast horizons, the yield factors become more
influential on inflation and especially on policy rate. For example, for 60-month forecast
horizons, almost 28 percent of the variation in inflation and 74 percent of the variation in policy
rate are driven by the curvature factor. This suggests that the curvature factor do predict a

substantial fraction of the movement in policy rate.

Table 11I: Variance Decomposition

06, INF; PR, B B Bt
1 month ahead
0G; 1.000 0.000 0.000 0.000 0.000 0.000
INF,; 0.003 0.997 0.000 0.000 0.000 0.000
PR, 0.001 0.007 0.992 0.000 0.000 0.000
Bt 0.000 0.005 0.000 0.994 0.000 0.000
Bat 0.002 0.002 0.115 0.336 0.545 0.000
Bat 0.000 0.001 0.005 0.025 0.042 0.927
12-month ahead
0G; 0.966 0.005 0.001 0.000 0.001 0.027
INF, 0.089 0.850 0.002 0.004 0.022 0.033
PR, 0.019 0.007 0.424 0.002 0.045 0.503
Bt 0.008 0.002 0.012 0.952 0.002 0.025
Bat 0.036 0.004 0.120 0.359 0.231 0.249
Bat 0.019 0.001 0.002 0.018 0.017 0.943
36-month ahead
0G; 0.937 0.011 0.002 0.000 0.001 0.048
INF, 0.163 0.586 0.008 0.010 0.033 0.199
PR, 0.038 0.004 0.183 0.016 0.030 0.729
Bt 0.012 0.002 0.031 0.818 0.001 0.136
Bat 0.083 0.007 0.076 0.273 0.135 0.425
Bat 0.030 0.001 0.002 0.017 0.015 0.935
60-month ahead
0G; 0.935 0.012 0.002 0.000 0.001 0.049
INF,; 0.168 0.523 0.009 0.010 0.032 0.257
PR, 0.039 0.003 0.155 0.033 0.026 0.744
Bt 0.010 0.003 0.037 0.741 0.001 0.209
Bat 0.092 0.008 0.071 0.265 0.128 0.436
Bat 0.030 0.001 0.002 0.017 0.015 0.934

Note: Percent of variation in the row variable is explained by column variable
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Considering the effects of the macro factors on the yield curve movement, the results
indicate that large amount of the variation in the yield curve factors are unrelated to the macro
factors. Only for 1 month forecast horizon 11.5 percent of the variation in the slope factor is
driven by policy rate, however, for long forecast horizons the influence of policy rate on the
slope factor movement decreases and almost 9 percent of the variation in the slope factor is

explained by output gap for 60-month forecast horizons.

As a consequence, the variance decomposition suggests that, contrary to DRA, the
effects of the macro factors on the yield curve factors are less important than the effects of the
yield curve on the macro factors. This indicates that, the assumption of the unidirectional link
from macro to yield as in Ang and Piazzesi (2003) is highly restrictive. The curvature factor
plays a crucial role in the movements of policy rate and somewhat on the movement of inflation.
Considering what the yield curve would add to a standard small macro model, such as
Rudebusch and Svensson (1999), DRA argue that the policy rate may be regarded as a sufficient
statistics for interest rate affects in macro-dynamics. However, the findings in this paper suggest
that this argument cannot be generalized and the yield curve appears to have a valuable content

for such a small macro model.

V. CONCLUSION

As stated by Piazzesi (2010) describing the dynamic interactions between the yield
curve and macroeconomic variables is important for bond pricing, investment decisions and
public policy. This research investigates the empirical interactions between the macroeconomy
and the yield curve by using a panel dataset which consists of nine industrialized countries. For
this purpose, | estimate latent yield factors (level, slope and curvature) by employing DNS and
then employ a panel VAR which enables to incorporate the yield factors and macroeconomic
variables (inflation, output gap and policy rate) simultaneously. | find strong evidence for
bidirectional link between the yield factors and the macroeconomic variables. While the level
of the yield curve is affected only by policy rate, the slope of the yield curve is affected by all
three macroeconomic variables. On the other hand, evidence suggests that the level of the yield
curve is ineffective on macro variables, however, the slope of the yield curve has a short-lived
effect on inflation and policy rate. | also find strong evidence for that the curvature of the yield

curve has a sound effect on the future macroeconomic developments.

The obtained results provide usefull information for policy making. For example, in
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many countries, the central banks are able to effect the short end of the yield curve, however,
for aggregate demand long-term yields are more important. The results suggest that an increase
in policy rate and the curvature factor leads to an increase in the level factor which closely
related to long-term yields. The findings also indicate that the curvature factor may serve as a
forward-looking indicator for the state of economy. Additionally, the results are usefull for
banks to foresee how the price of derivative securities, such as swaps, futures and options on

interes rates, computed from the yield curve depends on the macroeconomic conditions.
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Abstract

This paper aims to examine the relationship between profitableness of Turkish banking system and
online banking, telephone banking and credit cards In this study, total net profit for the period in Turkish
banking system considered as an independent variable by trimesters, and online banking, telephone
banking and credit cards, tested to see whether they influence this profitableness, considered as
dependent variables. Given data achieved from official sources between 2006Q1 and 2015Q2, simple
regression analysis is used in this study. The results of the regressions show that only credit card usage
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I. INTRODUCTION

Banking system has been growing with technological developments and innovative
productions. Banks started to go beyond their basic scope, deposit-credit binary and payment
functions with genesis of modern banking. This period has made progress above estimations

with the help of computer and internet technologies, putting limitations away. Fast growing
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innovative investments and expense productions created a market in banking sector and the
importance that banks attached to innovative activities just as traditional activities have

gradually increased.

During the last two decades, the global financial system was characterized by a strong
innovation in the secondary markets which gave birth to new financial products that the
financial intermediaries could use to hedge their specific risk. (Kero, 2013) After global
liberalization process there has been an increasing competition, both within and outside in the
banking industry, and financial innovation. (Vives; 2001)

The Turkish financial system has undergone stupendous changes since 1980.
Developing technology and changing macroeconomic guidelines improved the Turkish
financial system and many reforms have been set about in the system. Over the last years, banks
have been trying to increase their portions of productions, positively influencing profitableness
like credit cards, telephone banking, and online banking as a result of reduction in net interest
incomes in our country. The fact, consisting the hypothesis of the study, is the fact that

innovative productions in Turkish banking system positively influence profitableness of banks.

I1. FINANCIAL INNOVATION

Innovation is clearly an important phenomenon for any sector of a modern economy.
Although standard microeconomic theory (rightly) focuses much of its attention on the issues
of static resource allocation and economic efficiency, there is nevertheless a general
appreciation that performance over time is driven by a variety of dynamic factors including
innovation. (Frame, White, 2002) Innovation continues to be a driver of economic growth at
the societal level and a performance differentiator at the industry and firm level (Gianiodis et
al., 2014).

Solans (2003) defined financial innovation as “both the technological advances which
facilitate access to information, trading and means of payment, and the emergence of new
financial instruments and services, new forms of organization and more developed and
complete financial markets”. Financial innovation can also refer to the creation of new
instruments and can be defined as the act of creating and popularizing new financial
instruments, technologies, institutions, and markets (Lerner, Tufano, 2011).


http://www.zargan.com/tr/q/guidelines-ceviri-nedir/guidelines-turkce-ne-demek
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Financial innovation is not an old term literature, but real sector innovation has been
studied for a long time. Financial innovation and real sector innovation exhibits significant
differences. First of all, financial innovation is on paper, there is no barrier for creating new
financial instruments because there is no real resource used. Second, the innovation of a new
financial instrument may not be considered as a change in a production function. On the other
hand, financial instruments are extremely easy to imitate and their costs are comparatively low.
Lastly, financial innovation is not only designed to fulfill the needs of customers, but may also

reflect constraints of the suppliers of financial intermediation. (Ak¢aoglu; 1998)

When defining financial innovation the usual approach is to categorize it into three

groups, according to where innovation occur: (Vargas, 2007)

e Process innovation refers to new production processes that allow the provision of new
or existing financial products and services.

e Organizational innovation encompasses establishing new institutions or organizational
structures within institutions where the production process is held. This kind of
institutional innovation can influence the financial system as a whole, spawning new
types of intermediaries. Internet- only banking is a prime example of this type of
innovation.

e Product innovations are creation of new products or services to meet market needs, thus
constituting a client-focused kind of financial innovation.

When a functional approach to financial innovation is applied, introduction of new
instruments and techniques have the potential to enhance the efficiency of the financial system.
In principle, financial innovation, and particularly credit risk- shifting instruments has the
potential to shift risk optimally to those who are most able and willing to absorb it. (LIewellyn,
2009)

Financial services industry eases to check the financial accounts or pay the bills online
for customers. However, these innovations do not affect the core function of the financial
sector, which is financial intermediation—moving funds from one place where they are not

needed to another place where they are worth more (Johnson, Kwak; 2012).

Earlier heavily protected and regulated financial industry with its strong monopolies in
banking, the IT revolution resulted in a polarization of innovation processes. On the one hand,
smaller, nonbank financial corporations such as online brokers and financial services providers,

and large internationally active investment banks, credit card companies, and diversified
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universal banks are developing and driving financial innovation and internationalization
(Schulz; 2005).

Financial innovations are primarily focused on profit generation for the organization
and appear in the form of new products and modified practices and procedures aimed at

maximizing shareholder wealth (Forrer, Forrer; 2015).

Design, Motives and
Nature

Th;z_ lmpa}c: of FINANCIAL Conditions gf the

~ financia INNOVATION economic

innovations on environment
profitability

Empirical studies of
diffusion models-
adopters’ characteristics

Figure 1. The Spiral Process of Financial Innovations
Resource: Philippas, Siriopoulos, 2012:21

Figure I shows spiral effect process of classification. This refers to the design and nature
of financial innovations, the conditions of the economic environment that acts upon financial
innovations and vice versa, the empirical study of the diffusion models of a financial innovation
and adopters' characteristics (investors, companies, consumers) and, the consequences of
financial innovations on financial markets and economic activity (Philippas, Siriopoulos,
2012).

There is a list of common motivations for financial innovations includes the following:
(Lumpkin; 2009)

e Innovation exists to complete inherently incomplete markets (i.e. financial unmet needs

or preferences of clients); innovations
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e Innovation exists to address inherent agency concerns and information asymmetries;

e Innovation enables parties to minimize search, transactions, or marketing costs;

e Innovation is a response to taxes and regulation (e.g. decoupling economic ownership
or exposure from legal ownership — governance and tax implications);

e Innovation is a response to globalization and increasing risks;

¢ Innovation is the result of technological shocks.

Financial innovations occur because agents in market are searching for new ways to
make higher profits. Economic conditions, technology and regulations led to emergence of new
financial instruments which realized in very short span of time, provide higher profit (Kogar;
1995). These instruments are credit cards, internet banking instruments, mobile banking, ATM

and developing other technologic financial instruments.

Financial innovations diminished the economic and political power of banks benefiting
from geographic restrictions. In particular, a series of innovations lowered the costs of using
distant banks. This reduced the monopoly power of local banks and weakened their ability and
desire to lobby for geographic restrictions. For example, the invention of automatic teller
machines (ATMs), in conjunction with court rulings that ATMs are not bank branches,
weakened the geographical link between banks and their clientele. (Levine, Levkov,
Rubinstein, 2013) Advances in technology have been critical not only in retail banking (e.g.
automatic teller machine), but also to obtain, store and process data required to estimate
statistical models (e.g. valuation and risk management) (Arnaboldi, Rossignoli, 2015).

Financial innovations can be grouped as new products (e.g., adjustable rate mortgages;
exchange-traded index funds); new services (e.g., on-line securities trading; Internet banking);
new "production™ processes (e.g., electronic record-keeping for securities; credit scoring); or
new organizational forms (e.g., a new type of electronic exchange for trading securities;
Internet-only banks). (Frame, White, 2002:3) Some of important financial innovations in the
global banking system are: automated teller machines (ATMs), credit card, debit cards, money
market funds, indexed mutual funds, exchange traded funds, treasury inflation protected
securities, credit scoring to assist in lending decisions, basic forms of securitization, venture

capital funds interest rate and currency swaps.

Financial innovation is a resource consuming activity. In particular there are marketing
costs for intermediated securities. Intermediaries must look for prospective buyers, find out

their demands, explain their new products, etc. There are two types of marketing costs for a
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new product; a fixed cost per customer and a cost proportional to the number of units sold
(Pesendorfer, 1995).

There are many pros and cons of financial innovations. The pros are: The notion that
financial innovation is good for economic growth is based on the idea that such innovations
will improve the allocation of capital. Also, financial innovation has come up with various
approaches to mitigate problems of information asymmetry. Another argued issue that a
financial innovation could help solve the lemon problem. The security design literature
provides several other examples of financial innovations that could resolve particular agency-
and asymmetric information problems. In all these theories financial innovation is something
good; it tries to mitigate or resolve a particular friction and benefits the underlying real activity.
And the dark side of financial innovations: Financial innovations would then tend to worsen
the allocation of capital. Financial innovations often cause harm by reducing transparency, and
this might be deliberate (Boot, Marinc; 2010).

Table | shows the basics of financial innovation. the last few decades have seen the
emergence of several innovative financial instruments including Bonus Debentures
Commercial Papers (CP), Certificate of Deposits (CD), Cumulative Convertible Preference
Shares (CCPS), Sukuk Bonds, Foreign Currency Convertible.

Table I: The Basics of Financial Innovation

New GDR/IDR, CP, CD, mutual Funds, ETF, CDS, Derivatives, ULIP, ASBA, FCCB,
Products FCEB, sukuk, Credit Cards, miFor, Debit Cards, gold loan

New Process | ATM, NEFT & RTGS, online banking, mobile banking

New

Regulations | GAAR GST,FBT, Dividend Distribution Tax, retrospective, Taxation, DTAA

New Markets | Commodities, energy Trading , Carbon Credit, Future market, Forex

New
Organisation | lIP, huF, islamic banking, wholly owned subsidiary, Venture Capital, Pe Funds, one

Forms Person Company ( oPC), section 25 Company, reiT, mFis, Chit Fund

Resource: Sanjay Banka, Financial Innovation: India’s Prowess?, ThinkTank, CFO Connect, 2013.
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I11. LITERATURE REVIEW

The literature focusing on the impact of innovation on bank performance reached to
inconclusive results. On one hand, some researchers point to the positive effect of innovation
on performance. De Young et al. (2007) found that internet adoption improved community
bank profitability, largely through increased revenues from deposit service charges. Lerner
and Tufano (2011) suggest that financial innovations like venture capital, equity funds, mutual
and exchange traded funds and securitization lead the way to financial deepening and growth.
Cherotich et al. (2015) found out that there is a strong relationship between financial
innovations and financial performance in Kenya commercial banks suggesting that the

innovation is also effective for undeveloped countries too.

Beck, Chen, Lin and Song (2012) searched the relationship between financial
innovation in the banking sector and (i) real sector growth, (ii) real sector volatility, and (iii)
bank fragility. They found that a higher level of financial innovation is associated with a
stronger relationship between a country’s growth opportunities and capital and GDP per capita
growth and with higher growth rates in industries that rely more on external financing and
depend more on innovation. On the other hand, they found that financial innovation is
associated with higher growth volatility among industries more dependent on external
financing and on innovation and with higher idiosyncratic bank fragility, higher bank profit

volatility and higher bank losses during the recent crisis.

According to Arisa and Muturi (2015); internet banking has a very small impact on
financial performance of commercial banks in Kenya and mobile banking was shown to have
a good opportunity for financial providers. Boot and Thakor (1997) found that the evolution
of a financial system is likely to be path-dependent, well developed financial systems provide

stronger incentives for financial innovation and develop faster.

Berk (2002) researched the link between financial innovation and central banking and
concluded that in a world characterized by ongoing financial innovation, reserve requirements
will allow the central bank to control overnight rates, provided the former are implemented in
a market-oriented fashion. Roberts and Amit (2003) researched the relationship between
innovation and the emergence of differentiated competitive positions in Australian Retail
Banking. They found that innovative activity significantly affects its current financial

performance.
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Abir and Chokri (2005) examined the adoption of the financial innovations of products
and of process within the Tunisian banking industry during the period from 1987 to 2008. They
concluded that the legal framework influences in a large way the innovative behavior of the
Tunisian banking system. Nodern, et al. (2012) argued that this is consistent with banks passing
on risk management benefits to corporate borrowers but not with alternative channels through
which credit derivative use may affect loan pricing. They found that the magnitude of the risk

management effect remained unchanged during the crisis period of 2007-2009.

Domeher et al. (2014) investigated the factors influencing the adoption of financial
innovation in Ghana’s banking industry. Surveys were conducted involving 405 clients of the
six major banks in the country. Using logistical regression, the results amongst other things
show that innovation attributes such as lack of complexity, compatibility and perceived
usefulness provided by financial innovation, increase the likelihood of e-banking adoption.

Simsek (2013) analyzed the channels by which financial innovation affects portfolio
risks in an environment with both risk sharing needs and belief disagreements. He found that
financial innovation that increases portfolio risks also exacerbates the negative externalities,

and might lead to an inefficiency.

Domeher et al. (2014) emerged that the ease with which customers can use the
innovation, the compatibility of the innovation with customers’ needs, the perceived usefulness
thereof, the amount of information provided on the innovation and the level of customers’
education all have a significant positive impact on the adoption of e-banking innovations in the
Ghanaian banking industry. Dash et al. (2014) found innovation attributes i.e. trialability and
compatibility has significant impact on the attitude whereas the relative advantage is not

significant in the Indian banking system.

Chava et al. (2013) found that the increase in local market power of banks after
intrastate deregulation had a negative effect on the innovative activity of young, private firms.
Both the level of innovation and the risk of innovation decreased significantly after intrastate
banking deregulation. Mugane (2015) investigated the effect of financial innovations on
financial performance of commercial banks in Kenya. The study concluded that the relationship
between product innovation and financial performance of commercial banks is negative and

significant.

Arnaboldi and Rossignoli (2015) studied the determinants of financial innovation in 81
listed commercial banks in Europe and in the United States from 2005 to 2008. They found
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that product innovation prevails both in Europe and in the US, but innovation falls from 2005.
Not only banks innovate in less categories, but also less banks engage in innovation. When
banks have a higher market share in less concentrated and more efficient banking systems, they

enjoy a preeminent position which leads to innovation.

IV. TURKISH BANKING SYSTEM

In Turkish banking system, it can be seen that since 1980 there has been has been a
significant number of entries and exits. There were two major reasons for foreign bank entry.
The first was that when Turkey liberalized its economy in the 1980s, the second reason was
that Turkey pressed ahead with liberal policies, opening its capital account in 1989 and there

was no policy reversal. (Denizer; 1999)

Turkish financial system underwent significant structural changes and gained
dynamism as a result of the liberal policies adopted starting from 1980 onwards. Along with
deregulation measures introduced, such as removal of selective credit policies, free
determination of interest rates on deposits and credits, and liberalization of foreign exchange
transactions, efforts to increase the level of compliance of the legislations with the international
norms also played a contributing role in this development. (BRSA; 2001)

After the economic crisis in February 2001, Turkey has made a substantial change in
its economic policies by announcing a “program for transition to strong economy” (“Program”)

in May 2001. Main components of the Program were determined as follows: (TBAT; 2009)

e Implementation of a monetary policy that will ensure price stability in addition to an
efficient fight with inflation,

¢ Implementation of a disciplined finance policy,

e Strengthening of the financial structure of financial sector; mainly the banking sector,

e Realizing the basic structural regulations that will ensure efficiency, flexibility and

transparency in all economic units.
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Table 11: Number of Banks and Branches in Turkey on 07.04.2016

Number of Branches in Branches
Bank Turkey Abroad

The Banking System in Turkey 53 12224 83
Deposit Banks 34 11066 80
State-owned Deposit Banks 3 3657 34
Privately-owned Deposit Banks 9 4271 29
Banks Under the Deposit Insurance Fund 1 1 0
Foreign Banks 21 3137 17
Foreign Banks Founded in Turkey 15 3129 17
Foreign Banks Having Branches in 6 o 0
Turkey
Development and Investment Banks 13 42 0
State-owned Development and
Investment Banks ] 2 °
Privately-owned Development and
Investment Banks ° o 0
Foreign Development and Investment A A 0
Banks
Participation Banks 6 1116 3

Recourse: http://www.thb.org.tr/en/modules/banka-bilgileri/banka_sube_bilgileri.asp, (07.04.2016)

Table 1l shows number of banks in the Turkish banking system by types. On
07.04.2016, Turkish banking system has 53 banks. 34 of them are deposit banks and there are
3 state-owned deposit banks, 9 privately-owned deposit banks. 21 foreign banks are in Turkish
banking system, 15 founded in Turkey and 6 foreign banks having branches in Turkey. Number
of development and investment banks are 13 and despite of having a common Islamic religious

belief, there are only 6 participation banks in Turkey.

On the other hand, the total assets of Islamic banks in Turkey showed a remarkable
growth performance especially during the post 2000-2001 Turkish financial crisis period.
During 2002-2014 period average annual growth rate of the asset size for these banks is almost
29% where the overall banking sector’s is 18.5%. However, even with this exceptional growth

the share of Islamic banks in Turkish banking system has reached at 5.2% by the year end 2014.
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(Sakarya; 2016) Financial innovations played a role in the financial crisis of 2007-2008. By
the time of the financial crisis, some financial innovations were sufficiently widespread that
the financial difficulties were bound to touch them and have additional effects because of them.
(Dwyer; 2011)

V. DATA AND METHODOLOGY

The aim of the paper is to analyze the impact of financial innovations on the
performance of the banks. In order to run the analysis, the data should be defined first. It is
believed that the adaptation of the technology should enhance the profitability of the banks.
The performance of the banks can be measured by using the return on asset (ROA) and return
on equity (ROE). ROA and ROE are the most common measures of profitability. Moreover,
net interest margin (NIM) is another determinant that shows not only the performance, but also
the efficiency of the banking system. NIM shows the difference of interest income and interest
expense divided by total assets. It is believed that more efficient banking systems have lower
margins, and as the efficiency decreases banks charge higher markups from their clients. ROA,
ROE and NIM will make up the dependent variables that will proxy for the performance of the

banking sector.

There are many channels that a bank can adopt innovation. It may exist in the form of
different distribution channels. One of the innovation that is assumed to have an effect on bank
performance is internet banking usage and it is proxied as internet banking usage over total
assets (IntB). Automated Teller Machines (ATMs) are another channel that decrease the costs
of the banking system. Instead of allocating a physical building and personnel, banks place
ATMs to increase their accessibility. In order to proxy for the preference of ATMs over
branches ATM to total branch ratio is used (ATMB). Credit cards are another factor that is
likely to affect the performance of banks. Credit card usage over total assets ratio (Cards) is

used to consider the effect of credit cards on performance.

Other factors that are assumed to have an impact on bank performance are also
analyzed. Since the main aim of the banks are collecting deposits and creating loans, the size
of the loans should have an increasing effect on performance. On the other hand, non-
performing loans should have a deteriorating effect on the profitability and increase the
margins. To account for their effects total loans to total assets ratio (Loans) and non-performing
loans to total loans ratio (NPL) are used as independent variables. Other than the traditional
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banking activities the banks may benefit from the off-balance sheet activities they perform and

off-balance sheet items to total assets ratio (OBS) is used in the regressions.

Schumpeter (1950) notes that larger banks are more likely to exercise innovation,
because of the scale of economies inherent in larger organizations. To control for the effect of

size on performance natural logarithm of banks’ assets are adopted (LNASSETS).

The data for internet banking on a bank level is not available in Turkey, so the analysis
will cover an aggregate level data and it leads to the use of ordinary least squares. The

regression model used is as follows:

Pery = a; + f1log(ATMB;) + B,log(Cards;) + Bslog(IntB;) + fiLoans; + fsNPL,
+ BcOBS; + (,Size; + &

To analyze the effects of technological innovation on bank performance, the quarterly
financial statement data for the Turkish Banking system for the period between 2006Q1 and
2015Q2 is collected from the website of Turkish Banking Association (TBA) statistical reports
section. Table I11 lists the descriptive statistics for the data sample.

Table 111 :Descriptive Statistics

Atmb | Branch | Credc | Intern | Loans | NPL | OBS | ROA | ROE | NIM | Logassets
Mean 2,610 | 3,913 | 4,494 | 5,319 | 0,496 |0,038|0,720| 0,014 | 0,115 | 0,028 8,833
Median | 2,501 | 3,943 | 4,518 | 5,306 | 0,499 |0,037|0,688| 0,014 | 0,113 | 0,027 8,848

Maximum | 3,079 | 3,993 | 4,719 | 5,609 | 0,556 |0,054|1,019| 0,025 | 0,195 | 0,052 9,064
Minimum | 2,381 | 3,799 | 4,248 | 5,039 | 0,406 |0,026(0,532| 0,005 | 0,040 | 0,009 8,615
Std. Dev | 0,216 | 0,061 | 0,133 | 0,140 | 0,039 |0,007|0,141| 0,006 | 0,049 | 0,013 0,129

Skewness | 0,901 | -0,507 |-0,204 | 0,344 |-0,418 |0,473|0,454 | 0,092 |-0,023 | 0,028 0,062
Kurtosis | 2,449 | 1,856 |2,0185| 2,770 | 2,474 [2,326|2,194| 1,748 | 1,770 | 1,601 1,927
Observations| 23 23 23 23 23 23 | 23 23 23 23 23

The results of the regressions are presented at Table IV. According to the results, among
the innovation measures only credit card usage has been found statistically significant in
explaining the performance of banks. The 1 percent increases in the credit card usage has a
0.66% increasing effect on the ROA, 5.28% increasing effect on the ROE and 1.2% increasing
effect on the NIM at 1% statistical significance. Actually, the offering of credit cards has been
reflected as higher margins, suggesting a cost reflection on the margins asked by the banks. It
IS possible to conclude that this increasing impact on NIMs is detrimental for the bank

customers.
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Among the other factors the increases in loan portfolios has a negative impact on
performance in all regressions. The increase in loans had also narrowed the NIM. This suggests
that the narrowing interest margins may be reflected on the lower profitability, namely ROA
and ROE. This impact should be analyzed as a further research. Size of the banks has a negative

impact on ROA and ROE, mostly due to the economies of scale. On the other hand, as the size

of the banking system increases, the margins charged from the customers become less.

Table IV: Regression Results

Dependent
ROA ROE NIM
Variable
Variable Coefficient Std, Error| Coefficient Std, Error| Coefficient Std, Error
ATMB 0,002 0,033 -0,070 0,248 -0,046 0,079
CREDC 0,668*** 0,158 5,289%** 1,192 1,207*** 0,401
INTERN 0,013 0,059 0,125 0,458 0,080 0,141
LOANS -0,5684* 0,284 -5,035** 2,187 -1,310* 0,641
LOGASSET
S -0,579*** 0,106 -4, 370%** 0,793 -0,963*** 0,287
NPL -0,851 0,690 -8,387 5,317 -2,109 1,447
OBS 0,019 0,023 0,134 0,170 0,019 0,055
C 2,357*** 0,454 | 17,187*** 3,350 3,526*** 1,123
R-squared 0,524 0,523 0,408
Adjusted R-
0,301 0,300 0,132

squared
F-statistic 0,005 0,041 0,013
Prob (F-

o 0,000 0,025 0,002
statistic)

VI.CONCLUSION

The last decades was characterized by innovations in the financial system. Following
the deregulation policies, financial institutions, especially banks, witnessed competition for the
first time. These developments led them to focus on cost reduction and revenue maximization.
To increase their revenues banks relied on service innovation or financial innovations. They

provided new sorts of services to their clients to differentiate themselves from their peers. Or
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they relied on technology to decrease their costs and to provide a user friendly and easily

accessible systems to their customers.

Turkish Banking System is one of the most emerging banking industries in the world.
Following the 2000 and 2001 crisis, the system has gone through huge structural changes.
These changes include the adoption of innovation. The motivation of this paper is to analyze

the possible impacts of financial innovations on the performance of Turkish Banking system.

The analysis covers the quarterly data between 2006 and the second quarter of 2015
from the website of Turkish Banking Association. Since internet banking data is not available
at the bank level, the data is on the aggregate level. The paper adopts a least squares model and
the performance indicators are selected to be ROA, ROE and NIM. To measure the innovation
practices of banks number of ATMs to total branches, credit card usage to total assets and

internet banking usage to total assets are used.

The results of the regressions show that only credit card usage has a significant positive
impact on ROA, ROE and NIM. The positive impact on ROA and ROE imply that credit card
usage increases the profitability and thus the performance of banking system, but the positive
impact on NIM shows that banks charge their customers more for their credit card usage. This
effect is probably due to excessive use of credit cards by the customers. It is noted that people
fail to meet their credit card obligations on time and pay penalty interests for their deferred
payments. Among the other determinants loans and size of the banks has a negative impact on

performance indicators.

The results suggest that internet banking and ATM usage do not have a significant
impact on performance. The managers of the banks should employ policies to increase the
usage of these distribution channels to decrease their costs and thus increase their performance.
These policies may cover to modify the technology to be more user friendly and to give

educational practices to their clients.
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Ozet

Orneklemenin farkli alanlardaki farkli uygulamalari giin gectikge artmaktadir. Tamsayim prosediiriinde
¢ok sayida birimin gozlenmesi olduk¢a zaman almakta iken Ornekleme ile daha az birim
inceleneceginden zamandan biiyiik miktarda tasarruf elde edilmektedir. Ayrica, zamandan elde edilen
tasarruf'ile denet¢i tarafindan daha detayli ¢aligma yapilarak hatali bilgi elde etme olasiligi azalmaktadir.
Calismada tiretim sektoriinde faaliyet gdstermekte olan bir isletmenin muhasebe kayitlart incelemeye
alinmigtir. Caligmanin amaci, isletmenin deposunda bulunan stoklara iliskin degerlendirme yapilarak
fiziki sayim ile defter degerleri arasinda herhangi bir farklilik olup olmadiginin ortaya ¢ikarilmasidir.
Bu sebeple isletmenin stok kayitlarinda yer alan 900 iirlin inceleme kapsamina almmustir. Stok
kayitlarinda herhangi bir uyumsuzluk olmasi1 durumunda yasanabilecek maddi kayiplarin 6niine gegmek
adina denetim sisteminin etkinligi test edilmeye c¢alisilmistir. Bu konuda denetgiye yardimer olacak bir
arag olan parasal birim 6rneklemesinden yararlanilmistir. Aragtirma sonucunda denetginin tespit etmis
oldugu farkliliklarin 6nemlilik faktorii gergevesinde degerlendirmesi yapilarak en dogru kararin
verilmesinde denetgiye sunulacak farkli karar alma prosediirlerinden bahsedilmistir.

Anahtar Kelimeler: Orekleme, bagimsiz denetim, parasal birim érneklemesi, Uluslararasi Denetim
Standartlar1

JEL Kodlari: M41, M42, C83

MONETARY UNIT SAMPLING: APPLICATION IN AUDIT AND A
CASE OF PRODUCTION COMPANY

Abstract

Different practices of sampling in different fields are increasing day by day. Amongst these various
procedures, in the full counting procedure, it takes a considerable amount of time to observe a large
number of units. In addition, with the time gained, the auditor is able to further investigated and the
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probability of obtaining false information decreases. However, as fewer units are examined by sampling,
a large amount of savings is obtained. In this study, accounting records of a company which is operating
in the production sector were taken into examination. The aim of the study is to find out whether there
is any difference between the physical count and the book values by reviewing the inventory in the
company's warehouse. For this reason, 900 items in the company's inventory records were included in
the scope of the examination. In order to avoid financial losses that could arise in case of any
inconsistency in the inventory account, the effectiveness of the audit system has been tried to be tested.
The monetary unit sampling, which is a tool to assist auditing, has been used in this regard. As a result
of the research, the differences that the auditor has identified are evaluated in the context of the
materiality and different decision making methods are presented which will be presented to the auditor
when the right decision is made.

Keywords: Sampling, independent auditing, monetary unit sampling, International Auditing Standards

JEL Classification: M41, M42, C83

I. GIRIS

Denetim, isletmecilikte oldugu kadar muhasebe alaninda da ¢ok sik¢a kullanilan bir
kavramdir. Muhasebe alaninda finansal bilgilerle ilgili son yillarda ortaya ¢ikan hatali ve hileli
uygulamalar denetimin ¢ok daha farkli boyutlarda ele alinmasi ve incelenmesi geregini
dogurmustur. Denetim finansal bilgi kullanicilarinin giivenilir bilgiye ulagsabilmelerini miimkiin

kilmak gibi bir islevi de yerine getirmektedir.

Denetci; denetim faaliyetini yiiriiten, mesleki bilgi ve deneyime sahip, faaliyetlerinde
tarafsiz ve bagimsiz davranabilen, yiliksek ahlaki nitelikleri tagiyan uzman kisi olarak
tanimlanmaktadir (Giiredin 2014, 47). Denetgilerin denetim faaliyetlerinde artan is ylkiini
azaltmak adina gelistirilen bilgisayar destekli programlar, tamsayim prosediiriinden 6rnekleme
prosediirlerine gec¢is asamasinda onemli kolayliklar saglamistir. Istatistiksel ve istatistiksel
olmayan 6rnekleme prosediirlerinden hangisinin daha verimli olacagi gerceklestirilen aragtirma
ve caligmalar neticesinde bir cerceveye oturmustur. Olasilik kavramini ig¢inde barindiran
istatistiksel Ornekleme prosediirleri, denet¢inin yanli orneklem segme olasiligini nispeten
azalmistir. Istatistiki 6rneklemenin kullanilmasi ile denetci yargisi ortadan kalkmamaktadir
(Giudice, Paola, Manganelli ve Forte 2017, 229). Istatistiki 6rneklemenin tiim sathalarinda
istatistiki olmayan 6rneklemede oldugu gibi denet¢inin yargisina basvurulmasa da pek ¢ok
noktada yine denetgi yargisindan yararlanilmaktadir. Ornegin kabul edilebilir hata oranina ve
orneklem birimlerinin hangi prosediirle secilecegine karar verme asamasinda, ana Kkiitle

ozelliklerinin analizinde ve degerlendirilmesinde, sapmalarin ve hatalarin tanimlanmasinda ve



35 Parasal Birim Orneklemesi: Denetimde Kullanilmasi ve Bir Uretim Isletmesi Ornegi

uygun bir 6rnekleme planinin hazirlanmasinda yine denet¢i yargisindan yararlanilmaktadir.
Istatistiki orneklemenin en 6nemli dzellikleri; riski 6lgebilmesi, olasilik teorisine dayanmasi ve
incelenecek her birimin tesadiifi olarak secilebilmesidir (Kasimoglu, Bakkal ve Tung 2016,

144).

Parasal birim o6rneklemesi (PBO) prosediirii, drnekleme yapilacak ana kiitlede
olabilecek parasal hatalar1 6nlemeye yonelik olarak gelistirilen istatistiki bir prosediirdiir ve
prosediiriin esasinda ana kiitle birim degil TL olarak dikkate alinmaktadir. Diger bir ifade ile
PBO denetcinin bir ana kiitle i¢indeki hatanin toplam parasal tutarini tespit etmesinde kullanilan

bir prosediirdiir (Unal 2015, 40).

II. ORNEKLEME TURLERIi VE DENETIMDE KULLANIMI

Arastirma siire¢lerinde amag, iyi bir 6érneklem ile tarafsiz, tutarli ve duyarli tahminler
yapilmasidir. Kaliteli bir 6rneklem i¢in ana kiitleye uygun érnekleme prosediirii belirlenmeli ve
bu cercevede Orneklem biiyiikliigli saptanmaya calisilmalidir. En uygun olan 6rnekleme
prosediiriiniin belirlenmesi i¢in parametreye dair 6rnekleme varyansinin en kiiciik kilinip bu
dogrultuda se¢im yapilmasi faydali olacaktir. Bu dogrultuda uygun 6rnekleme prosediiriiniin

secilmesi istatistikte 6nemli bir yer tutmaktadir (Goncaloglu 2013, 2-7).

Orneklemenin tamsayimma gore pek ¢ok yarar1 bulunmaktadir. Bunlar asagidaki gibi

siralanabilmektedir (Wallace 1991, 614):

e Orneklemenin birincil ve en biiyiik avantaji daha az birimin incelenmesinden dolay1
harcanan emekte meydana gelen azaligtir (Kishali ve Pehlivanli, 2007, 121-130).

e (Cok sayida birimin gdzlenmesi olduk¢a zaman almakta iken 6rnekleme ile daha az birim
inceleneceginden zamandan biiyiik miktarda tasarruf saglanacaktir (Turanl ve Giiris
2010, 12-13).

e (Cok sayida birimin incelenmesi esnasinda incelemeyi yapan ¢alisanlarin
performansinda diisme s6z konusu olabilmekte; bu da yapilacak incelemelerin kalitesini
diisiirebilmektedir. Ayrica ¢aligsmalarin kisa siirede bitirilmesi baskis1 detaya inilmeden
inceleme yapilmasina neden olabilmektedir. Bu nedenle 6rnekleme ile incelenecek

birim sayisinin azalmasi sayesinde ¢alisanlarin performansindaki diisiis onlenebilmekte
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ve zaman probleminin ortadan kalkmasi ile de detayli inceleme yapilarak hatali bilgi
elde etme olasilig1 azaltilabilmektedir (Karagolge ve Peker, 2002, s.314-316).
Ana kiitleden 6rneklem birimlerin secilme sekli olasiliksal ve olasiliksal olmayan

ornekleme olarak iki ana baslik altinda tanimlanabilmektedir (Cing1 2009, 9-11).

Olasiliksal Ornekleme, drneklem birimlerinin belirli olasiliklarla se¢ildigi drnekleme
prosediiriidiir. Bu prosediirde olasiliklar 6rneklem birimi i¢in ayn1 ya da farkli olabilmektedir

(Reilly 2017, 3-5).

Olasiliksal Olmayan Ornekleme, &rneklem birimlerinin gelisigiizel olasiliklarla
secildigi ornekleme prosediiriidiir. Bu prosediirde orneklem birimlerinin her birinin se¢im
olasiligindan bahsedilemediginden varyans hesaplanamaz. Yani tahminlerin 6rnekleme hatalari

ile ilgili objektif bir dl¢ii verilemeyecektir.

Denetimde ornekleme, orneklemin segildigi evren hakkinda bir sonuca ulagmak igin
gercek ve mantikli kanitlarin elde edilmesi i¢in kullanilan bir aragtir (Kirac1 ve Agdeniz 2016,
47). Denetimde 6rnekleme prosediiriiniin kullanilmasi konu oldugunda ise, karsimiza iradi ve
istatistiki 6rnekleme kavramlari ¢ikmaktadir. iradi 6rnekleme prosediiriinde, incelemeye konu
olacak drneklemler tamamiyla denetginin kendi yargist ile belirlemektedir. Ozellikle 6rneklem
bliyiikliigiiniin olusturulmasi ve belirli kisitlara gore g¢ergeveye yerlestirilmesinde denetci

mesleki bilgi ve deneyimlerinden yararlanabilmektedir.

Istatistiki &rnekleme prosediiriinde ise bir istatistiksel drneklemede, birimleri rastgele
(tesadiifi) olarak se¢ilmis olmasi gereken orneklem, evrenin tiim karakteristiklerini yansitir
nitelikte olmalidir ve Orneklem sonucglar1 niceliksel ve matematiksel olarak
degerlendirilebilmektedir. Clinkii istatistiksel 6rnekleme prosediirii tamamiyla olasilik teorisine
dayanmaktadir (Armutlulu 1999, 26). Istatistiksel 6rneklemenin énemli faydalarmdan biri
olarak, denetcilerin 6rnekleme riskini 6l¢melerini ve kontrol etmelerini saglamasi sayilabilir.

PBO prosediirii de istatistiki 5rnekleme prosediirlerinden biridir.

I1I. ULUSLARARASI DENETIM STANDARTLARINDA ORNEKLEME

Uluslararas1 Denetim Standartlari’ndan (UDS), Uluslararas1 Denetim Standardi 530
Denetim Orneklemesi’ne gore denetimde drneklemenin kapsam ve uygulanisi ilkesel olarak
anlatilmistir. Ana hiikiimler béliimiinde denetcinin 6rneklem tasarimi, 6rneklem biiyiikliigl ve

test edilecek kalemlerin secilmesinden, denetim prosediirlerinin uygulanmasina, sapma ve
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yanlighiklarin niteligi ve sebebinden, yanlisliklarin 6ngériilmesi ve denetim sonuglarinin
degerlendirilmesine kadar gerekli bilgiler belirtilmistir.  Bu standartta 6zellikle denetim
orneklemesi sonuglarmin degerlendirilmesinde; detay testler agisindan, Orneklemdeki
beklenmeyen sekilde gerceklesen yiiksek yanlislik tutari, 6nemli bir yanliglik olmadigina iliskin
ilave denetim kanitlar1 mevcut olmadiginda, denet¢inin bir islem sinifi veya hesap bakiyesine
iliskin 6nemli bir yanhishk oldugu kanaatine varmasina yol acgabilecegi belirtilmistir
(Uluslararast Denetim ve Gilivence Standartlari Kurulu 2013, 575-580). Bunun yam sira
denet¢inin denetim faaliyeti sirasinda kullanacagi 6rnekleme prosediirlerine yer verilmis olup

bu prosediirler arasindan PBO prosediiriine de yer verilmistir.

UDS 530’a gore; detay testlerinin uygulanmasi sirasinda ana kiitle, genellikle parasal
degerler esas alinarak gruplandirilir. Bu durum, denetim ¢alismasinin daha yiiksek tutarh
kalemlere yogunlagsmasini saglar ¢iinkii bu kalemlerin oldugundan fazla gosterilme agisindan
daha biiyiik yanligliklart igerme olasiligi vardir. Benzer sekilde, bir ana kiitle daha yiiksek bir
yanlishik riskine isaret eden belirli bir ozellie gore gruplandirilabilmektedir; O6rnegin
alacaklarin degerlemesinde siipheli alacak karsiliklar1 test edilirken, bakiyeler yaslandirma

esasina gore gruplandirilabilir (Cil 2003, 14-17).

Ayrica, detay testler uygulanirken, 6rnekleme biriminin ana kiitleyi olusturan miinferit
parasal birimler olarak belirlenmesi daha etkin olabilmektedir. Denet¢i, ana kiitle i¢indeki
(6rnegin, alacak hesaplar1 bakiyesindeki) belirli parasal birimleri sectikten sonra, bu parasal
birimleri igeren belirli kalemleri (6rnegin, miinferit bakiyeleri) inceleyebilmektedir. Bu
yaklagimin 6rnekleme biriminin belirlenmesi agisindan bir faydasi; denetim ¢alismasinin, daha
yiiksek tutarli kalemlerin secilme sans1 daha fazla oldugu i¢in bu kalemlere yogunlagilmasi ve
orneklem biyiikligiiniin azaltilmasidir. Bu yaklasim, sistematik Ornekleme prosediiriiyle
birlikte kullanilabilir ve kalemlerin rastgele se¢im prosediirii kullanilarak se¢ilmesinde en etkili

yaklagim oldugu soylenebilir (Yolal 2016, 62).

IV. DENETIMDE NEDEN PARASAL BiRiM ORNEKLEMESI

PBO finansal tablo kalemlerinin testi i¢in istatistiksel 6rnekleme metodunun en yaygin
kullanimidir. Ciinkii dolar olarak ifade edilmis (veya baska uygun bir para biriminde)
istatistiksel sonug saglayan drneklemelerin, istatistiksel bir basitligi vardir. PBO ayn1 zamanda
dolar birim 6rneklemesi, katlanmis para miktar 6rnegi ve boyuta oransal olasiligi ile 6rnekleme

olarak da bilinmektedir (Y1ldirim ve Inel 2012, 264-265).
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PBO prosediirii hakkindaki ilk bilimsel ¢aligmalar 1950’lerin ortalarina dayanmaktadir.
Bu konudaki ilk yaymn 1961 yilinda olmasina ragmen Anderson ve Teitebaum’un 1973 yilinda
bu konu hakkinda yayinladiklar1 makaleye kadar ¢cok az sayida arastirmaya rastlanmaktadir.
PBO’niin muhasebe denetiminde kullanilmasinin tarihsel gelisimini anlatan bilgiler Leslie,
Titebaum ve Anderson’un 1979 yilinda ¢ikardiklar1 kitapla literatiire girmistir (Goniil 2008,
46). Gergeklestirilen aragtirmalara goére denetgilerin %85°lik bir kismi ¢alismalarinda
kullanacaklar1 6rnekleme prosediirleri icin istatistiksel olmayan prosediirleri kullanirken, PBO
en yaygm kullanima sahip olan istatistiki 6rnekleme prosediirii olmustur (Elder, Akresh,

Glover, Higs ve Liljegren 2013, 113).

PBO prosediiriinde secilmis olan birimin parasal degeri biiyiik olan fiziki birime denk
gelme sansi, kiigiik olan birime gore daha fazla olmaktadir. Klasik 6rnekleme prosediirlerinde
her birime esit se¢ilme sansi1 verilirken, parasal birim 6rneklemesi prosediiriinde otomatik bir
tabakalastirma uygulanarak oncelikle biiyiik tutarli birimler secilmektedir. Bu &zellik PBO
prosediiriiniin dogusundaki 6nemli nedenlerden biri olmustur. Muhasebe ana kiitlelerini
olusturan birimlerin homojen olmadig1 belirlendiginden, birimlere esit se¢ilme sans1 verilmesi
orneklemenin etkinligini azaltmakta ve denet¢iyi yanlis kararlara yonlendirebilmektedir
(European Commission 2006, 30-33). PBO’de &rnekleme araliklar1 degisken oldugundan
prosediir tiim ana kiitleyi kapsayabilmektedir. Ayrica, biitiin ana kiitleyi kavrayabilme 6zelligi
nedeniyle, hatalar belirli kisimlarda kiimelenme egilimi gosterseler de bu durumdan

etkilenmemektedir. Hata bulunan hesaplarin secilme olasilig1 her zaman biiyiik olmaktadir.

Denetgi, yanlis segim ihtimali beklemediginde, PBO prosediiriine iliskin 6rneklem
boyutu hesaplanabilmekte ve Ornekleme standart degiskenlerden daha kiigiik bir 6rneklem
boyutu ile sonuglanabilmektedir. Orneklem biiyiikliigiiniin hesaplanmas1 ile 6rneklem
sonuglarinin degerlendirilmesi, ana kiitledeki birimler arasindaki varyasyona baglh degildir
(Messier 2006, 365-367). Maksimum olasilik oranli Orneklem se¢me prosediirii
uygulandiginda, PBO prosediirii otomatik olarak tabakalandirilmis bir érneklemeye neden
olmaktadir. Bunun sebebi 6rnekleme konu olan ana kiitledeki birimlerin arasindaki iliskinin
parasal degerleri ile orantili olmasidir. Bu sebeple de, daha yiiksek tutarli finansal tablo
kalemlerinin secilme olasilig1 yiiksek olmaktadir. PBO prosediiriiniin hesaplama asamalari
diger istatistiki Ornekleme prosediirlerine gére kolayliklar igermektedir. Ileri diizey bir
istatistiki bilgi birikimi gerektirmeden uygulanabilmektedir. PBO prosediirii diisiik gdsterme
hatalarindan ziyade uygulama agamalar1 geregi yiiksek gosterme hatalarini tespit etmektedir.

Ayrica prosediir, sifir bakiyeli hesap kalemleri lizerinde herhangi bir incelemeye yarar



39 Parasal Birim Orneklemesi: Denetimde Kullanilmasi ve Bir Uretim Isletmesi Ornegi

saglayacak sifir bakiyeli 6rneklem birimlerini inceleme kapsamina dahil etmediginden dolay1

denet¢i bu tiir hesap bakiyelerini ayrica incelemek durumunda kalacaktir (Kiling 2008, 165).

V. PARASAL BiRIiM ORNEKLEMESININ ASAMALARI

PBO’niin asamalarin1 genel olarak ii¢ ana baslik altinda toplamak miimkiindiir. Bunlar;
orneklemenin planlamasi, oOrneklem birimlerinin se¢imi ve denetim prosediirlerinin

uygulanmasi ve sonuglarin degerlendirilmesidir: (JSU Educational Notes 2005, 18-25)
V.I. Orneklemenin Planlamasi

Orneklemenin planlamas1 denetim testlerinin amacinin belirlenmesi, hata kosullarnin
tanimlanmasi, ana kiitlenin tanimlanmasi, 6rnek biriminin tanimlanmasi, hos goriilebilecek hata
tutar1 ve siirinin belirlenmesi ve yanlis karar verme riskinin veya giivenlik derecesinin

belirlenmesi asamalarindan olusmaktadir.

Denetim Testlerinin Amacinin Belirlenmesi; Maddilik testlerinin uygulanmasi
asamasinda, PBO prosediiriiniin kullanilmasimin amaci, bir hesap bakiyesinde olabilecek tutar
hatasinin tahmin edilmesi ve bakiyenin dogru beyan edilip edilmediginin ortaya konulmasidir.
PBO prosediiriinde hatalarin tahmini degerleri “Hata Sinir1” olarak adlandirilmaktadir. Bu sinir,

hatanin yoniine gore “Ust Hata Simiri(UHS)” veya “Alt Hata Siiri(AHS)” adini almaktadir.

Hata Kosullarinin Tammmlanmasi; PBO’yii, nitelik 6rnekleme prosediirlerinden’
ayiran en 6nemli 6zellik, hatalarin oran yerine tutar olarak kabul edilmesidir. Dolayisiyla ortaya

cikan sapmalar para degeri ile ifade edilmektedir.

Ana Kiitlenin Tanmimlanmasi; PBO prosediiriiniin digerlerine gore ¢cok énemli bir
farkliligi ana kiitlenin tamimlanmasinda ortaya c¢ikmaktadir. Ana kiitle, PBO prosediirii
uygulanmasinda, fiziki miktar olarak kabul edilmeyip, kayith defter degeri olarak kabul

edilmektedir.

Ornek Biriminin Tanimlanmasi; PBO prosediiriinde ana kiitlede oldugu gibi, 6rnek
birimleri de fiziki birim olarak kabul edilmemektedir. Ornek birimleri “Fatura, hesap, belge,

yevmiye maddesi” gibi fiziki birimler yerine, ulusal para birimlerinden olugsmaktadir.

Hos Goriilebilecek Hata Tutar1 ve Smrmmn Belirlenmesi; Ornekleme

prosediirlerinde sifir hata varsayimi bulunmadigindan, PBO prosediiriinde, nitel &rnekleme

! Nitelik Ornekleme Prosediirleri: Denetcinin kontrollerin ve islemlerin test edilmesinde yararlandig, bir ana
kiitledeki belirli bir 6zelligi birimlerin igerme oranini tahmin etmeye yonelik ¢aligmalar biitiintidiir.
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prosediirlerinde oldugu gibi, denet¢inin kabul edebilecegi bir hata sinir1 bulunmaktadir. PBO
prosediirinde kabul edilebilir hata tutar1 ile Ornek birim sayisi arasinda ters oranti
bulunmaktadir. Denet¢i ¢aligmalarinda kabul edilebilir hata tutarini artirdikea, incelenecek
ornek birim sayis1 azalacaktir. Kabul edilebilir hata tutar1 azaltildikga, incelenecek 6rnek birim

sayis1 artacaktir (Bozkurt 1995, 46-48).

Yanhs Karar Verme Riskinin veya Giivenlik Derecesinin Belirlenmesi; Denetim
caligmalarinda ana kiitle birimlerinin tamaminin incelenmesi durumunda bile denetginin %100
(mutlak) giivence saglama olanagi bulunmamaktadir. Nitelik 6rneklemesi prosediirlerinde
oldugu gibi, bu prosediirde de gilivenilirlik alani ve belirsizlik alan1 bulunmaktadir. Bu iki alanin

toplam1 %100’e erismektedir.

Tablo 1. Yanhs Karar Verme Riski ve Giivenlik Katsayisi liskisi

Yanhs Karar Verme Riski

1% | 5% | 10% | 15% | 20% | 25% | 30% | 37% | 50%

% Giiven Arahgi 99% | 95% | 90% | 85% | 80% | 75% | 70% | 63% | 50%

Giiven Arahg: Katsayis1| 4,61 | 3,00 | 2,31 | 1,90 | 1,61 | 1,39 | 1,21 | 1,00 | 0,70

Kaynak: Nejat Bozkurt, Bagimsiz Denetimde I¢ Kontrol Yapisinin Taninmast ve Kontrol Riskinin Degerlendirilmesi, Oneri

Marmara Universitesi Sosyal Bilimler Enstitiisii Dergisi Say1:2, 1995.

V.II. Orneklem Birimlerinin Secimi ve Denetim Prosediirlerinin Uygulanmasi

Muhasebe ana kiitlelerini olusturan birimlerin homojen olmadigi belirlendiginde,
birimlere esit se¢ilme sans1 verilmesi drneklemenin etkinligini azaltmakta ve denetciyi yanlis
kararlara yonlendirebilmektedir. Klasik drnekleme prosediiriinde her birime esit se¢ilme sansi
verilirken, PBO prosediiriinde otomatik bir tabakalastirma uygulanarak dncelikle biiyiik tutarl

birimler se¢ilmektedir (Gengaslan 2003, 56).

PBO prosediiriinde temel olarak sistematik/sabit aralikli secim prosediirii ve hiicre
secim prosediirii olmak iizere iki ana se¢im prosediirii kullanilmaktadir. Sistematik/sabit aralikli
secim prosediiriinde denetlenecek olan birim se¢iminde asagida belirtilen iglemler

gerceklestirilmektedir (Lucas, Thomas, Jeffrey ve Bethane 2015, 88-92):

e Denetim konusu olan kiitledeki birimlerin tutarlarinin kiimiilatif toplami1 alinir.

e Ornekleme aralig1 (OA) hesaplanr.
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e 1 TL ile OA arasinda kura veya tesadiifi sayilar tablosu yardimiyla bir say1 tesadiifen
secilir. Bu say1 iizerine OA degeri eklenerek denetlenecek birim sayis1 kadar deger
secilir.

e Bulunan degerlerin i¢ine diistiigii fiziki birimler belirlenir ve bunlar incelenmek {izere
cekilir.

Sistematik se¢im prosediiriinde sabit araliklarla se¢cim yapildigi i¢in benzer 6zellikteki
verilerin se¢ilme olasiligi bulunmaktadir (Arens, Elde ve Beasley 2006, 529). Bu nedenle hatali
birimlerin belli bir bolgede yogunlagmasi durumunda, sistematik se¢imde belirlenen 6rneklem
aralig1 bu birimlerin oldugu alan1 kapsamayabileceginden hatali islem ve olaylarin 6rnekleme
dahil edilememesi s6z konusu olabilecektir. Ayrica sabit aralikli segimde her bir se¢im iglemi

ilk birime bagh olarak devam etmektedir.

Hiicre se¢im prosediirii ise diger prosediirlere gore uygulama agisindan daha kapsamli
bir gériiniime sahip olsa da gilivenilir sonuglar vermektedir. Bu prosediirde sistematik se¢imde
oldugu gibi secim araliklar1 sabit degil, degisken olmaktadir. Bu nedenle de orneklem
birimlerinin tiim ana kiitleyi kapsama oran1 daha fazla olmaktadir. Degisken araliklar sayesinde
ana kiitleden sadece belli araliklardaki veriler se¢ilmemekte, bunu yan1 sira farkli alanlardaki
birimler de se¢ilmektedir. Bu 6zelligiyle diger prosediirlere gore daha giivenilir sonuglar ortaya
¢ikmaktadir (Johnson ve Mohsen 2013, 154-156). Bu yiizden calismamizda PBO

prosediirlerinden hiicre se¢im prosediirii tercih edilmistir.
V.III. Sonuclarin Degerlendirilmesi

PBO’de denetgiler tarafindan &zellikle isletme tarafindan beyan edilen hesap
bakiyelerinde parasal hata olup olmadigma bakilmaktadir. PBO prosediiriinde &rnekleme

sonuglari, Poisson Dagilimi’na dayanarak degerlendirilmektedir.

Muhasebe ana kiitlelerinde karsilasiimas1 muhtemel iki tiir hata bulunmaktadir (Bozkurt

2015, 80-83). Bunlar;

e Yiiksek Gosterme Hatasi (YGH)
¢ Diisiik Gosterme Hatas1 (DGH)
PBO’de isletmenin beyan ettigi defter degerinin dogru olup olmadig test edildiginden

denet¢i kendine gore dogru olan1 kabul ettigi bir ‘Denetci Tahmini’ bulmak durumundadir.

Sonug olarak defter degeri ile denetim tahmini karsilastirilmakta ve asagidaki li¢ olasilik

thtimali olusmaktadir;



H. Ozbay / A. A. Bicer, IREM, 5 (3), 2017, 33-68 42

e Defter Degeri = Denet¢i Tahmini (Hata Yok)
e Defter Degeri > Denet¢i Tahmini (YGH)
e Defter Degeri < Denet¢i Tahmini (DGH)
Denet¢i gerekli inceleme calismalarini tamamladiktan sonra Orneklem birimlerini

incelemesi agsamasinda asagida belirtilen iki farkli durumla karsilasacaktir:

Orneklem Birimlerinde Hata Bulunmamasi: Denetcinin ornekleme birimlerini
incelemesi sonucunda parasal hata ile karsilasmamasi durumunda yapmasi gereken ana kiitleyi
kabul etmek olacaktir. Buna gore belli bir belirsizlik riskinde ana kiitledeki fiili hata tutarin,
UHS’den fazla olmadigina karar verilmekte ve ana kiitle kabul edilmektedir (Jelinek 2016, 42-
43).

Orneklem Birimlerinde Hata Bulunmasi: Orneklem birimlerinin incelenmesi
sirasinda isletme kayitlari ile denet¢inin bulmus oldugu tutar arasinda fark olmasi durumunda
parasal hatadan so6z edilmekte, ana kiitle reddedilmekte ve ek calismalar yapilmaktadir.
Yapilacak ¢alismalar sonucunda yeni bir UHS bulunmakta ve duruma gére karar verilmektedir.

UHS diizeltmesi asagidaki gibi yapilmaktadir (Giirbiiz 1995, 154);

e Yiiksek gosterme hatalar ile diisiikk gdsterme hatalar1 birbirinden ayrilarak iki grup
olusturulmaktadir.
e Her bir grupta parasal hatalar, icinde bulunduklar1 birimin tutarina oranlanmaktadir. Bu
orana kusur oran1 (KO) denilmektedir.
e Bu kusur oranlari biiyiikten kiiclige dogru siralanmaktadir.
e Kusur oranlari, 6rnekleme araligi ile ¢arpilarak hatalarin tahmini degeri bulunmaktadir.
e Hatalarin tahmini degeri, Poisson Dagilimi Tablosu’ndan elde edilen katsayilarla
carpilarak diizeltilmektedir.
e Hatalarin diizeltilmis tahmini degerleri toplanmakta ve iki grubun toplami birbirinden
cikarilarak Diizeltilmis Net Tahmini Hata Tutari bulunmaktadir.
e Diizeltilmis Net Tahmini Hata Tutar1, eklenerek ya da ¢ikartilarak Diizeltilmis UHS
elde edilmektedir.
PBO prosediiriinde 6nceden belirlenmis UHS ile inceleme sonuglarina gore diizeltilmis
UHS Kkarsilastirilmaktadir. Aralarindaki farka gore denetlenen ana kiitle hakkinda karar
verilmektedir. Bu karsilastirma sonucunda asagidaki tic durum ortaya ¢ikmaktadir (Bagchi, Bai

ve Kalagnanam 2016, 68-72):

e Diizeltilmis UHS nin, UHS den kii¢iik olmas1 durumunda ana kiitle kabul edilecektir.



43 Parasal Birim Orneklemesi: Denetimde Kullanilmasi ve Bir Uretim Isletmesi Ornegi

e Diizeltilmis UHS’ nin, UHS’ nin biraz altinda veya biraz iistiinde olmas1 durumunda
denet¢i, denetlenen ana kiitle hakkindaki diger bilgi ve degerlendirmelerine dayanarak
ana kiitleyi kabul veya reddedecektir.

e Diizeltilmis UHS’nin, UHS’den ¢ok biiyiik olmasi durumunda denet¢i asagidaki
alternatifleri izleyecektir:

e Orneklem hacmini artirabilecektir.

e Denetlenen igletmeden 6rnekleme konusu muhasebe verilerini bir kere daha gézden
gecirmesini isteyebilecektir.

e UHS’yi gdzden gegirebilecektir.

e En son alternatif olarak denetlenen muhasebe verilerini reddedecektir.

VI. URETIM SEKTORUNDE FAALIYET GOSTEREN BiR
ISLETMEYE ILiSKIN UYGULAMA?

Uygulama ¢alismasma konu olan XYZ lsletmesi, demir gelik sektdriinde faaliyet
gostermektedir. Kurulus tarihi 21 Agustos 1989 olan isletme; ev esyalarindan agir sanayi ve
savunma sanayine kadar pek ¢ok sektdore hammadde saglanmasi yaninda, iiretilen mamul ve
yart mamullerin satis ve pazarlamasiyla da faaliyetlerini yiiritmektedir. Calisma kapsaminda
isletmenin kabul edip uyguladigi muhasebe ve kayit sistemleri incelenmis, is siire¢lerinin
incelenmesinde depo sorumlusu personel ile muhasebeden sorumlu personelle de goriismeler
gerceklestirilmistir. Muhasebe 6zelinde giliven araligi %99 olarak belirlenmistir. Calismada
kullanilacak On Tahmini Hata Degeri 5.189 TL, Kabul Edilebilir Hata Degeri 111.213 TL
olarak denet¢i tarafindan Onceki denetim calismalar1 da dikkate alinarak mesleki yargi
cercevesinde belirlenmistir. Isletmenin sahip oldugu hammadde stogunun parasal degeri

2.022.650 TL dir.

PBO’yii uygulayabilmek i¢in dncelikli islem drneklem biiyiikliigiiniin tespit edilmesidir
(Gillett 2000, 52-55):

n = (DD xGAK)/(KEHD — (THDXBK)) (1)

DD: Ana Kiitle Defter Degeri =2.022.650 TL
GAK: Giiven Araligi Katsayisi = %99 Giiven Araligi i¢in (Poisson Dagilimi Tablosu) = 4,61

2 Bu ¢alismada, denetim uygulamasi gergeklestirilen isletmenin iinvani degistirilmis, sirketin kimligini ortaya ¢ikaracak
nitelikteki bilgiler gizli tutulmustur.
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BK: Biiylime Katsayis1 = %99 Giiven Aralig1 i¢in (Poisson Dagilimi Tablosu) = 1,90

THD: Tahmini Hata Degeri = 5.189 TL
KEHD: Kabul Edilebilir Hata Degeri = 111.213 TL

n = (2.022.650 x4,61)/(111.213 — (5.189x1,90))

n=92

04; Ornekleme Araligi = DD /n

0A = 2.022.650/92

0A =21.985TL

2)

€)

Calismaya esas olan hammadde envanter tablosu EK A’da sunulmustur. Tablodan 6rnek

segmek icin ilk olarak secilecek kiimiilatif toplamlar belirlenmistir. Daha sonra rastgele

secilecek sayilar ile drneklem araligi toplanarak segilecek kiimiilatif parasal tutarlar tespit

edilmistir. Uzerinde calisilabilecek 6rnek sayismmi artirmak amaciyla secilecek kiimiilatif

parasal tutar tesadiifi olarak denet¢i tarafindan 20 TL olarak belirlenmistir. Tablo 1I’de bu

islemin sonucu sunulmustur.

Tablo II. Se¢ilecek Kiimiilatif Parasal Tutarlar

Ornek | Hiicrelerin Secilecek Ornek Hiicrelerin Secilecek | Ornek | Hiicrelerin Secilecek
Birim Parasal Kiimiilatif Birim Parasal Kiimiilatif | Birim Parasal Kiimiilatif
Sayist | Tutarlarinin Parasal Sayis1 | Tutarlarimn Parasal Sayisi1 | Tutarlarinin Parasal
Kiimiilatif Tutarlar Kiimiilatif Tutarlar Kiimiilatif Tutarlar
Genisligi (TL) Genisligi (TL) Genisligi (TL)
1 0 20 38 21.985 813.465 75 21.985 1.626.910
2 21.985 22.005 39 21.985 835.45 76 21.985 1.648.895
3 21.985 43.99 40 21.985 857.435 77 21.985 1.670.880
4 21.985 65.975 41 21.985 879.42 78 21.985 1.692.865
5 21.985 87.96 42 21.985 901.405 79 21.985 1.714.850
6 21.985 109.945 43 21.985 923.39 80 21.985 1.736.835
7 21.985 131.93 44 21.985 945.375 81 21.985 1.758.820
8 21.985 153.915 45 21.985 967.36 82 21.985 1.780.805
9 21.985 175.9 46 21.985 989.345 83 21.985 1.802.790
10 21.985 197.885 47 21.985 1.011.330 84 21.985 1.824.775
11 21.985 219.87 48 21.985 1.033.315 85 21.985 1.846.760
12 21.985 241.855 49 21.985 1.055.300 86 21.985 1.868.745
13 21.985 263.84 50 21.985 1.077.285 87 21.985 1.890.730
14 21.985 285.825 51 21.985 1.099.270 88 21.985 1.912.715
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15 21.985 307.81 52 21.985 1.121.255 89 21.985 1.934.700
16 21.985 329.795 53 21.985 1.143.240 | 90 21.985 1.956.685
17 21.985 351.78 54 21.985 1.165.225 91 21.985 1.978.670
18 21.985 373.765 55 21.985 1.187.210 | 92 21.985 2.000.655
19 21.985 395.75 56 21.985 1.209.195
20 21.985 417.735 57 21.985 1.231.180
21 21.985 439.72 58 21.985 1.253.165
22 21.985 461.705 59 21.985 1.275.150
23 21.985 483.69 60 21.985 1.297.135
24 21.985 505.675 61 21.985 1.319.120
25 21.985 527.66 62 21.985 1.341.105
26 21.985 549.645 63 21.985 1.363.090
27 21.985 571.63 64 21.985 1.385.075
28 21.985 593.615 65 21.985 1.407.060
29 21.985 615.6 66 21.985 1.429.045
30 21.985 637.585 67 21.985 1.451.030
31 21.985 659.57 68 21.985 1.473.015
32 21.985 681.555 69 21.985 1.495.000
33 21.985 703.54 70 21.985 1.516.985
34 21.985 725.525 71 21.985 1.538.970
35 21.985 747.51 72 21.985 1.560.955
36 21.985 769.495 73 21.985 1.582.940
37 21.985 791.48 74 21.985 1.604.925

Alinacak her 6rnek ic¢in kiimiilatif toplamlar bulunduktan sonra ekte verilen envanter
tablosundan (EK-A) bu kiimiilatif toplama denk gelen veriler 6rnek birimlerini olugturmak

amaciyla se¢ilmistir. Sonuglar 900 adet stok kalemi bulunmasi sebebiyle EK-B’de sunulmustur.

EK-B’de goriilebilecegi tizere belirlenen sigrama noktalar1 hangi kiimiilatif toplam igine
diisiiyorsa, ona karsi gelen stok kart1 secilmis olmaktadir. Burada dikkati ¢ceken unsur bazi
sigrama noktalarmin aynmi fiziki birimin parasal alaninda birden fazla olarak yer almasidir.
Parasal alani, 6rnekleme araliginin tutarindan kat olarak fazla olan fiziki birimler birden fazla
olarak incelenemeyeceginden, gegici Ornek biiyiikliigii azalarak kesin Ornek biiyiikliigiine

doniismektedir.

Daha sonra segilen 6rnek birimlerinin hata degerleri (Hata Degeri= Defter Degeri —
Tahmini Deger) bulunmaktadir. Sonu¢ Tablo III’te gdsterilmistir. Uygulamada kolaylik

saglamak amaciyla se¢ilen 6rnek birimlerinden hata degeri sifir olanlar tabloya alinmamustir.
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Tablo III. Hata Degeri Hesaplama Tablosu
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Mal Kodu Defter Degeri Tahmini Kiimiilatif Secilen Hata Degeri
Deger Toplamlar Parasal
Birimler

K25 7.586,01 7.585,01 90.973 87.960 1,00
K96 8.028,27 8.000,27 357.310 351.780 28,00
K169 23.456,00 23.496,00 603.992 593.615 -40,00
K225 5.264,17 5.224,17 704.767 703.540 40,00
K296 6.883,22 6.878,22 838.074 835.450 5,00
K426 5.007,63 5.227,63 946.976 945.375 -220,00
K506 8.220,54 8.210,54 1.106.750 1.099.270 10,00
K551 23.456,00 23.116,00 1.273.553 1.253.165 340,00
K574 158,19 321,00 1.298.447 1.297.135 -162,81
K764 9.391,07 8.391,07 1.634.397 1.626.910 1.000,00
K861 6.337,51 6.333,51 1.786.143 1.780.805 4,00
K892 8.500,34 8.400,34 1.854.927 1.846.760 100,00
K898 36.712,00 36.812,00 1.972.873 1.956.685 -100,00

Bu asamadan sonra Tahmini Hata Degeri (THD) hesaplanmistir. THD’ni bulmak i¢in
oncelikle KO bulunmustur (Gruijter 2016, 120-130):

(KO) = Kusur Orant = (Hata Degeri)/(Defter Degeri)

4

KO bulunduktan sonra 6rneklem araligi ile ¢arparak THD bulunmaktadir. THD lerin

toplam1 ana kiitle i¢in gerekli olan THD’ni vermektedir. Detaylar Tablo IV’te ayrintili bir

bi¢imde sunulmustur.
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Tablo IV. Tahmini Hata Degeri

Mal Defter | Hata | Kusur |Orneklem| Tahmini
Kodu | Degeri | Degeri | Oram | Arahg1 |Hata Degeri

K25 7.586 1 0,0001 | 21.985 2,90
K96 8.028 28 0,0035 | 21.985 76,68
K169 | 23.456 -40 | -0,0017 | 21.985 -37,49
K225 | 5.264 40 0,0076 | 21.985 167,05
K296 | 6.883 5 0,0007 | 21.985 15,97
K426 | 5.008 -220 1-0,0439 | 21.985 -965,87
KS06 | 8.221 10 0,0012 | 21.985 26,74

K551 | 23.456 340 0,0145 | 21.985 318,68
K574 158 -42,81 |-0,2706 | 21.985 -5.949,67
K764 | 9.391 1000 [ 0,1065 [ 21.985 2.341,05

K861 |[6.337,51 4 0,0006 | 21.985 13,88
K892 8.500 100 0,0118 | 21.985 258,64
K898 | 36.712 | -100 |-0,0027 | 21.985 -59,89

Bundan sonraki asama ise diizeltme artiglarinin hesaplanmasidir. Diizeltme artislar
(DA), THD ile diizeltme katsayilar1 tablosundan elde edilen degerlerden 1 ¢ikarilarak
hesaplanan sabitlerle ¢arparak bulunmaktadir. Burada g6z oniinde bulundurulmasi gereken
husus Toplam Hata Degerlerini pozitif veya negatif olarak iki kisima ayrilmasinin gerektigi ve
bu iki kisimda da Toplam Hata Degerlerinin mutlak deger olarak biiyiikten kiiclige dogru
siralanmasi gerekliligidir. DA degerlerinin toplanmasi sonucunda ana kiitle i¢in DA degeri
bulunmaktadir. Bu islemin sonucu Tablo V’te gosterilmistir. (Diizeltme katsayilar tablosu EK-

C’de verilmistir.)
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Tablo V. Diizeltme Artislari

Mal Kodu | THD | Diizeltme | DK -1 | Diizeltme
Katsayisi Artislan
Pozitif
Degerler

K764 2.341 1,43 0,43 1.007
K551 319 1,46 0,46 147
K225 167 1,64 0,64 107
K892 259 1,38 0,38 98
K96 77 1,77 0,77 59
K506 27 1,50 0,5 13
K296 16 1,56 0,56 9
K861 14 1,41 0,41 6
K25 3 2,03 1,03 3

Negatif
Degerler

K574 -5.950 2 1 -3.808

K426 -966 2 1 -744

K169 -37 2 1 -39

K898 -60 2 1 -34
THD -3.791 DA -3.175

UHS’yi hesaplamadan once bulunmasi gereken son deger basit diizeltmelerin
hesaplanmas1 olmaktadir. Basit diizeltmeler Orneklem Araliginin GAK ile carpilmasiyla

bulunmaktadir. Sonug Tablo VI’da gosterilmektedir.

Tablo VI. Basit Diizeltmeler

Basit Diizeltmeler

GAK (giiven arahgi Orneklem BD (TL)
katsayis1 %99 a gore) Arahg
4,61 21.985 101.351
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Gergeklestirilen tiim hesaplamalardan sonra ana kiitle i¢in Basit Diizeltmeler (BD),
Diizeltme Artislar1 (DA), Tahmini Hata Degeri’ni (THD), Ust Hata Sinir1’n1 (UHS) hesaplamak
i¢in kullanilmaktadir. UHS hesaplama formiilii asagida verilmistir (Jacoby ve Levy 2016, 14);

UHS=THD+BD+DA (5)
UHS=94.384

UHS degerini hesapladiktan sonra artik uygulama igin bir yargiya varilmasi
gerekmektedir. UHS degeri uygulamanin basinda 6rneklem sayis1 bulunurken belirlenen Kabul

Edilebilir Hata Degeri (KEHD) den kiiciik ¢iktig1 goriilmektedir. Buna gore;

UHS (94.384) < KEHD (111.213), oldugundan denetime esas ana kiitlede hata olmadig1

sonucuna varilarak ana kiitle kabul edilecektir.

Uygulama asamasinda denet¢i, denetlenecek olan stok kalemlerinin isletmenin kabul
edip uyguladigt muhasebe ve kayit sistemine gore uygunlugunu teyit ettikten sonra is
siireglerinin incelenmesi asamasinda depo sorumlusu personel ile muhasebeden sorumlu
personel ile yiiz yilize ¢aligmalar gerceklestirerek mesleki yargisinin da yardimiyla muhasebe
0zelinde bir giivenlik derecesi belirlemistir. Belirlemis oldugu giiven aralifina gore gerekli
istatistiki hesaplamalar gergeklestirerek incelenecek ana kiitle — 6rneklem uyumuna karar
verecektir. Belirtmek gerekir ki istatistiki dagilimlar goz oniine alindiginda belirlenmis olan
giiven araliklarn arasinda hatali 6rneklemlerin kabul edilip edilmemesinde bazi farkliliklar
meydana gelmesi kaginilmazdir. Birinci Tip hata yani o hatasi ile ikinci Tip hata yani B hatasi
burada 6nem arz etmektedir. Denetci 6ziinde giiven aralig1 belirleme agamasinda bile vermis
oldugu karar ile Birinci Tip hata ya da Ikinci Tip hata isleme olasihigina kendi karar
vermektedir. Aslinda denetci stok kalemlerinde hileli bir kayit olup olmadigina karar vermek
adina calismalarin1 gerceklestirmistir. Calismasina baslamadan 6nce belirlenmis oldugu 6n
tahmini hata degeri burada 6nem arz etmektedir. Denetci, calismasinda giiven araligini %99
olarak belirlemis ve ¢alismalarini bu dogrultuda gergeklestirmistir. Yani %99 giiven araligin
benimseyerek Birinci Tip hatasini yani a’sin1 0,01 olarak belirlemis olmaktadir. Ayn1 denetgi
giiven araligini %99 yerine %95 olarak belirlemis olsaydi a’sin1 0,05 olarak belirlemis olacakti.
Burada denetci giiven araligin1 %95 yerine %99 olarak belirlediginde istatistikte kabul bolgesi
olarak adlandirilan bolgeyi genisletmis olmakta ve B olasiligi olarak adlandirilan sifir
hipotezinin yanlis oldugu halde reddedilmeme olasiligin1 dogal olarak artirmaktadir. Denetgi

giivenlik derecesini artirip kendisini glivene aldikca, riski azalmakta ancak inceleyecegi 6rnek
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birim sayis1 artmaktadir. Giivenlik derecesini azaltip, riskini artirdikca inceleyecegi 6rnek birim

sayist azalmaktadir (Kiling 2008, 48).

PBO prosediiriine baktigimizda ise denetginin calisma baslangicinda  siireg
sorumlulariyla yliz yiize gergeklestirdigi goriismelerle belirlemis oldugu 6n tahmini hata degeri
ve dolayisiyla elde ettigi kabul edilebilir hata degerinin PBO prosediiriindeki asamalar
araciligiyla elde etmis oldugu UHS’den yiiksek ¢ikmasi beklenecektir. Kabul edilebilir hata
degerinin PBO prosediirleri araciligiyla elde edilen UHS’den yiiksek ¢ikmasi durumunda
denetlenecek ana kiitle kabul edilerek incelemeye esas drneklemlerde hata bulunmadigi kabul
edilebilecektir. Bu durumda da denet¢i incelemis oldugu stok kalemlerinde herhangi bir parasal
hata olup olmadig1 konusunda karar verecektir. Sonug olarak uygulama ¢alismasi bir denetciye,
inceleme gerceklestirdigi isletme hakkinda hesap kalemlerini kontrol anlaminda PBO prosediir
ve agsamalarin1 nasil uygulanacagi, ne tiir sonuglara ulasacagi, ulastigi bu sonuglari hangi

kosullar ¢er¢evesinde yorumlayacagi konularinda yardimci olmaktadir.

VII. SONUC

Isletme yéneticilerinden beklenen, gergeklesen tiim isletme faaliyetlerinde dzenli ve
titiz davranmalaridir. Yoneticileri bu dogrultuda 6zenli ve titiz davranmaya iten en 6nemli
faktorlerden bir tanesi zorlu rekabet kosullarimin bulundugu piyasalarda varliklarini
siirdiirebilmektir. Isletmelerin amagclar1 dogrultusunda basarili bir sekilde varliklarini
siirdiirebilmelerinin degerlendirilebilmesi i¢in bagimsiz, seffaf ve giivenilir bir denetim
fonksiyonun yerine getirilmis olmas1 gerekmektedir. Tamsayim prosediiriiniin kullanilmaya
baslandig1 yillardan itibaren denet¢iler minimum hata pay1 ile isletmenin biitiiniine yonelik
sagliklt kararlar alinabilmesine katki saglayacak bilgiler elde etmek adina c¢alismalar
gerceklestirmistir. Bu kapsamda istatistiki ve istatistiki olmayan 6rnekleme prosediirlerinin

denetim faaliyetlerinde kullanimi 6nem kazanmustir.

Denetimde istatistiki prosediirlerin kullanilmaya baslandig1 ilk zamanlardan giiniimiize
degin, gerek meslek mensuplar1 gerekse de arastirmacilar, daha kaliteli veriler secip daha
kaliteli bilgiler iiretmek adina pek ¢ok calisma gerceklestirmistir. Denetim faaliyetinde, goriise
esas teskil edecek denetim kanitlarina ulasmak i¢in tiim ana kiitleyi incelemek her zaman
secenekler arasinda yer almaktadir. Ancak zaman-maliyet ekseninde bu durumun olumsuz
yanlarinin oldugu goriilmekte ve denetciler adina daha pratik prosediirler arayisinda istatistiki

prosediirlere bagvurmak kag¢inilmaz olmaktadir.
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Denetci, calismamizda detaylarina yer verilen asama ve kisimlart uyguladiginda
asagidaki iki sonug ile karsi karsiya kalacaktir. Bunlar denet¢inin ana kiitleyi temsil etmesi igin
belirledigi orneklem birimlerinin hatali olmasi ya da olmamasi durumuna gore farklilik

gostermektedir (Sullivan, Gnospelius, Defliese ve Jaenicke 1999, 443-447).

e Denetcinin O6rnek birimlerini incelemesi sonucunda parasal hata ile karsilagmamasi
durumunda yapmas1 gereken ana kiitleyi kabul etmektir. Buna gore belli bir belirsizlik
riskinde ana kiitledeki fiili hata tutarmin, UHS den fazla olmadigina karar verilmekte
ve ana kiitle kabul edilmektedir.

e Ornek birimlerinin incelenmesi sirasinda isletme kayitlar1 ile denetginin bulmus oldugu
tutar arasinda fark olmasi durumunda parasal hatadan séz edilmekte, ana kiitle
reddedilmekte ve ek c¢alismalar yapilmaktadir. Buna gore denetci, 6rnek hacmini
artirabilmekte  diger maddilik testlerinden ve analitik incelemelerinden
yararlanabilmekte, en basta belirlenen UHS’yi yeniden belirleyebilmektedir.

Denetim faaliyetini gerceklestiren denet¢inin detay testlerini kullanirken, beklenmedik
sekilde yiiksek bir yanlis beyan tutarmin olustugunu belirlemesi durumunda ve denetim
bulgularinda herhangi bir 6nemli yanlis beyanin bulunmadigina dair ek kanit1 yoksa, bu durum
denetcinin beyan diizeyinde Onemli derecede yanlis oldugu sonucuna varmasina neden
olabilecektir. Ornekleme prosediirlerinin kullanildig: denetim faaliyetlerinde denetci, mesleki
bilgi ve birikimini 6rnekleme calismalarinda kullanirken istatistiki 6rnekleme prosediirleri
sonucunda meydana gelebilecek sonuglar dogrultusunda c¢alismalarin1 genisletme ihtiyaci
duyabilecektir. PBO prosediirii ileri diizeyde bir istatistiki bilgi birikimi istememesinin yan1 sira
denetimin yiiriitiilmesinde en ¢ok tercih edilen prosediirlerden biri olarak siklikla tercih edilen

denetim prosediirleri arasinda yer almaktadir.
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Ek A. 31.12.2016 Tarihli Hammadde Envanter Tablosu

EKLER

KODU | ACIKLAMA | MIKTAR [ TUTAR | KODU [ ACIKLAMA | MiKTAR | TUTAR | KODU | ACIKLAMA | MIKTAR | TUTAR | KODU | ACIKLAMA | MIKTAR | TUTAR
K1 L2189 271 8.028,27 | K226 | L2414 173 | 4.682,74 | K451 | L2639 5 115,29 | K676 | 12864 23 102,09
K2 L2190 250 7.586,01 | K227 | L2415 3 102,09 | K452 | L2640 4 122,99 | K677 L2865 30 1.587,29
K3 L2191 1 231,01 | K228 | L2416 21 109,79 | K453 | L2641 15 130,69 | K678 | L2866 32 1.039,33
K4 12192 20 44225 | K229 | L2417 65 117,49 | K454 | 12642 23 138,39 | K679 | L2867 33 7.499,79
K5 L2193 82 2.218,20 | K230 L2418 57 125,19 | K455 L2643 18 146,09 | K680 | L2868 29 6.883,22
K6 L2194 81 2.875,45 | K231 | L2419 75 132,89 | K456 | L2644 125 6.309,72 | K681 | L2869 7 186,79
K7 L2195 108 2.934,62 | K232 | 12420 56 140,59 | K457 | L2645 116 5.699,75 | K682 | L2870 4 186,79
K8 L2196 45 2.604,49 | K233 | L2421 52 148,29 | K458 | 12646 4 115,29 | K683 | L2871 9 102,09
K9 12197 41 2.319,45 | K234 | 12422 2 155,99 | K459 | L2647 8 609,97 | K684 | 12872 15 155,99

K10 L2198 2 8.028,27 | K235 | L2423 4 163,69 | K460 | L2648 40 2.143,94 | K685 | L2873 9 148,29

K11 L2199 4 7.586,01 | K236 | L2424 12 171,39 | K461 | L2649 41 2.267,27 | K686 | L2874 30 171,39

K12 12200 11 574,86 | K237 | L2425 27 123 K462 | L2650 44 1.898,51 | K687 | L2875 26 102,09

K13 L2201 19 1.363,51 | K238 | L2426 17 567 K463 | L2651 153 5.946,02 | K688 | L2876 8 186,79

K14 12202 15 666,12 | K239 | L2427 19 117,49 | K464 | 12652 141 5.574,59 | K689 | L2877 4 186,79

K15 L2203 95 6.135,77 | K240 | L2428 18 125,19 | K465 L2653 1 186,79 | K690 | L2878 9 102,09

K16 L2204 90 5.622,60 | K241 | L2429 1 132,89 | K466 | L2654 11 371,43 | K691 | L2879 13 155,99

K17 L2205 3 102,09 | K242 | L2430 1 140,59 | K467 | L2655 46 1.302,25 | K692 | L2880 8 148,29

K18 L2206 15 103,19 | K243 | L2431 3 148,29 | K468 | 12656 53 2.852,25 | K693 | 12881 26 171,39

K19 L2207 27 8.028,27 | K244 | 12432 11 118,59 | K469 | L2657 54 1.791,52 | K694 | L2882 25 102,09

K20 L2208 39 7.586,01 | K245 12433 5 119,69 | K470 L2658 21 2.707,92 | K695 | L2883 9 186,79

K21 L2209 51 106,49 | K246 | 12434 14 8.028,27 | K471 | L2659 17 2.256,30 | K696 | L2884 1 186,79

K22 12210 63 107,59 | K247 | L2435 14 7.586,01 | K472| L2660 9 186,79 | K697 | L2885 7 102,09

K23 L2211 75 108,69 | K248 | L2436 5 8.028,27 | K473 | L2661 4 451,62 | K698 | L2886 12 155,99

K24 L2212 87 8.028,27 | K249 | L2437 11 7.586,01 | K474 | 12662 7 804,87 | K699 | L2887 7 148,29

K25 L2213 99 7.586,01 | K250 | L2438 2 34 K475 L2663 9 1.543,92 | K700 | L2888 59 171,39

K26 L2214 111 111,99 | K251 | L2439 9 8.954,00 | K476 | L2664 5 359,13 | K701 | L2889 54 186,79

K27 L2215 123 113,09 | K252 | L2440 3 163,69 | K477 | L2665 29 6.337,51 | K702 | L2890 2 186,79

K28 L2216 135 8.028,27 | K253 | L2441 132 117,49 | K478 | L2666 28 6.255,92 | K703 | L2891 4 102,09

K29 L2217 147 7.586,01 | K254 | L2442 121 3.521,00 | K479 | L2667 9 146,09 | K704 | 12892 10 155,99

K30 L2218 159 116,39 | K255 | 12443 4 8.709,00 | K480 | L2668 1 81,58 | K705| L2893 31 3.238,38

K31 12219 171 117,49 | K256 | L2444 11 155,99 | K481 | 12669 3 460,38 | K706 | L2894 18 1.414,36

K32 12220 183 118,59 | K257 | L2445 41 148,29 | K482 | 12670 15 4.384,69 | K707 | 12895 183 8.33591

K33 12221 195 119,69 | K258 | L2446 44 171,39 | K483 | L2671 11 1.492,43 | K708 | L2896 161 7.259,78

K34 12222 207 8.028,27 | K259 | L2447 47 2.467,66 | K484 | L2672 71 6.542,53 | K709 | L2897 3 186,79

K35 12223 219 7.586,01 | K260 | L2448 14 3.495,60 | K485 | L2673 70 5.724,53 | K710 | L2898 20 186,79

K36 12224 231 8.028,27 | K261 | 12449 14 3.468,94 | K486 | L2674 1 146,09 | K711 | L2899 60 102,09
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K37 12225 243 7.586,01 | K262 | L2450 3 102,09 | K487 | L2675 6 818 K712 | L2900 57 155,99
K38 12226 255 9.823,00 | K263 | L2451 5 155,99 | K488 | L2676 16 1.404,31 | K713 | L2901 66 148,29
K39 12227 267 8.954,00 | K264 | L2452 3 148,29 | K489 | L2677 42 3.974,15 | K714 | L2902 33 171,39
K40 12228 279 127,39 | K265 | L2453 6 171,39 | K490 | L2678 19 1.164,07 | K715] L2903 30 102,09
K41 12229 291 128,49 | K266 | L2454 5 1.014,05 | K491 | L2679 87 1.611,65 | K716 | L2904 4 102,09
K42 12230 303 129,59 | K267 | L2455 62 8.572,85 | K492 | L2680 78 1.339,08 | K717 | L2905 3 102,09
K43 L2231 315 130,69 | K268 | 12456 57 7.612,13 | K493 | L2681 2 146,09 | K718 | 12906 9 102,09
K44 12232 327 118,59 | K269 | L2457 2 102,09 | K494 | L2682 9 272,57 | K719 L2907 15 2.337,46
K45 12233 339 119,69 | K270 | L2458 5 155,99 | K495 | 12683 23 486,51 | K720 | L2908 9 1.113,81
K46 12234 351 8.028,27 | K271 | L2459 18 148,29 | K496 | 12684 31 666,67 | K721 12909 55 9.391,07
K47 L2235 363 7.586,01 | K272 | L2460 25 171,39 | K497 | L2685 33 458,48 | K722 | L2910 54 9.281,14
K48 12236 375 8.028,27 | K273 | L2461 19 1.887,96 | K498 | 12686 24 2.057,24 | K723 | L2911 11 186,79
K49 12237 387 7.586,01 | K274 | L2462 3.505 | 7.765,00 | K499 | L2687 22 2.000,42 | K724 | L2912 1 186,79
K50 12238 399 8.901,00 | K275 L2463 3.075 |3.211,00 [ K500 | L2688 4 115,29 | K725| L2913 13 102,09
K51 12239 411 8.954,00 | K276 | L2464 6 102,09 | K501 | L2689 2 122,99 | K726 | L2914 20 2.337,46
K52 12240 423 140,59 | K277 | L2465 422 155,99 | K502 | L2690 6 130,69 | K727 L2915 22 1.113,81
K53 L2241 435 141,69 | K278 | L2466 1.413 148,29 [ K503 | L2691 13 138,39 | K728 | L2916 29 9.391,07
K54 12242 447 142,79 | K279 | L2467 733 171,39 | K504 | 12692 5 146,09 | K729 | L2917 26 9.281,14

K55 12243 459 2.218,20 | K280 | L2468 1.359 |2.357,00 | K505 | L2693 145 8.500,34 | K730 | L2918 223 102,09

K56 12244 471 2.87545 | K281 | L2469 824 19.187,00 | K506 | L2694 133 8.220,54 | K731 | L2919 3 102,09
K57 L2245 483 2.934,62 | K282 | L2470 780 1.324,00 | K507 | L2695 5 115,29 | K732 | 12920 8 102,09
K58 L2246 495 2.604,49 | K283 | L2471 6 186,79 | K508 | L2696 12 122,99 | K733 | L2921 13 5.406,81
K59 12247 507 2.319,45 | K284 | 12472 40 186,79 | K509 | 12697 46 130,69 | K734| 12922 8 1.357,86
K60 12248 519 8.028,27 | K285 | 12473 258 102,09 | K510 L2698 37 138,39 | K735] L2923 12 3.066,52
K61 12249 531 7.586,01 | K286 | L2474 236 155,99 | K511 12699 62 146,09 | K736 | L2924 12 2.939,35

K62 L2250 543 574,86 | K287 | L2475 330 148,29 | K512 | L2700 69 3.442,45 | K737 | L2925 53 186,79

K63 L2251 555 1.363,51 | K288 | L2476 85 171,39 [ K513 | L2701 65 3.208,41 | K738 | L2926 4 186,79
Ko4 12252 567 666,12 | K289 | L2477 78 102,09 | K514 | L2702 4 115,29 | K739 | L2927 3 102,09
K65 12253 579 6.135,77 | K290 | L2478 6 102,09 [ K515 L2703 4 234,04 | K740 12928 5 155,99
K66 12254 591 5.622,60 | K291 | L2479 7 102,09 | K516 | L2704 17 680,34 | K741 12929 4 148,29
K67 L2255 603 102,09 | K292 | 12480 23 102,09 | K517 | L2705 25 1.809,65 | K742 | L2930 273 171,39
K68 L2256 615 103,19 | K293 | L2481 30 1.587,29 | K518 | L2706 27 952,46 | K743 L2931 246 102,09
K69 12257 627 8.028,27 | K294 | 12482 32 1.039,33 | K519 | L2707 125 8.920,02 | K744 | L2932 2 186,79
K70 12258 639 7.586,01 | K295 | L2483 33 7.499,79 | K520 | L2708 113 8.113,09 | K745 | L2933 7 186,79
K71 12259 651 106,49 | K296 | 12484 29 6.883,22 | K521 | L2709 3 115,29 | K746 | 12934 9 102,09
K72 L2260 663 107,59 | K297 | L2485 7 186,79 | K522 | L2710 11 806,92 | K747| L2935 8 155,99
K73 L2261 675 108,69 | K298 | 12486 4 186,79 [ K523 | L2711 32 2.130,73 | K748 | L2936 7 148,29
K74 12262 687 8.028,27 | K299 | 12487 9 102,09 | K524 | L2712 47 4.018,80 | K749 | 12937 6 171,39
K75 12263 699 7.586,01 | K300 | L2488 15 155,99 | K525 L2713 46 2.770,48 | K750 | 12938 4 102,09
K76 L2264 711 111,99 | K301 | L2489 9 148,29 | K526 | L2714 14 10.030,30 [ K751 [ L2939 1 186,79

K77 L2265 723 113,09 | K302 | L2490 30 171,39 | K527 L2715 14 9.979,60 | K752 | L2940 1 2.337,46




57 Parasal Birim Orneklemesi: Denetimde Kullanilmasi ve Bir Uretim Isletmesi Ornegi

K78 12266 735 8.028,27 | K303 | L2491 26 102,09 | K528 | L2716 2 115,29 | K753 | L2941 3 1.113,81
K79 L2267 747 7.586,01 [ K304 | 12492 8 186,79 | K529 | L2717 85 50,7 K754 | 12942 2 9.391,07
K80 L2268 759 116,39 | K305 | L2493 4 186,79 | K530 | L2718 3 1.652,26 | K755| L2943 1 9.281,14
K81 L2269 771 117,49 | K306 | L2494 9 102,09 | K531 | L2719 10 7.172,00 | K756 | L2944 5 171,39
K82 L2270 783 118,59 | K307 | L2495 13 155,99 | K532 | L2720 1 1.206,04 | K757 | L2945 4 102,09
K83 L2271 795 119,69 | K308 | L2496 8 148,29 | K533 | L2721 48 10.192,73 | K758 | L2946 3 186,79
K84 L2272 807 8.028,27 | K309 | L2497 26 171,39 | K534 | L2722 44 9.449,48 | K759 | L2947 2 186,79
K85 L2273 819 7.586,01 | K310 | L2498 25 102,09 | K535 L2723 1 115,29 | K760 | 12948 6 102,09
K86 L2274 831 8.028,27 | K311 | L2499 9 186,79 | K536 | L2724 4 116,39 | K761 | 12949 6 155,99
K87 L2275 843 7.586,01 | K312 | L2500 1 186,79 | K537 | L2725 14 117,49 | K762 | L2950 6 2.337,46
K88 12276 855 9.823,00 | K313 L2501 7 102,09 | K538 | L2726 16 118,59 | K763 | L2951 7 1.113,81
K89 L2277 867 8.954,00 | K314 | L2502 12 155,99 | K539 L2727 18 119,69 | K764 | 12952 8 9.391,07
K90 L2278 879 127,39 | K315| L2503 7 148,29 | K540 L2728 49 120,79 | K765 L2953 9 9.281,14
K91 L2279 891 128,49 | K316| L2504 59 171,39 | K541 | L2729 43 121,89 | K766 | 12954 2 186,79
K92 12280 903 129,59 | K317| L2505 54 102,09 | K542 | L2730 1 12.212,00 | K767 | L2955 3 102,09
K93 12281 915 130,69 | K318 | L2506 2 102,09 | K543 | L2731 5 358 K768 | L2956 4 155,99
K94 12282 927 118,59 | K319| L2507 4 102,09 | K544 | L2732 12 2.314,00 | K769 | L2957 11 148,29
K95 12283 939 119,69 | K320 | L2508 10 102,09 | K545 L2733 23 3.245,00 | K770 | L2958 223 171,39
K96 12284 10 8.028,27 | K321 | L2509 31 3.238,38 | K546 | L2734 14 9.123,00 | K771 | L2959 53 102,09
K97 L2285 12 7.586,01 | K322 L2510 18 1.414,36 | K547 | L2735 31 5.432,00 | K772 | L2960 2 186,79
K98 12286 10 8.028,27 | K323 | L2511 183 8.33591 | K548 | L2736 27 1.235,00 | K773 | L2961 1 186,79
K99 12287 10 7.586,01 | K324 | L2512 161 7.259,78 | K549 | L2737 8 8.765,00 | K774 | L2962 3 102,09
K100 | L2288 10 8.901,00 | K325 L2513 3 186,79 | K550 | L2738 4 12.353,00 | K775 | L2963 9 155,99
K101 | L2289 339 8.954,00 | K326 | L2514 20 186,79 | K551 | L2739 9 23.456,00 | K776 | L2964 75 148,29
K102 | L2290 423 140,59 | K327 | L2515 60 102,09 | K552 | L2740 12 521 K777| L2965 56 171,39
K103 | L2291 507 141,69 | K328 | L2516 57 155,99 | K553 | L2741 10 1.235,00 | K778 | L2966 51 102,09
K104 | L2292 591 142,79 | K329 | L2517 66 148,29 | K554 | L2742 56 123 K779 | L2967 11 186,79
K105 | L2293 675 143,89 | K330 | L2518 33 171,39 [ K555 L2743 53 2.390,00 | K780 | L2968 223 186,79
K106 | 12294 32 144,99 | K331 | L2519 30 102,09 [ K556 | 12744 13 8.954,00 | K781 | L2969 53 102,09
K107 | L2295 30 146,09 | K332 | L2520 4 102,09 [ K557 | L2745 3 163,69 | K782 | L2970 2 155,99
K108 | L2296 927 147,19 | K333 | L2521 3 102,09 | K558 | L2746 9 117,49 | K783 L2971 1 148,29
K109 | L2297 2 148,29 | K334 | L2522 9 102,09 | K559 | L2747 27 2.176,00 | K784 | L2972 3 171,39
K110 | L2298 8 149,39 | K335| L2523 15 2.337,46 | K560 | L2748 20 5.689,00 | K785| L2973 9 102,09
K111 | L2299 13 150,49 | K336| L2524 9 1.113,81 | K561 | L2749 74 143,89 | K786 | L2974 2 186,79
K112 | L2300 11 151,59 | K337| L2525 55 9.391,07 | K562 | L2750 69 14499 | K787 | L2975 15 186,79
K113 | L2301 15 152,69 | K338 | L2526 54 9.281,14 | K563 | L2751 1.235 102,09 | K788 | L2976 71 102,09
K114 | L2302 13 118,59 | K339 | L2527 11 186,79 | K564 | L2752 90 155,99 | K789 | L2977 58 155,99
K115 | L2303 507 119,69 | K340 | L2528 1 186,79 | K565 L2753 3 148,29 | K790 | L2978 &9 148,29
K116 | L2304 2 8.028,27 | K341 | L2529 13 102,09 [ K566 | L2754 5 171,39 | K791 | L2979 193 171,39
K117 L2305 3 7.586,01 | K342 | L2530 20 155,99 | K567 | L2755 4 150,49 | K792 | L2980 187 102,09
K118 | L2306 9 8.028,27 | K343 | L2531 22 148,29 | K568 | L2756 273 151,59 | K793 L2981 4 102,09
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K119 | L2307 3 7.586,01 | K344 | L2532 29 171,39 | K569 | L2757 246 152,69 | K794 | L2982 6 102,09
K120 | L2308 25 2.314,00 | K345 | L2533 26 102,09 [ K570 L2758 2 153,79 | K795 L2983 66 102,09
K121 | L2309 22 8.954,00 | K346 | L2534 223 102,09 | K571 | L2759 7 154,89 | K796 | 12984 49 4.538,34
K122 | L2310 63 162,59 | K347 | L2535 3 102,09 [ K572 L2760 9 15599 | K797 | L2985 78 4.942,13
K123 | L2311 3 163,69 | K348 | L2536 8 102,09 | K573 | L2761 8 157,09 | K798 | L2986 17 1.701,36
K124 | L2312 4 164,79 | K349 | L2537 13 5.406,81 | K574 | L2762 7 158,19 | K799 | L2987 15 1.636,24
K125 | L2313 15 118,59 | K350 | L2538 8 1.357,86 | K575 L2763 6 159,29 | K800 | L2988 3 115,29
K126 | L2314 6 119,69 | K351 | L2539 12 3.066,52 | KS76 | L2764 4 1.235,00 | K801 | L2989 2 65,12
K127 L2315 45 8.028,27 | K352 | L2540 12 2.939,35 | K577 | L2765 1 2.341,00 | K802 | 12990 3 192,38
K128 | L2316 41 7.586,01 | K353 | L2541 53 186,79 | K578 | L2766 1 117,49 | K803 | L2991 11 1.255,12
K129 L2317 2 8.028,27 | K354 | L2542 4 186,79 | K579 | L2767 3 125,19 | K804 | 12992 3 253,87
K130 | L2318 4 7.586,01 | K355| L2543 3 102,09 [ K580 | L2768 22 132,89 | K805 | 12993 45 8.543,58
K131 | L2319 11 3.245,00 | K356 | L2544 5 155,99 | K581 | L2769 3 140,59 | K806 | 12994 41 7.947,31
K132 | L2320 20 8.954,00 | K357 | L2545 4 148,29 | K582 | L2770 5 148,29 | K807 | L2995 2 115,29
K133 | L2321 14 174,69 | K358 | L2546 273 171,39 | K583 | L2771 4 118,59 | K808 | L2996 4 596,27
K134 | L2322 41 175,79 | K359 | L2547 246 102,09 | K584 | L2772 273 119,69 | K809 | L2997 13 1.709,76
K135 | L2323 38 176,89 | K360 | L2548 2 186,79 | K585 L2773 246 8.028,27 | K810 | L2998 15 5.007,63
K136 | 12324 6 177,99 | K361 | L2549 7 186,79 | K586 | L2774 2 7.586,01 | K811 | L2999 17 1.826,18
K137 | L2325 3 179,09 | K362 | L2550 9 102,09 | K587 | L2775 7 8.028,27 | K812 | L3000 33 4.584,44
K138 | L2326 11 1.246,14 | K363 | L2551 8 155,99 | K588 | L2776 9 7.586,01 | K813 | L3001 30 4.381,13
K139 | L2327 18 4.623,82 | K364 | L2552 7 148,29 | K589 | L2777 8 5.235,00 | K814 | L3002 6 186,79
K140 | L2328 12 1.706,13 | K365 | L2553 6 171,39 | K590 L2778 7 8.954,00 | K815 | L3003 3 203,31
K141 | L2329 439 9.123,00 | K366 | L2554 4 102,09 | K591 | L2779 6 163,69 | K816 | L3004 10 1.172,80
K142 | 12330 397 5.432,00 | K367 | L2555 1 186,79 | K592 | L2780 4 117,49 | K817 | L3005 12 2.410,05
K143 | 12331 2 117,49 | K368 | L2556 1 186,79 | K593 | L2781 1 8.123,00 | K818 | L3006 11 1.001,59
K144 | 12332 40 125,19 | K369 | L2557 3 102,09 | K594 | L2782 1 4.533,00 | K819 | L3007 71 4.854,27
K145 | L2333 153 132,89 | K370 | L2558 2 155,99 | K595 L2783 3 181,29 | K820 | L3008 69 4.542,98
K146 | 12334 119 140,59 | K371 | L2559 1 148,29 | K596 | 12784 34 182,39 | K821 | L3009 7 115,29
K147 12335 167 148,29 | K372 | L2560 5 171,39 | K597 | L2785 3 183,49 | K822 | L3010 8 311,29
K148 | L2336 87 118,59 | K373 | L2561 4 102,09 | K598 | L2786 5 184,59 | K823 | L3011 22 1.167,74
K149 | L2337 82 119,69 | K374 | L2562 3 186,79 | K599 | L2787 4 154,89 | K824 | L3012 34 2.414,51
K150 | L2338 7 8.028,27 | K375 L2563 2 186,79 | K600 | L2788 273 155,99 | K825 L3013 21 1.272,02
K151 | L2339 5 7.586,01 | K376 | L2564 6 102,09 | K601 | L2789 246 157,09 | K826 | L3014 43 3.138,09
K152 12340 22 8.028,27 | K377 | L2565 6 155,99 | K602 | L2790 2 158,19 | K827 | L3015 39 2.783,16
K153 | L2341 33 7.586,01 | K378 | L2566 6 148,29 [ K603 | L2791 7 159,29 | K828 | L3016 5 115,29
K154 | L2342 32 1.235,00 | K379 | L2567 7 171,39 | K604 | L2792 9 160,39 | K829 | L3017 4 122,99
K155 | L2343 29 8.954,00 | K380 | L2568 8 102,09 | K605 | L2793 8 161,49 | K830 | L3018 12 130,69
K156 | 12344 27 163,69 | K381 | L2569 9 186,79 | K606 | 12794 7 12.357,00 | K831 | L3019 13 138,39
K157 12345 9 117,49 | K382 | L2570 2 186,79 | K607 | L2795 6 4.332,00 | K832 | L3020 18 146,09
K158 | L2346 2 8.765,00 | K383 | L2571 3 102,09 | K608 | L2796 4 117,49 | K833 | L3021 56 6.057,18
K159 L2347 5 12.353,00 | K384 | L2572 4 155,99 | K609 | L2797 1 125,19 | K834 | 13022 52 5.329,85
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K160 | 12348 17 140,59 | K385| L2573 11 148,29 | K610| L2798 1 132,89 | K835] L3023 5 115,29
Kl1el | 12349 7 148,29 | K386 | L2574 223 171,39 | K611 | L2799 3 140,59 | K836 | L3024 4 122,99
K162 | L2350 70 155,99 | K387 | L2575 53 102,09 | K612 | L2800 24 2.461,00 | K837 | L3025 15 130,69
K163 | L2351 65 163,69 | K388 | L2576 2 186,79 [ K613 | L2801 2 118,59 | K838 | 13026 23 138,39
K164 | L2352 2 171,39 | K389 | L2577 1 186,79 | K614 | 12802 7 119,69 | K839 | L3027 18 146,09
K165 | L2353 5 341,27 | K390 | L2578 3 102,09 [ K615 12803 9 8.028,27 | K840 | L3028 125 6.309,72
K166 | L2354 15 1.073,09 | K391 | L2579 9 155,99 | K616 | L2804 8 7.586,01 | K841 | L3029 116 5.699,75
K167 | L2355 33 3.246,38 | K392 | L2580 75 148,29 [ K617 | L2805 7 8.028,27 | K842 | L3030 4 115,29
K168 | L2356 22 1.303,10 | K393 | L2581 56 171,39 | K618 | L2806 6 7.586,01 | K843 | L3031 8 609,97
K169 | L2357 161 | 23.456,00 | K394 | L2582 51 102,09 | K619 | 12807 4 1.357,00 | K844 | L3032 40 2.143,94
K170 | L2358 151 521 K395 | L2583 11 186,79 | K620 | 12808 1 8.954,00 | K845 | L3033 41 2.267,27
K171 | L2359 7 117,49 | K396 | L2584 223 186,79 | K621 | L2809 1 163,69 | K846 | 13034 44 1.898,51
K172 | L2360 10 125,19 | K397 | L2585 53 102,09 | K622 | L2810 3 117,49 | K847 L3035 153 5.946,02
K173 | L2361 47 132,89 | K398 | L2586 2 155,99 [ K623 | L2811 11 5.790,00 | K848 | L3036 141 5.574,59
K174 | 12362 55 140,59 | K399 | L2587 1 148,29 | K624 | 12812 23 5.348,00 | K849 | L3037 1 186,79
K175 | L2363 59 148,29 | K400 | L2588 3 171,39 | K625 12813 46 183,49 | K850 | L3038 11 371,43
K176 | L2364 110 155,99 | K401 | L2589 9 102,09 | K626 | L2814 9 184,59 | K851 | L3039 46 1.302,25
K177 L2365 97 163,69 | K402 | L2590 2 186,79 | K627 | L2815 12 192,56 | K852 | L3040 53 2.852,25
K178 | L2366 9 171,39 | K403 | L2591 15 186,79 | K628 | 12816 5 163,69 | K853 | L3041 54 1.791,52
K179 L2367 12 125,19 | K404 | L2592 71 102,09 | K629 | 12817 4 201,89 | K854 | 13042 21 2.707,92
K180 | L2368 30 132,89 | K405 | L2593 58 155,99 | K630 | L2818 8 1.202,98 | K855 | L3043 17 2.256,30
K181 | L2369 45 140,59 | K406 | L2594 89 148,29 | K631 | L2819 9 1.212,98 | K856 | L3044 9 186,79
K182 | L2370 35 148,29 | K407 | L2595 193 171,39 | K632 | L2820 3 1.532,12 | K857 | L3045 4 451,62
K183 | L2371 43 155,99 | K408 | L2596 187 102,09 [ K633 | L2821 2 92,51 K858 | L3046 7 804,87
K184 | 12372 37 163,69 | K409 | L2597 4 102,09 | K634 | 12822 1 14,23 | K859 | L3047 9 1.543,92
K185 | L2373 8 171,39 | K410 | L2598 6 102,09 | K635 12823 2 16,78 | K860 | L3048 5 359,13
K186 | L2374 5 642,05 | K411 | L2599 66 102,09 | K636 | L2824 54 22,9 K861 | L3049 29 6.337,51
K187 L2375 13 1.335,05 | K412 | L2600 49 4.538,34 | K637 | L2825 543 12,2 K862 | L3050 28 6.255,92
K188 | L2376 17 2.050,00 | K413 | L2601 78 4.942,13 | K638 | L2826 2 16,3 K863 | L3051 9 146,09
K189 | L2377 13 1.386,63 | K414 | L2602 17 1.701,36 | K639 | 12827 6 1.9 K864 | L3052 1 81,58
K190 | L2378 67 9.408,09 | K415 | L2603 15 1.636,24 | K640 | 12828 11 155,99 | K865 L3053 3 460,38
K191 | L2379 64 9.261,69 | K416 | L2604 3 115,29 | K641 | L2829 41 148,29 | K866 | 13054 15 4.384,69
K192 | L2380 7 186,79 | K417 | L2605 2 65,12 | K642 | L2830 44 171,39 | K867 | L3055 11 1.492,43
K193 | 12381 3 132,89 | K418 | L2606 3 192,38 | K643 | 12831 47 2.467,66 | K868 | L3056 77 6.542,53
K194 | 12382 21 186,79 | K419 | L2607 11 1.255,12 | K644 | 12832 14 3.495,60 | K869 | L3057 70 5.724,53
K195 | L2383 21 4.278,33 | K420 | L2608 3 253,87 | K645 | 12833 14 3.468,94 | K870 | L3058 1 146,09
K196 | L2384 25 3.151,43 | K421 | L2609 45 8.543,58 | K646 | L2834 3 102,09 | K871 | L3059 6 818
K197 | L2385 58 5.267,97 | K422 | L2610 41 7.947,31 | K647 | L2835 5 155,99 | K872 | L3060 16 1.404,31
K198 | L2386 51 4.628,76 | K423 | L2611 2 115,29 | K648 | 12836 3 148,29 | K873 | L3061 42 3.974,15
K199 | 12387 6 186,79 | K424 | L2612 4 596,27 | K649 | L2837 6 171,39 | K874 | L3062 19 1.164,07
K200 | L2388 6 132,89 | K425| L2613 13 1.709,76 | K650 | 12838 5 1.014,05 | K875| L3063 87 1.611,65
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K201 | L2389 14 186,79 | K426 | L2614 15 5.007,63 | K651 | L2839 62 8.572,85 | K876 | L3064 78 1.339,08
K202 | L2390 27 2.694,47 | K427 | L2615 17 1.826,18 | K652 | L2840 57 7.612,13 | K877 | L3065 2 146,09
K203 | L2391 17 1.199,97 | K428 | L2616 33 4.584,44 | K653 | L2841 2 102,09 | K878 | L3066 9 272,57
K204 | L2392 30 6.495,85 | K429 | L2617 30 4.381,13 | K654 | 12842 5 155,99 | K879 | L3067 23 486,51
K205 | L2393 27 5.723,82 | K430 | L2618 6 186,79 | K655 | 12843 18 148,29 | K880 | L3068 31 666,67
K206 | L2394 4 186,79 | K431 | L2619 3 203,31 | K656 | L2844 25 171,39 | K881 | L3069 33 458,48
K207 | L2395 3 132,89 | K432 | 12620 10 1.172,80 | K657 | 12845 19 1.887,96 | K882 | L3070 24 2.057,24
K208 | L2396 7 186,79 | K433 | L2621 12 2.410,05 | K658 | L2846 3.505 | 7.765,00 | K883 | L3071 22 2.000,42
K209 | L2397 15 3.528,45 | K434 | L2622 11 1.001,59 | K659 | 12847 3.075 | 3.211,00 | K884 | L3072 4 115,29
K210 | L2398 8 1.389,30 | K435 | L2623 77 4.854,27 | K660 | 12848 6 102,09 | K885] L3073 2 122,99
K211 | L2399 74 3.250,42 | K436 | L2624 69 4.542,98 | K661 | L2849 422 155,99 | K886 | L3074 6 130,69
K212 | L2400 67 2.830,14 | K437 | L2625 7 115,29 | K662 | L2850 1.413 148,29 | K887 | L3075 13 138,39
K213 | L2401 1 186,79 | K438 | 12626 8 311,29 | K663 | L2851 733 171,39 | K888 | L3076 5 146,09
K214 | 12402 6 132,89 | K439 | L2627 22 1.167,74 | K664 | 12852 1.359 | 2.357,00 | K889 | L3077 145 8.500,34
K215 | L2403 14 186,79 | K440 | L2628 34 2.414,51 | K665 | 12853 824 9.187,00 | K890 | L3078 133 8.220,54
K216 | L2404 42 1.993,42 | K441 | L2629 21 1.272,02 | K666 | L2854 780 1.324,00 | K891 | L3079 5 115,29
K217 L2405 18 564,19 | K442 | L2630 43 3.138,09 | K667 | L2855 6 186,79 | K892 | L3080 12 8.500,34
K218 | L2406 121 1.235,00 | K443 [ L2631 39 2.783,16 | K668 | L2856 40 186,79 | K893 | L3081 46 130,69
K219 | L2407 114 10.129,73 | K444 | 12632 5 115,29 | K669 | 12857 258 102,09 | K894 | L3082 37 24.129,00
K220 L2408 1 186,79 | K445| L2633 4 122,99 | K670 | L2858 236 155,99 | K895] L3083 62 12.454,00
K221 | L2409 6 132,89 | K446 | 12634 12 130,69 | K671 | L2859 330 148,29 | K896 | L3084 69 41.212,00
K222 | L2410 37 186,79 | K447 | L2635 13 138,39 | K672 | L2860 85 171,39 | K897 | L3085 65 3.208,41
K223 | L2411 44 4.801,33 | K448 | L2636 18 146,09 | K673 | L2861 78 102,09 | K898 | L3086 4 36.712,00
K224 | L2412 40 3.057,64 | K449 | L2637 56 6.057,18 | K674 | L2862 6 102,09 | K899 | L3087 4 24.523,00
K225 | L2413 197 5.264,17 | K450 | L2638 52 5.329,85 | K675 | L2863 7 102,09 | K900 | L3088 17 25.508,75

Ek B. Kesin Orneklem Biiyiikliigii Ve Secilen Ornekler

Mal Defter Tahmini | Kiimiilatif | Secilen Mal Defter Tahmini Kiimiilatif | Secilen Mal Defter Tahmini | Kiimiilatif Secilen
Kodu Degeri Deger Toplamlar | Parasal | Kodu Degeri Deger Toplamlar | Parasal | Kodu | Degeri Deger Toplamlar Parasal
Birimler Birimler Birimler
K1 8.028,27 8.028,27 8.028 20 K301 148,29 148,29 838.854 K601 157,09 157,09 1.361.379
K2 7.586,01 7.586,01 15.614 K302 171,39 171,39 839.025 K602 158,19 158,19 1.361.537
K3 231,01 231,01 15.845 K303 102,09 102,09 839.127 K603 159,29 159,29 1.361.697
K4 442,25 442,25 16.288 K304 186,79 186,79 839.314 K604 160,39 160,39 1.361.857
K5 2.218,20 2.218,20 18.506 K305 186,79 186,79 839.501 K605 161,49 161,49 1.362.019 1.363.090
K6 2.875,45 2.875,45 21.381 K306 102,09 102,09 839.603 K606 | 12.357,00 | 12.357,00 | 1.374.376
K7 2.934,62 2.934,62 24.316 22.005 K307 155,99 155,99 839.759 K607 | 4.332,00 | 4.332,00 1.378.708
K8 2.604,49 2.604,49 26.920 K308 148,29 148,29 839.907 K608 117,49 117,49 1.378.825
K9 2.319,45 2.319,45 29.240 K309 171,39 171,39 840.079 K609 125,19 125,19 1.378.950
K10 8.028,27 8.028,27 37.268 K310 102,09 102,09 840.181 K610 132,89 132,89 1.379.083
K11 7.586,01 7.586,01 44.854 43990 | K311 186,79 186,79 840.367 K611 140,59 140,59 1.379.224
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K12 574,86 574,86 45.429 K312 186,79 186,79 840.554 K612 | 2.461,00 | 2.461,00 1.381.685
K13 1.363,51 1.363,51 46.792 K313 102,09 102,09 840.656 K613 118,59 118,59 1.381.803
K14 666,12 666,12 47.459 K314 155,99 155,99 840.812 K614 119,69 119,69 1.381.923
K15 6.135,77 6.135,77 53.594 K315 148,29 148,29 840.961 K615 | 8.028,27 | 8.028,27 1.389.951 1.385.075
K16 5.622,60 5.622,60 59.217 K316 171,39 171,39 841.132 K616 | 7.586,01 | 7.586,01 1.397.537
K17 102,09 102,09 59.319 K317 102,09 102,09 841.234 K617 | 8.028,27 | 8.028,27 1.405.565
K18 103,19 103,19 59.422 K318 102,09 102,09 841.336 K618 | 7.586,01 | 7.586,01 1.413.152 1.407.060
K19 8.028,27 8.028,27 67.450 65.975 K319 102,09 102,09 841.438 K619 | 1.357,00 | 1.357,00 1.414.509
K20 7.586,01 7.586,01 75.036 K320 102,09 102,09 841.540 K620 | 8.954,00 | 8.954,00 1.423.463
K21 106,49 106,49 75.143 K321 | 3.238,38 3.238,38 844.779 K621 163,69 163,69 1.423.626
K22 107,59 107,59 75.251 K322 | 1.414,36 1.414,36 846.193 K622 117,49 117,49 1.423.744
K23 108,69 108,69 75.359 K323 | 8.335,91 8.335,91 854.529 K623 | 5.790,00 | 5.790,00 1.429.534 1.429.045
K24 8.028,27 8.028,27 83.387 K324 | 7.259,78 7.259,78 861.789 857.435 | K624 | 5.348,00 | 5.348,00 1.434.882
K25 7.586,01 7.585,01 90.973 87.960 | K325 186,79 186,79 861.976 K625 183,49 183,49 1.435.065
K26 111,99 111,99 91.084 K326 186,79 186,79 862.162 K626 184,59 184,59 1.435.250
K27 113,09 113,09 91.198 K327 102,09 102,09 862.264 K627 192,56 192,56 1.435.442
K28 8.028,27 8.028,27 99.226 K328 155,99 155,99 862.420 K628 163,69 163,69 1.435.606
K29 7.586,01 7.586,01 106.812 K329 148,29 148,29 862.569 K629 201,89 201,89 1.435.808
K30 116,39 116,39 106.928 K330 171,39 171,39 862.740 K630 [ 1.202,98 | 1.202,98 1.437.011
K31 117,49 117,49 107.046 K331 102,09 102,09 862.842 K631 [ 1.212,98 | 1.212,98 1.438.224
K32 118,59 118,59 107.164 K332 102,09 102,09 862.944 K632 | 1.532,12 | 1.532,12 1.439.756
K33 119,69 119,69 107.284 K333 102,09 102,09 863.046 K633 92,51 92,51 1.439.848
K34 8.028,27 8.028,27 115.312 109.945 | K334 102,09 102,09 863.148 K634 14,23 14,23 1.439.863
K35 7.586,01 7.586,01 122.898 K335 | 2.337,46 2.337,46 865.486 K635 16,78 16,78 1.439.880
K36 8.028,27 8.028,27 130.927 K336 | 1.113,81 1.113,81 866.600 K636 22,90 22,90 1.439.902
K37 7.586,01 7.586,01 138.513 131.930 | K337 | 9.391,07 9.391,07 875.991 K637 12,20 12,20 1.439.915
K38 9.823,00 9.823,00 148.336 K338 | 9.281,14 9.281,14 885.272 879.420 | K638 16,30 16,30 1.439.931
K39 8.954,00 8.954,00 157.290 153.915 | K339 186,79 186,79 885.459 K639 1,90 1,90 1.439.933
K40 127,39 127,39 157.417 K340 186,79 186,79 885.646 K640 155,99 155,99 1.440.089
K41 128,49 128,49 157.545 K341 102,09 102,09 885.748 K641 148,29 148,29 1.440.237
K42 129,59 129,59 157.675 K342 155,99 155,99 885.904 K642 171,39 171,39 1.440.408
K43 130,69 130,69 157.806 K343 148,29 148,29 886.052 K643 | 2.467,66 | 2.467,66 1.442.876
K44 118,59 118,59 157.924 K344 171,39 171,39 886.223 K644 | 3.495,60 | 3.495,60 1.446.372
K45 119,69 119,69 158.044 K345 102,09 102,09 886.325 K645 | 3.468,94 | 3.468,94 1.449.841 1.451.030
K46 8.028,27 8.028,27 166.072 K346 102,09 102,09 886.427 K646 102,09 102,09 1.449.943
K47 7.586,01 7.586,01 173.658 K347 102,09 102,09 886.530 K647 155,99 155,99 1.450.099
K48 8.028,27 8.028,27 181.687 175.900 | K348 102,09 102,09 886.632 K648 148,29 148,29 1.450.247
K49 7.586,01 7.586,01 189.273 K349 | 5.406,81 5.406,81 892.038 K649 171,39 171,39 1.450.418
K50 8.901,00 8.901,00 198.174 197.885 | K350 | 1.357,86 1.357,86 893.396 K650 | 1.014,05 | 1.014,05 1.451.432
K51 8.954,00 8.954,00 207.128 K351 | 3.066,52 3.066,52 896.463 K651 | 8.572,85 | 8.572,85 1.460.005
K52 140,59 140,59 207.268 K352 | 2.939,35 2.939,35 899.402 K652 | 7.612,13 | 7.612,13 1.467.617
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K53 141,69 141,69 207.410 K353 186,79 186,79 899.589 K653 102,09 102,09 1.467.720
K54 142,79 142,79 207.553 K354 186,79 186,79 899.776 K654 155,99 155,99 1.467.876
K55 2.218,20 2.218,20 209.771 K355 102,09 102,09 899.878 K655 148,29 148,29 1.468.024
K56 2.875,45 2.875,45 212.646 K356 155,99 155,99 900.034 K656 171,39 171,39 1.468.195
K57 2.934,62 2.934,62 215.581 K357 148,29 148,29 900.182 K657 | 1.887,96 1.887,96 1.470.083
K58 2.604,49 2.604,49 218.185 K358 171,39 171,39 900.354 K658 | 7.765,00 | 7.765,00 1.477.848 1.473.015
K59 2.319,45 2.319,45 220.505 219.870 | K359 102,09 102,09 900.456 K659 | 3.211,00 | 3.211,00 1.481.059
K60 8.028,27 8.028,27 228.533 K360 186,79 186,79 900.642 K660 102,09 102,09 1.481.161
K61 7.586,01 7.586,01 236.119 K361 186,79 186,79 900.829 K661 155,99 155,99 1.481.317
K62 574,86 574,86 236.694 K362 102,09 102,09 900.931 K662 148,29 148,29 1.481.466
K63 1.363,51 1.363,51 238.058 K363 155,99 155,99 901.087 K663 171,39 171,39 1.481.637
Ko4 666,12 666,12 238.724 K364 148,29 148,29 901.236 K664 | 2.357,00 | 2.357,00 1.483.994
K65 6.135,77 6.135,77 244.859 241.855 K365 171,39 171,39 901.407 901.405 K665 | 9.187,00 | 9.187,00 1.493.181
K66 5.622,60 5.622,60 250.482 K366 102,09 102,09 901.509 K666 | 1.324,00 1.324,00 1.494.505
K67 102,09 102,09 250.584 K367 186,79 186,79 901.696 K667 186,79 186,79 1.494.692
K68 103,19 103,19 250.687 K368 186,79 186,79 901.883 K668 186,79 186,79 1.494.879
K69 8.028,27 8.028,27 258.716 K369 102,09 102,09 901.985 K669 102,09 102,09 1.494.981
K70 7.586,01 7.586,01 266.302 263.840 | K370 155,99 155,99 902.141 K670 155,99 155,99 1.495.137 1.495.000
K71 106,49 106,49 266.408 K371 148,29 148,29 902.289 K671 148,29 148,29 1.495.285
K72 107,59 107,59 266.516 K372 171,39 171,39 902.460 K672 | 171,39 171,39 1.495.456
K73 108,69 108,69 266.624 K373 102,09 102,09 902.563 K673 102,09 102,09 1.495.558
K74 8.028,27 8.028,27 274.653 K374 186,79 186,79 902.749 K674 102,09 102,09 1.495.660
K75 7.586,01 7.586,01 282.239 K375 186,79 186,79 902.936 K675 102,09 102,09 1.495.763
K76 111,99 111,99 282.351 K376 102,09 102,09 903.038 K676 102,09 102,09 1.495.865
K77 113,09 113,09 282.464 K377 155,99 155,99 903.194 K677 | 1.587,29 1.587,29 1.497.452
K78 8.028,27 8.028,27 290.492 285.825 K378 148,29 148,29 903.342 K678 1.039,33 1.039,33 1.498.491
K79 7.586,01 7.586,01 298.078 K379 171,39 171,39 903.514 K679 | 7.499,79 7.499,79 1.505.991
K80 116,39 116,39 298.194 K380 102,09 102,09 903.616 K680 | 6.883,22 6.883,22 1.512.874
K81 117,49 117,49 298.312 K381 186,79 186,79 903.803 K681 186,79 186,79 1.513.061
K82 118,59 118,59 298.430 K382 186,79 186,79 903.990 K682 186,79 186,79 1.513.248
K83 119,69 119,69 298.550 K383 102,09 102,09 904.092 K683 102,09 102,09 1.513.350
K84 8.028,27 8.028,27 306.578 K384 155,99 155,99 904.248 K684 155,99 155,99 1.513.506
K85 7.586,01 7.586,01 314.164 307.810 | K385 148,29 148,29 904.396 K685 148,29 148,29 1.513.654
K86 8.028,27 8.028,27 322.193 K386 171,39 171,39 904.567 K686 171,39 171,39 1.513.826
K87 7.586,01 7.586,01 329.779 K387 102,09 102,09 904.669 K687 102,09 102,09 1.513.928
K88 9.823,00 9.823,00 339.602 329.795 K388 186,79 186,79 904.856 K688 186,79 186,79 1.514.114
K89 8.954,00 8.954,00 348.556 K389 186,79 186,79 905.043 K689 186,79 186,79 1.514.301
K90 127,39 127,39 348.683 K390 102,09 102,09 905.145 K690 102,09 102,09 1.514.403
K91 128,49 128,49 348.812 K391 155,99 155,99 905.301 K691 | 155,99 155,99 1.514.559
K92 129,59 129,59 348.941 K392 148,29 148,29 905.449 K692 148,29 148,29 1.514.708
K93 130,69 130,69 349.072 K393 171,39 171,39 905.621 K693 171,39 171,39 1.514.879
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K94 118,59 118,59 349.190 K394 102,09 102,09 905.723 K694 102,09 102,09 1.514.981
K95 119,69 119,69 349.310 K395 186,79 186,79 905.910 K695 186,79 186,79 1.515.168
K96 8.028,27 8.000,27 357.310 351.780 | K396 186,79 186,79 906.096 K696 186,79 186,79 1.515.355
K97 7.586,01 7.586,01 364.896 K397 102,09 102,09 906.198 K697 102,09 102,09 1.515.457
K98 8.028,27 8.028,27 372.925 K398 155,99 155,99 906.354 K698 155,99 155,99 1.515.613
K99 7.586,01 7.586,01 380.511 373.765 | K399 148,29 148,29 906.503 K699 148,29 148,29 1.515.761
K100 8.901,00 8.901,00 389.412 K400 171,39 171,39 906.674 K700 171,39 171,39 1.515.932
K101 8.954,00 8.954,00 398.366 395.750 | K401 102,09 102,09 906.776 K701 186,79 186,79 1.516.119
K102 140,59 140,59 398.506 K402 186,79 186,79 906.963 K702 186,79 186,79 1.516.306
K103 141,69 141,69 398.648 K403 186,79 186,79 907.150 K703 102,09 102,09 1.516.408
K104 142,79 142,79 398.791 K404 102,09 102,09 907.252 K704 155,99 155,99 1.516.564
K105 143,89 143,89 398.935 K405 155,99 155,99 907.408 K705 | 3.238,38 | 3.238,38 1.519.803 1.516.985
K106 144,99 144,99 399.080 K406 148,29 148,29 907.556 K706 | 1.414,36 | 1.414,36 1.521.217
K107 146,09 146,09 399.226 K407 171,39 171,39 907.728 K707 | 8.33591 | 8.33591 1.529.553
K108 147,19 147,19 399.373 K408 102,09 102,09 907.830 K708 | 7.259,78 | 7.259,78 1.536.813
K109 148,29 148,29 399.521 K409 102,09 102,09 907.932 K709 186,79 186,79 1.536.999
K110 149,39 149,39 399.671 K410 102,09 102,09 908.034 K710 186,79 186,79 1.537.186
K111 150,49 150,49 399.821 K411 102,09 102,09 908.136 K711 102,09 102,09 1.537.288
K112 151,59 151,59 399.973 K412 | 4.538,34 4.538,34 912.674 K712 155,99 155,99 1.537.444
K113 152,69 152,69 400.125 K413 | 4.942,13 4.942,13 917.616 K713 148,29 148,29 1.537.593
K114 118,59 118,59 400.244 K414 | 1.701,36 1.701,36 919.318 K714 171,39 171,39 1.537.764
K115 119,69 119,69 400.364 K415 | 1.636,24 1.636,24 920.954 K715 102,09 102,09 1.537.866
K116 8.028,27 8.028,27 408.392 K416 115,29 115,29 921.069 K716 102,09 102,09 1.537.968
K117 7.586,01 7.586,01 415.978 K417 65,12 65,12 921.134 K717 102,09 102,09 1.538.070
K118 8.028,27 8.028,27 424.006 417.735 | K418 192,38 192,38 921.327 K718 102,09 102,09 1.538.172
K119 7.586,01 7.586,01 431.592 K419 | 1.255,12 1.255,12 922.582 K719 | 2.337,46 | 2.337,46 1.540.510 1.538.970
K120 2.314,00 2.314,00 433.906 K420 253,87 253,87 922.836 K720 | 1.113,81 | 1.113,81 1.541.624
K121 8.954,00 8.954,00 442.860 439.720 | K421 | 8.543,58 8.543,58 931.379 923.390 | K721 | 9.391,07 | 9.391,07 1.551.015
K122 162,59 162,59 443.023 K422 | 7.947,31 7.947,31 939.327 K722 | 9.281,14 | 9.281,14 1.560.296
K123 163,69 163,69 443.186 K423 115,29 115,29 939.442 K723 186,79 186,79 1.560.483
K124 164,79 164,79 443.351 K424 596,27 596,27 940.038 K724 186,79 186,79 1.560.669
K125 118,59 118,59 443.470 K425 | 1.709,76 1.709,76 941.748 K725 102,09 102,09 1.560.771
K126 119,69 119,69 443.590 K426 | 5.007,63 5.227,63 946.976 945.375 | K726 | 2.337,46 | 2.337,46 1.563.109 1.560.955
K127 8.028,27 8.028,27 451.618 K427 | 1.826,18 1.826,18 948.802 K727 | 1.113,81 | 1.113,81 1.564.223
K128 7.586,01 7.586,01 459.204 K428 | 4.584,44 4.584,44 953.386 K728 [ 9.391,07 | 9.391,07 1.573.614
K129 8.028,27 8.028,27 467.232 461.705 | K429 | 4.381,13 4.381,13 957.767 K729 | 9.281,14 | 9.281,14 1.582.895
K130 7.586,01 7.586,01 474.818 K430 186,79 186,79 957.954 K730 102,09 102,09 1.582.997 1.582.940
K131 3.245,00 3.245,00 478.063 K431 203,31 203,31 958.157 K731 102,09 102,09 1.583.099
K132 8.954,00 8.954,00 487.017 483.690 | K432 | 1.172,80 1.172,80 959.330 K732 102,09 102,09 1.583.201
K133 174,69 174,69 487.192 K433 | 2.410,05 2.410,05 961.740 K733 | 5.406,81 | 5.406,81 1.588.608
K134 175,79 175,79 487.368 K434 | 1.001,59 1.001,59 962.742 K734 | 1.357,86 | 1.357,86 1.589.966
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K135 176,89 176,89 487.544 K435 4.854,27 4.854,27 967.596 967.360 | K735 | 3.066,52 3.066,52 1.593.032
K136 177,99 177,99 487.722 K436 4.542,98 4.542,98 972.139 K736 | 2.939,35 2.939,35 1.595.972
K137 179,09 179,09 487.902 K437 115,29 115,29 972.254 K737 186,79 186,79 1.596.158
K138 1.246,14 1.246,14 489.148 K438 311,29 311,29 972.566 K738 186,79 186,79 1.596.345
K139 4.623,82 4.623,82 493.772 K439 1.167,74 1.167,74 973.733 K739 102,09 102,09 1.596.447
K140 1.706,13 1.706,13 495.478 K440 2.414,51 2.414,51 976.148 K740 155,99 155,99 1.596.603
K141 9.123,00 9.123,00 504.601 K441 1.272,02 1.272,02 977.420 K741 148,29 148,29 1.596.752
K142 5.432,00 5.432,00 510.033 505.675 K442 3.138,09 3.138,09 980.558 K742 171,39 171,39 1.596.923
K143 117,49 117,49 510.150 K443 2.783,16 2.783,16 983.341 K743 102,09 102,09 1.597.025
K144 125,19 125,19 510.275 K444 115,29 115,29 983.457 K744 | 186,79 186,79 1.597.212
K145 132,89 132,89 510.408 K445 122,99 122,99 983.580 K745 186,79 186,79 1.597.399
K146 140,59 140,59 510.549 K446 130,69 130,69 983.710 K746 102,09 102,09 1.597.501
K147 148,29 148,29 510.697 K447 138,39 138,39 983.849 K747 155,99 155,99 1.597.657
K148 118,59 118,59 510.816 K448 146,09 146,09 983.995 K748 148,29 148,29 1.597.805
K149 119,69 119,69 510.935 K449 6.057,18 6.057,18 990.052 989.345 K749 171,39 171,39 1.597.976
K150 8.028,27 8.028,27 518.964 K450 5.329,85 5.329,85 995.382 K750 102,09 102,09 1.598.079
K151 7.586,01 7.586,01 526.550 K451 115,29 115,29 995.497 K751 186,79 186,79 1.598.265
K152 8.028,27 8.028,27 534.578 527.660 | K452 122,99 122,99 995.620 K752 | 2.337,46 2.337,46 1.600.603
K153 7.586,01 7.586,01 542.164 K453 130,69 130,69 995.751 K753 | 1.113,81 | 1.113,81 | 1.601.717
K154 1.235,00 1.235,00 543.399 K454 138,39 138,39 995.889 K754 | 9.391,07 9.391,07 1.611.108 1.604.925
K155 8.954,00 8.954,00 552.353 549.645 K455 146,09 146,09 996.035 K755 | 9.281,14 | 9.281,14 1.620.389
K156 163,69 163,69 552.517 K456 6.309,72 6.309,72 1.002.345 K756 171,39 171,39 1.620.560
K157 117,49 117,49 552.634 K457 5.699,75 5.699,75 1.008.045 K757 102,09 102,09 1.620.662
K158 8.765,00 8.765,00 561.399 K458 115,29 115,29 1.008.160 K758 186,79 186,79 1.620.849
K159 12.353,00 12.353,00 573.752 571.630 | K459 609,97 609,97 1.008.770 K759 186,79 186,79 1.621.036
K160 140,59 140,59 573.893 K460 2.143,94 2.143,94 1.010.914 K760 102,09 102,09 1.621.138
K161 148,29 148,29 574.041 K461 2.267,27 2.267,27 1.013.181 | 1.011.330 | K761 155,99 155,99 1.621.294
K162 155,99 155,99 574.197 K462 1.898,51 1.898,51 1.015.080 K762 | 2.337,46 | 2.337,46 1.623.631
K163 163,69 163,69 574.361 K463 5.946,02 5.946,02 1.021.026 K763 1.113,81 1.113,81 1.624.745
K164 171,39 171,39 574.532 K464 5.574,59 5.574,59 1.026.600 K764 | 9.391,07 8.391,07 1.633.136 1.626.910
K165 341,27 341,27 574.873 K465 186,79 186,79 1.026.787 K765 | 9.281,14 | 9.281,14 1.642.417
K166 1.073,09 1.073,09 575.946 K466 371,43 371,43 1.027.158 K766 186,79 186,79 1.642.604
K167 3.246,38 3.246,38 579.193 K467 1.302,25 1.302,25 1.028.461 K767 102,09 102,09 1.642.706
K168 1.303,10 1.303,10 580.496 K468 2.852,25 2.852,25 1.031.313 K768 155,99 155,99 1.642.862
K169 23.456,00 | 23.496,00 603.992 593.615 K469 1.791,52 1.791,52 1.033.104 K769 148,29 148,29 1.643.011
K170 521,00 521,00 604.513 K470 2.707,92 2.707,92 1.035.812 | 1.033.315 | K770 171,39 171,39 1.643.182
K171 117,49 117,49 604.630 K471 2.256,30 2.256,30 1.038.069 K771 102,09 102,09 1.643.284
K172 125,19 125,19 604.756 K472 186,79 186,79 1.038.255 K772 | 186,79 186,79 1.643.471
K173 132,89 132,89 604.888 K473 451,62 451,62 1.038.707 K773 186,79 186,79 1.643.658
K174 140,59 140,59 605.029 K474 804,87 804,87 1.039.512 K774 102,09 102,09 1.643.760
K175 148,29 148,29 605.177 K475 1.543,92 1.543,92 1.041.056 K775 155,99 155,99 1.643.916
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K176 155,99 155,99 605.333 K476 359,13 359,13 1.041.415 K776 148,29 148,29 1.644.064
K177 163,69 163,69 605.497 K477 | 6.337,51 6.337,51 1.047.753 K777 171,39 171,39 1.644.235
K178 171,39 171,39 605.668 K478 | 6.255,92 6.255,92 1.054.008 K778 102,09 102,09 1.644.338
K179 125,19 125,19 605.794 K479 146,09 146,09 1.054.155 K779 186,79 186,79 1.644.524
K180 132,89 132,89 605.927 K480 81,58 81,58 1.054.236 K780 186,79 186,79 1.644.711
K181 140,59 140,59 606.067 K481 460,38 460,38 1.054.697 K781 102,09 102,09 1.644.813
K182 148,29 148,29 606.215 K482 | 4.384,69 4.384,69 1.059.081 | 1.055.300 | K782 155,99 155,99 1.644.969
K183 155,99 155,99 606.371 K483 | 1.492,43 1.492,43 1.060.574 K783 148,29 148,29 1.645.117
K184 163,69 163,69 606.535 K484 | 6.542,53 6.542,53 1.067.116 K784 171,39 171,39 1.645.289
K185 171,39 171,39 606.706 K485 | 5.724,53 5.724,53 1.072.841 K785 102,09 102,09 1.645.391
K186 642,05 642,05 607.349 K486 146,09 146,09 1.072.987 K786 186,79 186,79 1.645.578
K187 1.335,05 1.335,05 608.684 K487 818,00 818,00 1.073.805 K787 186,79 186,79 1.645.765
K188 2.050,00 2.050,00 610.734 K488 | 1.404,31 1.404,31 1.075.209 K788 102,09 102,09 1.645.867
K189 1.386,63 1.386,63 612.120 K489 | 3.974,15 3.974,15 1.079.183 | 1.077.285 | K789 155,99 155,99 1.646.023
K190 9.408,09 9.408,09 621.528 615.600 | K490 | 1.164,07 1.164,07 1.080.347 K790 148,29 148,29 1.646.171
K191 9.261,69 9.261,69 630.790 K491 1.611,65 1.611,65 1.081.959 K791 171,39 171,39 1.646.342
K192 186,79 186,79 630.977 K492 | 1.339,08 1.339,08 1.083.298 K792 102,09 102,09 1.646.444
K193 132,89 132,89 631.110 K493 146,09 146,09 1.083.444 K793 102,09 102,09 1.646.546
K194 186,79 186,79 631.296 K494 272,57 272,57 1.083.717 K794 102,09 102,09 1.646.649
K195 4.278,33 4.278,33 635.575 K495 486,51 486,51 1.084.203 K795 102,09 102,09 1.646.751
K196 3.151,43 3.151,43 638.726 637.585 | K496 666,67 666,67 1.084.870 K796 | 4.538,34 | 4.538,34 1.651.289 1.648.895
K197 5.267,97 5.267,97 643.994 K497 458,48 458,48 1.085.328 K797 | 4.942,13 | 4.942,13 1.656.231
K198 4.628,76 4.628,76 648.623 K498 | 2.057,24 2.057,24 1.087.386 K798 | 1.701,36 | 1.701,36 1.657.932
K199 186,79 186,79 648.810 K499 | 2.000,42 2.000,42 1.089.386 K799 | 1.636,24 | 1.636,24 1.659.569
K200 132,89 132,89 648.943 K500 115,29 115,29 1.089.501 K800 115,29 115,29 1.659.684
K201 186,79 186,79 649.129 K501 122,99 122,99 1.089.624 K801 65,12 65,12 1.659.749
K202 2.694,47 2.694,47 651.824 K502 130,69 130,69 1.089.755 K802 192,38 192,38 1.659.942
K203 1.199,97 1.199,97 653.024 K503 138,39 138,39 1.089.893 K803 [ 1.255,12 | 1.255,12 1.661.197
K204 6.495,85 6.495,85 659.520 K504 146,09 146,09 1.090.039 K804 253,87 253,87 1.661.451
K205 5.723,82 5.723,82 665.244 659.570 | K505 | 8.500,34 8.500,34 1.098.540 K805 | 8.543,58 | 8.543,58 1.669.994
K206 186,79 186,79 665.430 K506 | 8.220,54 8.210,54 1.106.750 | 1.099.270 | K806 | 7.947,31 | 7.947,31 1.677.941 1.670.880
K207 132,89 132,89 665.563 K507 115,29 115,29 1.106.866 K807 115,29 115,29 1.678.057
K208 186,79 186,79 665.750 K508 122,99 122,99 1.106.989 K808 596,27 596,27 1.678.653
K209 3.528,45 3.528,45 669.278 K509 130,69 130,69 1.107.119 K809 [ 1.709,76 | 1.709,76 1.680.363
K210 1.389,30 1.389,30 670.668 K510 138,39 138,39 1.107.258 K810 | 5.007,63 | 5.007,63 1.685.370
K211 3.250,42 3.250,42 673.918 K511 146,09 146,09 1.107.404 K811 [ 1.826,18 | 1.826,18 1.687.197
K212 2.830,14 2.830,14 676.748 K512 | 3.442,45 3.442,45 1.110.846 K812 | 4.584,44 | 4.584,44 1.691.781
K213 186,79 186,79 676.935 K513 | 3.208,41 3.208,41 1.114.055 K813 | 4.381,13 | 4.381,13 1.696.162 1.692.865
K214 132,89 132,89 677.068 K514 115,29 115,29 1.114.170 K814 186,79 186,79 1.696.349
K215 186,79 186,79 677.255 K515 234,04 234,04 1.114.404 K815 203,31 203,31 1.696.552
K216 1.993,42 1.993,42 679.248 K516 680,34 680,34 1.115.084 K816 | 1.172,80 | 1.172,80 1.697.725
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K217 564,19 564,19 679.812 K517 1.809,65 1.809,65 1.116.894 K817 | 2.410,05 2.410,05 1.700.135
K218 1.235,00 1.235,00 681.047 K518 952,46 952,46 1.117.846 K818 1.001,59 1.001,59 1.701.137
K219 10.129,73 10.129,73 691.177 681.555 K519 8.920,02 8.920,02 1.126.766 | 1.121.255 | K819 | 4.854,27 | 4.854,27 1.705.991
K220 186,79 186,79 691.364 K520 8.113,09 8.113,09 1.134.880 K820 | 4.542,98 | 4.542,98 1.710.534
K221 132,89 132,89 691.497 K521 115,29 115,29 1.134.995 K821 115,29 115,29 1.710.649
K222 186,79 186,79 691.684 K522 806,92 806,92 1.135.802 K822 311,29 311,29 1.710.960
K223 4.801,33 4.801,33 696.485 K523 2.130,73 2.130,73 1.137.932 K823 1.167,74 1.167,74 1.712.128
K224 3.057,64 3.057,64 699.543 K524 4.018,80 4.018,80 1.141.951 K824 | 2.414,51 2.414,51 1.714.543
K225 5.264,17 5.224,17 704.767 703.540 | K525 2.770,48 2.770,48 1.144.722 | 1.143.240 | K825 1.272,02 1.272,02 1.715.815
K226 4.682,74 4.682,74 709.449 K526 | 10.030,30 10.030,30 1.154.752 K826 | 3.138,09 3.138,09 1.718.953 1.714.850
K227 102,09 102,09 709.552 K527 9.979,60 9.979,60 1.164.732 K827 | 2.783,16 | 2.783,16 1.721.736
K228 109,79 109,79 709.661 K528 115,29 115,29 1.164.847 K828 115,29 115,29 1.721.851
K229 117,49 117,49 709.779 K529 50,70 50,70 1.164.898 K829 122,99 122,99 1.721.974
K230 125,19 125,19 709.904 K530 1.652,26 1.652,26 1.166.550 | 1.165.225 | K830 130,69 130,69 1.722.105
K231 132,89 132,89 710.037 K531 7.172,00 7.172,00 1.173.722 K831 138,39 138,39 1.722.243
K232 140,59 140,59 710.178 K532 1.206,04 1.206,04 1.174.928 K832 146,09 146,09 1.722.389
K233 148,29 148,29 710.326 K533 | 10.192,73 10.192,73 1.185.121 K833 | 6.057,18 6.057,18 1.728.447
K234 155,99 155,99 710.482 K534 9.449,48 9.449,48 1.194.570 | 1.187.210 | K834 | 5.329.,85 5.329,85 1.733.776
K235 163,69 163,69 710.645 K535 115,29 115,29 1.194.685 K835 115,29 115,29 1.733.892
K236 171,39 171,39 710.817 K536 116,39 116,39 1.194.802 K836 122,99 122,99 1.734.015
K237 123,00 123,00 710.940 K537 117,49 117,49 1.194.919 K837 130,69 130,69 1.734.145
K238 567,00 567,00 711.507 K538 118,59 118,59 1.195.038 K838 138,39 138,39 1.734.284
K239 117,49 117,49 711.624 K539 119,69 119,69 1.195.158 K839 146,09 146,09 1.734.430
K240 125,19 125,19 711.750 K540 120,79 120,79 1.195.278 K840 | 6.309,72 6.309,72 1.740.740 1.736.835
K241 132,89 132,89 711.882 K541 121,89 121,89 1.195.400 K841 | 5.699,75 5.699,75 1.746.439
K242 140,59 140,59 712.023 K542 | 12.212,00 12.212,00 1.207.612 K842 115,29 115,29 1.746.555
K243 148,29 148,29 712.171 K543 358,00 358,00 1.207.970 K843 609,97 609,97 1.747.165
K244 118,59 118,59 712.290 K544 2.314,00 2.314,00 1.210.284 | 1.209.195 | K844 | 2.143,94 | 2.143,94 1.749.309
K245 119,69 119,69 712.410 K545 3.245,00 3.245,00 1.213.529 K845 | 2.267,27 | 2.267,27 1.751.576
K246 8.028,27 8.028,27 720.438 K546 9.123,00 9.123,00 1.222.652 K846 | 1.898,51 1.898,51 1.753.474
K247 7.586,01 7.586,01 728.024 725.525 K547 5.432,00 5.432,00 1.228.084 K847 | 5.946,02 5.946,02 1.759.420 1.758.820
K248 8.028,27 8.028,27 736.052 K548 1.235,00 1.235,00 1.229.319 K848 | 5.574,59 5.574,59 1.764.995
K249 7.586,01 7.586,01 743.638 K549 8.765,00 8.765,00 1.238.084 | 1.231.180 | K849 186,79 186,79 1.765.182
K250 34,00 34,00 743.672 K550 | 12.353,00 12.353,00 1.250.437 K850 371,43 371,43 1.765.553
K251 8.954,00 8.954,00 752.626 747.510 | K551 | 23.456,00 | 23.116,00 1.273.553 | 1.253.165 | K851 1.302,25 1.302,25 1.766.855
K252 163,69 163,69 752.790 K552 521,00 521,00 1.274.074 K852 | 2.852,25 2.852,25 1.769.708
K253 117,49 117,49 752.907 K553 1.235,00 1.235,00 1.275.309 | 1.275.150 | K853 1.791,52 1.791,52 1.771.499
K254 3.521,00 3.521,00 756.428 K554 123,00 123,00 1.275.432 K854 | 2.707,92 | 2.707,92 1.774.207
K255 8.709,00 8.709,00 765.137 K555 2.390,00 2.390,00 1.277.822 K855 | 2.256,30 | 2.256,30 1.776.463
K256 155,99 155,99 765.293 K556 8.954,00 8.954,00 1.286.776 K856 186,79 186,79 1.776.650
K257 148,29 148,29 765.442 K557 163,69 163,69 1.286.940 K857 451,62 451,62 1.777.102
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K258 171,39 171,39 | 765.613 K558 | 117,49 117,49 1.287.057 K858 | 804,87 | 80487 | 1.777.907
K259 2467,66 | 2.467,66 | 768.081 K559 | 2.176,00 | 2.176,00 | 1.289.233 K859 | 1.543,92 | 1.543,92 | 1.779.451
K260 349560 | 3.49560 | 771.576 | 769.495 | K560 | 5.689,00 | 5.689,00 | 1.294.922 K860 | 359,13 | 359,13 | 1.779.810
K261 346894 | 3.468,94 | 775.045 K561 | 143,89 143,89 1.295.066 K861 | 6.337,51 | 6.333,51 | 1.786.143 | 1.780.805
K262 102,09 102,00 | 775.147 K562 | 144,99 144,99 1295211 K862 | 625592 | 6.25592 | 1.792.399
K263 155,99 155,99 | 775303 K563 | 102,09 102,09 1.295.313 K863 | 146,09 | 146,09 | 1.792.545
K264 148,29 14829 | 775452 K564 | 155,99 155,99 1.295.469 K864 | 81,58 81,58 1.792.627
K265 171,39 171,39 | 775.623 K565 | 148,29 148,29 1.295.618 K865 | 46038 | 46038 | 1.793.087
K266 1.014,05 | 1.014,05 | 776.637 K566 | 171,39 171,39 1.295.789 K866 | 4.384,69 | 4.384,69 | 1.797.472
K267 8.572,85 | 8.572,85 | 785.210 K567 | 150,49 150,49 1.295.940 K867 | 1.492,43 | 1.49243 | 1.798.964
K268 7612,13 | 7.612,13 | 792.822 | 791.480 | K568 | 151,59 151,59 1.296.091 K868 | 6.542,53 | 6.542,53 | 1.805.507 | 1.802.790
K269 102,09 102,00 | 792.924 K569 | 152,69 152,69 1.296.244 K869 | 5.724,53 | 5.724,53 | 1.811.231
K270 155,99 15599 | 793.080 K570 | 153,79 153,79 1.296.398 K870 | 146,09 | 146,09 | 1.811.378
K271 148,29 14829 | 793228 K571 | 154,89 154,89 1.296.553 K871 | 81800 | 818,00 | 1.812.196
K272 171,39 171,39 | 793.400 K572 | 155,99 155,99 1.296.709 K872 | 1.40431 | 1.40431 | 1.813.600
K273 1.887,96 | 1.887,96 | 795288 K573 | 157,09 157,09 1.296.866 K873 | 3.974,15 | 3.974,15 | 1.817.574
K274 7.765,00 | 7.765,00 | 803.053 K574 | 158,19 321,00 1.297.187 | 1.297.135 | K874 | 1.164,07 | 1.164,07 | 1.818.738
K275 3211,00 | 3.211,00 | 806.264 K575 | 159,29 159,29 1.297.346 K875 | 1.611,65 | 1.611,65 | 1.820.350
K276 102,09 102,09 | 806.366 K576 | 123500 | 123500 | 1.298.581 K876 | 1.339,08 | 1.339,08 | 1.821.689
K277 155,99 15599 | 806.522 K577 | 2.341,00 | 234100 | 1.300.922 K877 | 146,09 | 146,09 | 1.821.835
K278 148,29 148,29 | 806.670 K578 | 117,49 117,49 1.301.039 K878 | 27257 | 272,57 | 1.822.107
K279 171,39 171,39 | 806.841 K579 | 125,19 125,19 1.301.165 K879 | 48651 | 486,51 | 1.822.594
K280 2.357,00 | 2.357,00 | 809.198 K580 | 132,89 132,89 1.301.298 K880 | 666,67 | 666,67 | 1.823.261
K281 9.187,00 | 9.187,00 | 818.385 | 813.465 | K581 | 140,59 140,59 1.301.438 K881 | 45848 | 45848 | 1.823.719
K282 132400 | 1.324,00 | 819.709 K582 | 14829 148,29 1.301.586 K882 | 2.057,24 | 2.05724 | 1825776 | 1.824.775
K283 186,79 186,79 | 819.896 K583 | 118,59 118,59 1.301.705 K883 | 2.00042 | 2.00042 | 1.827.777
K284 186,79 186,79 | 820.083 K584 | 119,69 119,69 1.301.825 K884 | 11529 | 11529 | 1.827.892
K285 102,09 102,09 | 820.185 K585 | 8.02827 | 8.02827 | 1.309.853 K885 | 12299 | 122,99 | 1.828.015
K286 155,99 15599 | 820341 K586 | 7.586,01 | 7.586,01 | 1.317.439 K886 | 130,69 | 130,60 | 1.828.146
K287 148,29 148,29 | 820489 K587 | 8.02827 | 8.02827 | 1.325.467 | 1.319.120 | K887 | 138,39 | 13839 | 1.828.284
K288 171,39 171,39 | 820.661 K588 | 7.586,01 | 7.586,01 | 1.333.053 K888 | 146,09 | 146,09 | 1.828.430
K289 102,09 102,09 | 820.763 K589 | 523500 | 523500 | 1.338.288 K889 | 850034 | 8.500,34 | 1.836.931
K290 102,09 102,09 | 820.865 K590 | 8.954,00 | 895400 | 1.347.242 | 1.341.105 | K890 | 8.220,54 | 8.220,54 | 1.845.151
K291 102,09 102,090 | 820.967 K591 | 163,69 163,69 1.347.406 K891 | 11529 | 11529 | 1.845.266
K292 102,09 102,00 | 821.069 K592 | 117,49 117,49 1.347.523 K892 | 850034 | 8.400,34 | 1.853.667 | 1.846.760
K293 158729 | 1.587,29 | 822.656 K593 | 8.123,00 | 8.123,00 | 1.355.646 K893 | 130,69 | 130,60 | 1.853.797
K294 103933 | 1.039,33 | 823.69 K594 | 4.533,00 | 453300 | 1.360.179 K894 |24.128,00 | 24.128,00 | 1.877.925 | 1.868.745
K295 749979 | 7.499,79 | 831.19% K595 | 181,29 181,29 1.360.361 K895 | 12.855,00 | 12.855,00 | 1.890.780 | 1.890.730
K296 6.88322 | 6.87822 | 838.074 | 835.450 | K596 | 182,39 182,39 1.360.543 K896 | 41.212,00 | 41.212,00 | 1.931.992 | 1.912.715
K297 186,79 186,79 | 838.261 K597 | 183,49 183,49 1.360.727 K897 | 2.808,41 | 2.808,41 | 1.934.801 | 1.934.700
K298 186,79 186,79 | 838.447 K598 | 184,59 184,59 1.360.911 K898 |36.712,00 | 36.812,00 | 1.971.613 | 1.956.685
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K299 102,09 102,09 | 838.549 K599 | 154,89 15489 | 1.361.066 K899 |24.523,00 | 24.523,00 | 1.996.136 | 1.978.670
K300 155,99 155,99 | 838.705 K600 | 155,99 15599 | 1.361.222 K900 | 25.508,75 | 25.508,75 | 2.021.645 [ 2.000.655
Ek C. Diizeltme Katsayilari

Giivenlik %
99% 95% 90% 85% 80% 75% 70% 63% 50%
Hata Katsayilar

1 2,03 1,75 1,58 1,48 1,39 1,31 1,23 1,14 0,98
2 1,77 1,55 1,44 1
3 1,64 1,46
4 1,56 14
5 1,5 1,36
6 1,46 1,33
7 1,43 1,3
8 1,41 1,29
9 1,38 1,27
10 1,36 1,26
11 1,34 1,25
12 1,32 1,24
13 1,31 1,23
14 1,3 1,22
15 1,29 1,21
16 1,28 1,2
17 1,27 1,2
18 1,26 1,19
19 1,25 1,19
20 1,25 1,18
21 1,24 1,18
22 1,24 1,17
23 1,23 1,17
24 1,23 1,16
25 1,22 1,16
26 1,22 1,15
27 1,22 1,15
28 1,21 1,14
29 1,21 1,14
30 1,2 1,13
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Turistik tiriinlerin kendine has 6zellikleri nedeniyle, turistler satin alma kararlarin1 soyut bilgilerle ve
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I. GIRIS
Ekonomi bilimi temelli yaklasimlar miisterileri, simirli varliklarla (para) elde etmeyi
planladig1 degerin (ilirlin) yararin1 en iist diizeye ¢ikarmayir amaglayan, bir tiir “Homo

JED)

Economicus'” olarak goriir. Kuskusuz bu varsayim tamamen gegerli olsaydi, liriinlerin sadece
islevselligine ve nesnel 6zelliklerine 6nem verip bunlart 6n plana ¢ikartmak yeterli olacakt.
Oysaki miisteriler sadece islevsel degerlere degil duyusal, duygusal ve bilissel degerlere ve yeni
deneyimlere de dnem vermektedir. Ozellikle insan yasaminin kendisini bir icerik ve tiiketim
sahas1 olarak gdren post modern bir zamanda yasadigimiz diisiiniiliirse, miisteri davranisi ile
iligkili birgok kavram radikal bir bakis agis1 ile yeniden degerlendirilmelidir. Bunun yani sira
teknoloji ile ortaya ¢ikan yeniliklerin, yeni aligkanliklar ve davranis bi¢imleri yaratmasi da
misteri davranigi kavraminin sinirlarin1 daha da genisletmektedir. Genisleyen miisteri davranisi
kavraminin en ¢ok karmasik hale geldigi sektorlerin basinda siiphesiz turizm gelmektedir.
Turizm sektorli sadece miisterilerinin davranigsal doniisiimlerine degil sektoriin kendisinden
kaynakli yerlesik problemlere de odaklanmak zorundadir. Turistik {irlin ve hizmetlerin kendine
has 6zellikleri géz oniine alindiginda, turizm endiistrisinin sadece soyut bilgilerle ve vaatlerle
ortaya ¢iktigi ve turistlerin bu soyut ve vaat igeren bilgilerle satin alma davranigim
gerceklestirmek zorunda kaldigi goriilmektedir. Turizm endiistrisi bu soruna kars1 teknolojik
bilgi yapilarindan faydalanarak soyut vaatlerin dolduramadigi algit boslugunu doldurmaya
caligmaktadir. Fakat bir taraftan da teknoloji, kullanicilarinda yarattigi doniisiimle, turistik
davraniglarda ve taleplerinde 6nemli degisimler yaratmaktadir. Dinamik bir siire¢ i¢inde turizm
isletmeleri mevcut algi bosluklarint doldurmaya calistikca teknolojik yeni servis ve
aligkanliklar yeni hazlar, yeni okuma bi¢imleri ve dolayisiyla yeni algi bosluklar
yaratmaktadir. Turizm sektorii bu algl boslugunu doldurma macerasinda en sik kullandigi
medya aract web siteleridir. Teknolojik gelismelere paralel olarak gelisen web sitelerinin
miisteri davranislarini degistirebilecek bir degisken oldugu ve 6zellikle memnuniyet ve satin
alma niyeti kavramlar1 lizerinde etkili oldugu bazi ¢alismalarda vurgulanmaktadir (Novak vd.,
2000; Bai vd., 2008; Wang vd., 2015). Fakat sektor i¢indeki her turistik isletme bu degerlerin

farkinda olmayabilir veya bdyle bir web sitesini etkin olarak kullanmada sorunlar yasanabilir.

Bu arastirmada web site tasarimi ile web baglilig1 arasindaki araci iliskiye odaklanarak

otel web tasariminin memnuniyet ve satin alma niyeti kavramlariyla olan olasi iliskileri ortaya

"' Homo Economiscus: Alfred Marshall tarafindan ortaya atilan ve klasik iktisadin temel varsaymmi olan “homo
economicus”, tiiketici olarak fayda maksimizasyonu, iiretici olarak kar maksimizasyonu pesinde kosan rasyonel
insani tanimlamaktadir. Temelinde Bentham’in “bireyin haz arayan ve elemden kagan bir varlik” olduguna iliskin
psikolojik aksiyomu vardir.
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koyulmustur. Bu iliski web sitesi baglilig1 iizerinden kurulmaya c¢alisilmis ve hipotezler bu
dogrultuda gelistirilmistir. Literatiirde i gezginlerinin otel web tasarim goriisleriyle ve satin
alma niyetini web sitesi baglilig1 lizerinden degerlendiren bir ¢aligmaya rastlanmamistir. Bu
arastirmada Onciiller, aracilar ve ¢iktilar S.O.R. (Stimulus — Organism - Response) ¢ergevesi
icinde arastirma modeline doniistiiriilmiis ve test edilmistir. Daha sonra O6rneklem ve veri
toplama yontemleri ortaya koyulmus, veri analizi ve sonuglart irdelenmistir. En sonunda ise

sonug, arastirmanin sinirliliklar: ve onerilerle ilgili fikirler sunulmustur.
II. LITERATUR TARAMASI

Web siteleri, kullanicilart hakkinda sagladigi ¢cok boyutlu verilerle (Yang ve Lai, 2006)
ve gliniimiizde birlikte calistig1 servisler veya analiz yapan uygulamalarla (Senecal vd, 2002;
Van den Poel ve Buckinx, 2005) tarihin en 6lgiilebilir arac1 (Bughin vd., 2008) olarak kabul
edilebilir. Brush (2001) web tasarimini bir teknolojik sistem mimarisi, bir bilgi dagitim yontemi
ve bir kullanici arabirimi sistemi olarak 6zetlemektedir. Ayrica, Au Yeung ve Law (2004)
kullanilabilirlik ve islevsellik, bilgi kalitesi, sistem ve kullanim kolayligi, Pavlou vd. (2007)
gizlilik ve giivenlik, Wang vd. (2015) kullanislhilik, islevsellik ve giivenlik gibi farkli boyutlarda
web tasarim kalitesini degerlendirmislerdir. Klasik anlayisla web tasarimlarinin cezbedici
grafik unsurlarina (Jarvenpaa, 1990), giivenlik ve gizlilik sistemlerine (Junaini ve Sidi, 2007)
ve okunabilirlik, tutarlilik, ¢esitlilik gibi islevsel bilgi iceriklerine sahip olmasi bugiin bir
rekabet avantaj1 yaratmamaktadir. Gliniimiizde web siteleri cok daha genis bir anlam tasimakta
ve miisteri iliskilerini gelistirmek, miisteri destegini kolaylastirmak ve ¢evrimigi ziyaretgileri
miisterilere doniistiirmek gibi kritik operasyonlarda kullanilmaktadir. Rosen ve Purinton (2004)
cevrimici deneyimlerdeki artan sezgisel ve duygusal degerlendirme unsurlarina dikkat ¢ekerek,
kaliteli bir web tasarimini, kullanicisinin diinyasini1 yansitan, yasam bi¢imine uyumlu gorsel
unsurlar sunabilen ve kullanicisinin biligsel haritalarina dahil olabilen bir yazilim sistemi ve

etkilesimsel iletisime sahip sosyal bir medya olarak tanimlamaktadir.

Bir otel web sitesi kullanicist i¢in sadece tasarimsal bir unsur veya bir iletisim kanali
degildir. Zaten web site tasarim kalitesini fonksiyonel ve teknik sinirlar i¢inde tutan arastirmalar
bazi calismalarda elestirilmistir (Wang vd., 2015). Otel web site tasarim kalitesinin gorsel,
iletisimsel ve islevsel unsurlar1 kullanicinin bilgi ihtiyaglarini karsilayabilmeli, ikna edici bir
etkinlige sahip olmali ve pozitif algilarin1 harekete gecirebilmelidir. Kullanicisi i¢in otel web
sitesi hizmet sunan turistik isletmeden ayr1 diisiinlilmemekte (Li vd., 2006), isletmenin yetkili

bir subesi veya temsilcisi gibi algilanmakta (Gefen, Karahanna ve Straub, 2003) ve iletisimini
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bu algiya gore gergeklestirmektedir. Palmer (2002), dogru planlanmis bir web tasariminin igerik
cesitliligi sunumunda gosterecegi dogru stratejilerle tekrar ziyaret, memnuniyet ve satin alma

eylemlerine aracilik edebilecegini ortaya koymustur.

Turizm endiistrisindeki konuklar satin alma oncesi otel web siteleri iizerinden bilgi
aramakta, gecmis tatil deneyimlerini yansitan video ve resimlere bakmakta, yorumlar
okumakta, rezervasyon ve satin alma islemi gergeklestirmektedir. Bu acidan bakildiginda
konuklarin web siteleriyle olan iligkisinde fayda ve haz veren 6gelerin 6nemi ¢ok yiiksektir.
Konuklar ile hizmet veren isletmelerin web siteleri arasindaki etkilesimin haz ve eglence
ogelerini icermeye baslamasiyla literatlirde farkli kavramlar 1s18inda yeni yaklagimlar ortaya
koyulmaktadir. Yapiskanlik, degistirme davranist (Li vd., 2006), bilissel kilitlenme
(Zauberman, 2003), biligsel sogurma (Agarwal ve Karahanna, 2000) ve siiregen katilim
(Huang, 2006) gibi kavramlar bireyin web sitesi ile etkilesiminde gecici olarak baglilik
yasadigimi vurgulamaktadir. Literatiirde “engagement” olarak yer alan bu biligsel baglilik
durumu (Mollen ve Wilson, 2010) giiniimiizde “web site engagement” kavrami 1s18inda genis
olarak islenmektedir. Tiirkce literatiirde esanlamli kelime bulmakta zorluk ¢ekildiginden
sorunlu bir kavram olan “engagement” Ingilizcede, bir kisi veya bir durumla yogun sekilde
ilgilenme sonucu ortaya ¢ikan baglanma, uyum gosterme ve 6zverili bir katilim gésterme olarak
yorumlanmaktadir. Engagement denilen bagliligin olusabilmesi i¢in web sitesinin Oncelikle
etkileyici bir ¢ekicilige sahip olmasi (Gao ve Bai, 2014), bireylerin ilgisini ve dikkatini ¢cekmesi,
onlar1 cezbederek yakalamasi (Jacques vd., 1995) ve alikoymasi (Mollen ve Wilson, 2010)
gerekmektedir. Bu agidan bakildiginda bireyin bir olguya baglanmasi ¢evrimi¢i hem dinamik
bir siiregtir hem de bireyin biligsel kontroliiniin kilitlendigi 6zel bir durumdur. Bu 6zel biligsel
deneyimde ilgi seviyesi ve yasanilan biitiinciil katilim durumu gergek ¢evreye kars1 6z-bilincin
kaybolmastyla (self-consciousness distortion) veya ger¢ek zaman hissinin kaybolmasiyla (time
distortion) sonuglanabilmektedir. Yani web siteleri bilginin sunumunda sadece yer, zaman, hiz,
kolaylik ve esneklik gibi avantajlar sunmamaktadir. Ayrica eglenceli ve sosyal bir sunum

bicimiyle baglilig1 destekleyici nitelikleri sergileyebilmektedir.

Web sitelerindeki tasarim zekasinin kalitesi ve basarisi, kullanicisini web sitenin
unsurlariyla basarili bir sekilde biitiinlestirmesine baghdir. Bu basar1 ¢evrimigi ortamlarda
ulagilmasi amaglanan miisteri memnuniyeti ve satin alma niyetinin 6nciil bir tetikleyicisidir.
Miisteri memnuniyeti kavrami tiim endiistrilerde hem performans ve rekabet hem de kazang ve
stirdiiriilebilirlik etkisi nedeniyle temel kavramlardan biridir. Miisteri memnuniyeti, gecmis

deneyimler, beklentiler ve mevcut elde edilen degere gosterilen tepkinin biitiinlesmesiyle
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meydana gelen psikolojik bir yargidir. Memnuniyetin belirleyici olarak etki ettigi kavramlardan
biri de davranigsal niyetlerin bir boyutu olan satin alma niyetidir (Wang vd., 2015; Zeithaml
vd., 2006). Bir¢ok arastirmada (Oliver, 1997) insan bilgisayar etkilesiminde memnuniyet
pozitif davranigsal niyetler tizerinde 6nemli bir belirleyici olarak gosterilmektedir. Dolayisiyla
bu ¢alismada memnuniyet, web site tasariminin kalitesine bagli olarak gelisen web bagliliginin
bir sonucu olarak goriilmekte; satin alma niyetinin de tetikleyici bir sonucu olarak kabul

edilmektedir.

Sonug olarak, web siteleri yasadigimiz yiizyilda turistik hizmet saglayicilar ve
tiiketicileri arasinda aracilik rolii iistlenen ana iletisim kanalidir. Insan bilgisayar etkilesiminin
en bliylik arac1 olan web siteleri tiiketicinin ge¢mis deneyimlerinden dogan kaygilar1 ve
beklentileriyle ortaya ¢ikan hazsal sorulari cevaplamak ve bunu da hem ikna edici hem de
basaril1 bir akis saglayan formatta sunmakla yiikiimliidiir. Ozellikle turizm endiistrisinde web
siteleri lizerinden gergeklesen bilgi arama deneyimi tatil deneyiminin bir parcgasi olarak kabul
edilmeli ve bu ¢evrimici deneyim dogru tasarlanmalidir. Sunulan bilginin, sistemin ve hizmetin
kalitesi mutlaka dogru bir akist saglayabilmeli ve kullanicty1 web sitesiyle
biitlinlestirebilmelidir. Web sitesi ile kullanicinin biitiinlesmesiyle ortaya ¢ikan pozitif deneyim
ve haz hem memnuniyet hem de satin alma niyeti faktorlerini doniistiiren dominant bir kaynak
olabilir. Bu noktada, miisteri memnuniyeti ve satin alma niyeti arasindaki iliski aslinda
tamamlayic1 ve biitiinlesik bir iligskidir. Miisteri memnuniyeti iiriin veya hizmete yonelik
gelistirilen etkilesimsel deneyimin sonucu olusan pozitif algi iken, satin alma niyeti ise bu
pozitif alginin yarattig1 davranisi gerceklestirme istegini ifade etmektedir. Tiim bu arglimanlara

dayali olarak agagidaki hipotezler gelistirilmistir:
Hi: Otel web tasarim kalitesi web bagliligin1 pozitif bicimde etkilemektedir.
H». Web baglilig1 miisteri memnuniyetini pozitif bicimde etkilemektedir.
Hs. Web baglilig1 satin alma niyetini pozitif bigimde etkilemektedir.

Ha. Miisteri memnuniyeti satin alma niyetini pozitif bigcimde etkilemektedir.
ITI. ARASTIRMA YONTEMI

Bu calismada test edilecek iliskileri ve hipotezleri model S.O.R. ¢ergevesi 1s1ginda
tasarlanmigtir. S.O.R. ¢ercevesi stimulus (uyarict veya tetikleyici), organism (dahili veya aract
varlik) ve response (tepki) kelimelerinin bas harfleriyle olusturulmus bir model diizenidir. Bu

diizenin ortaya atilmasindaki ana amag, ¢evrenin, cevresel degiskenlerin, miidahale edici
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davraniglarin ve sonuglarinin ayri ayr1 boyutlarda siralanmasi (Donovan ve Rositter, 1982: 36)
ve agiklamalarin kategorize edilmesidir. Turizm endiistrisi de, diger tiim sosyal bilimlere dayali
endiistrilerde oldugu gibi, genis bir cevreye, onlarca degiskene ve siirece etki edebilecek sayisiz
arac1 faktore sahiptir. Anlasilabilir bir agiklama iiretebilmek i¢in S.O.R. cercevesi aciklayici
arastirma modeli liretimine katkida bulunmaktadir. Modelde uyarici veya tetikleyici (stimulus)
etken olarak web site tasarim kalitesi ele alinmigtir. Modelde araci faktor olarak web baglilig
(web engagement) kavrami diisliniilmiistiir. Web tasarimi baglaminda web bagliligi, web
sitesinin tetikledigi psikolojik ve fonksiyonel faktorleri aciklamak i¢in dogru bir kavramdir.
Son olarak, tetikleyici ve araci faktoriin sekillendirdigi tepkiler olarak memnuniyet ve satin

alma niyeti kavramlart modele dahil edilmistir.

| Uyarici (Stimulus) | Araci (Organism) | Tepki (Response) |

Kullamighlik Kontrol Zaman Algisi
Dondsumi .
— Memnuniyet
i . Website Website
Islevsellik Kalitesi Baglihgn
Satinalma
— Niyeti
L PP Meydan

Givenlik Genbildinm

Sekil I: Arastirma Cercevesi ve Modeli

Onerilen modeli ve hipotezleri test etmek icin nicel arastirma ydntemi benimsenmistir.
Verilerden yansiyan gizli yapilar1 ve yapisal iliskileri ampirik olarak test etmek icin kesitsel
veri toplama yaklasimi tercih edilmis ve ¢evrimic¢i anket yontemi kullanilmistir. Demografik
faktorlerle birlikte modeldeki her boyut i¢in toplam 5 boliimde hazirlanan ¢evrimigi anket
iizerinden Birlesik Arap Emirlikleri’nin Dubai sehrindeki Dubai Marina, Al Sufouh ve Al
Barsha bélgelerinde yer alan 9 otelden veriler toplanmistir. Orneklem seciminde is amagli ve
otelde 15 gilinden az siirede konaklayan konuklar sec¢ilmistir. Ayrica drneklemin konaklama
oncesi son 3 ayda otel web siteleri aracilifiyla arastirma yapmasi, rezervasyon ve satin alma
gerceklestirmesine dikkat edilmistir. Dolayisiyla arastirma sadece ¢evrimic¢i satin alma
deneyimi sahibi olan konuklar1 icerecek sekilde yonetilmistir. Orneklemin demografik

ozelliklerine iligkin bilgiler Tablo 1°de gosterilmektedir.
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Tablo 1. Orneklemin Demografik Ozellikleri

Demografik Ozellikler Say1 / Yiizde (%)
Cinsiyet
Erkek 251 - %68.4
Kadin 116 - %31.6
Yas
18-25 19 - %5.2
26-35 98 - %26.7
36-45 204 - %55.6
46-55 41 - %l11.2
56 ve lizeri 5-%1.3
Egitim Durumu
Onlisans ve alt1 49 - %13.3
Lisans 237 - %64.6
Yiiksek Lisans ve Uzeri 81-%22.1
Gelir Durumu (USD $/Aylik)
2000 ve alt1 27 - %7.3
2000 — 4000 281 - %76.6
4000 — 7000 56-%15.2
7000 ve tizeri 3-%0.9
Internet Kullanim Deneyimi
0-3 Y1l 4-%I1.1
4-6 Y1l 57-%I15.5
6 ve lizeri 306 - %83.4
Toplam 367 - %100

Anketin diger boliimleri modeli olusturan ana yapilar {izerinedir. Ana yapilardan otel
web site tasarimi kalitesi Wang vd. (2015) tarafindan gelistirilen dlgekle Slgiilmiistiir. Olgek,
kullanighlik (6), islevsellik (5) ve giivenlik/gizlilik (3) olmak iizere 3 alt boyuttan ve toplam 14
sorudan olugmaktadir. Web baglhiligi ise Espineira (2010) tarafindan gelistirilen Website
Engagement dlgegi ile dl¢iilmiistiir. Olgek, kontrol (3), zaman algis1 déniisiimii (3), geribildirim
(3) ve meydan okuma (4) olmak iizere 4 alt boyuttan ve 14 sorudan olusmaktadir. Miisteri
memnuniyeti ve satin alma niyeti ise tek boyutlu ve iiger soruluk boliimler halinde sorulmustur
(Ali, 2016). Anket besli likert 6lgegine gore (1- Kesinlikle Katilmiyorum, 2- Katilmiyorum, 3-
Fikrim Yok, 4- Katiliyorum, 5- Kesinlikle Katiliyorum) hazirlanmistir. Ifadeler ise (1)
kesinlikle Katilmiyorum” Veri toplama isleminden dnce birer 6n test (N=20) ve pilot test (70)
gerceklestirilmistir. Bu testler sonucunda ifadelerle ilgili toplam 11 ifadede revizyona
gidilmigtir. Veriler, Mart-Haziran 2017 doneminde 20 tablet kullanarak Limesurvey adl
yazilima dayali olarak gelistirilen bir aplikasyon iizerinden toplanmistir. Sistem {lizerinde 379
yanit toplanmasina ragmen 12 formda ciddi eksiklikler nedeniyle iptal edilmis ve 367 yanit veri
analizi i¢in kullanilmistir. Arastirmalarda anket verilerindeki eksik veriler ¢ok degiskenli

analizlerde problemlere neden oldugundan 6nemli bir sorun olarak goriiliir (Little, 1988). Bu
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arastirmada eksik veriler i¢in ¢oklu atama yontemi kullanilmis olup (Little MCAR Testi: ki
kare: 403.02, Serbestlik: 42, Anlamlilik: 0,309) eksik verilerin veri kiimesi igin bir tehdit
olusturmadig goriilmiistiir. Bu caligmada model ve hipotezler en kiigiik kare (PLS) ayirici
analizi metodu ile yapisal esitlik modellemesi kullanilarak test edilmistir. PLS, yapisal esitlik
modellerinde yol katsayilarinin tahmininde sik kullanilan bir tekniktir (Ali ve Kim, 2015).
Onerilen hipotezlerin hem anlamlilik diizeylerini ve yiiklerin dnem seviyelerini belirlemek hem
de agirlik ve yol katsayilarini ortaya koymak i¢in PLS analizi ¢alistirilmistir. Boylece yapisal
modeldeki iligkiler test edilmeden once Ol¢lim modelinin gegerliligi ortaya koyulmustur.
Elestirilere ragmen PLS, yapisal modellerde yol katsayilarinin tahmininde iyi bilinen bir
tekniktir ve son zamanlarda latent yapilara odaklanan turizm arastirmalarinda siklikla
kullanilmaktadir (Ali ve Kim, 2015). PLS genellikle normal olmayan veri setlerinde veya kiiciik
orneklem biiyiikliigline sahip arastirmalarda onerilmesine ragmen orta 6rneklem biiyiikliikleri

altindaki latent yapilar1 da modelleme kabiliyetine sahiptir (Hair ve ark., 2013).

IV. BULGULAR VE ANALIZLER

Bu asamada ilk olarak 6l¢iim modeli, faktor yiiklemeleri, bilesik giivenilirlik (CR) ve
ayiklanan ortalama varyans (AVE) degerleri yardimiyla yakinsak gecerliligi test edilmistir.
Tablo 2’de gosterildigi lizere, 5 madde hari¢ tiim maddelerin yliklenme degerleri, modeldeki
gizli yapilar1 gosteren CR degerleri ve toplam varyans degisimini yansitan AVE degerleri ¢ok
net sekilde varsayilan degerlerin (Hair vd., 2013) iizerindedir. Ilgili 5 madde &lcekten

cikarilarak analiz tekrar yapilmistir. Cikarilan maddeler de ilgili tablo {izerinde gdsterilmistir.

Tablo II: Aragtirma Yapilarmin Giivenirlik ve Gegerliligi

Yapilar ve Maddeler Faktor AVE CR
Yiikleri

WEBSITE TASARIM KALITESI

Otel Web Sitesi Kullanilabilirligi 0.801  0.922

Sitede anlasilabilir ve sade bir dil kullanilmistir 0.881

Sitedeki bilgiler kolaylikla anlasilabilir niteliktedir 0.809

Site kullanict dostu bir diizen i¢inde tasarlanmistir - - -

Sitedeki bilgiler diizenli bir sekilde organize edilmistir 0.722

Sitedeki resimler metinlerle uyumludur 0.794

Menii ogelerine ulasim basit ve kolaydwr 0.916

Otel Web Sitesi Islevselligi 0.641  0.890

Site otel rezervasyon bilgilerini tam olarak i¢ermektedir 0.651

Site otel tesis bilgilerini tam olarak i¢ermektedir 0.699

Site otel promosyon bilgilerini tam olarak icermektedir - - -
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Site otel odalarinin bilgilerini tam olarak icermektedir
Site destinasyonla ilgili bilgileri tam olarak i¢ermektedir

Otel Web Sitesi Giivenligi ve Gizliligi

Site kisisel verilerle ilgili dogru gizlilik politikasina
sahiptir

Site giivenli ¢evrimi¢i odeme yontemleri sunabilmektedir
Site giivenligi uzman kuruluglarca denetlenmektedir

WEB SITESI BAGLILIGI

Kontrol

Otel web sitesinde gezinirken kontrol altinda oldugumu
hissettim

Otel web sitesi etkilesimimde kontrol altinda oldugumu
hissettim

Otel web sitesi cevrimici etkilesimde bana denetleme
glicti vermektedir

Zaman Algis1 Doniisiimii

Otel web sitesinde gezinirken zaman ¢ok hizli ilerledi
Otel web sitesinde gezinirken zamanmn nasil gegtigini
anlamadim

Otel web sitesinde gezinirken zaman su gibi akip gitti

Geribildirim

Otel web sitesindeki bilgilerin diizeni bana anlamli geldi.
Otel web sitesindeki bilgilerin diizeni kafa karistirict
degildir.

Aradigim bilgilere ulasmak icin c¢ok fazla tiklama
yapmadim

Meydan Okuma

Otel web sitesinin kullanimi kolaydi

Otel web sitesinin kullanimi zihinsel olarak yorucu
degildi

Otel web sitesinin kullanimi rahatsizlik vermedi

MEMNUNIYET

Otel web sitesinden aldigim bilgilerden ¢cok memnunum
Otelin web sitesine karsi olumlu bir tutum besliyorum
Otelin web sitesiyle olan etkilesimim tatmin ediciydi

CEVRIMICI SATIN ALMA NiYETI

Muhtemelen bu otel web sitesi ile gelecekte tekrar islem
yapacagim

Bu otel web sitesini tekrar kullanmay: planliyorum

Bu otel web sitesini tekrar kullanacagimi tahmin
ediyorum

0.713
0.800
0.703

0.631

0.819
0.915

0.792

0.870
0.808

0.901

0.810

0.781

0.737
0.819

0.901
0.923
0.909

0.939

0.917
0.812

0.627

0.833

0.846

0.766

0.707

0.881

0.840

0.871

930

941

0.893

0.844

0.951

0.947
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Tablo 3°de gosterildigi lizere ayirt edici gecgerlilik (discriminant validity) i¢in her bir
AVE’nin kare kokiine bakilmis ve yapt korelasyon matrisindeki iligkili yapilar arasi
korelasyonlardan biiyiik oldugu goriilmiistiir. Elde edilen degerler 1s1ginda tiim yapilar i¢in
yeterli ayirt edici gecerlilik goriilmiistiir. Ayrica ayirt edici gegerliligi degerlendirmek i¢in
Henseler vd. (2015) tarafindan da kullanilan heterotrait-monotrait (HTMT) korelasyon oranina

bakilmig ve ayirt edici gecerligin bir sorun olmadigi goriilmiistiir.

Tablo III: Ayirt Edici ve HTMT Gegerlilikleri

SN GG ME ZA is KU KO GB MO

Cevrimigci Satin 0.910

Alma Niyeti

Giivenlik ve Gizlilik  0.441 0.879

Memnuniyet 0.408 0.390 0.913

Zaman Algisi 0.452 0.386 0.491 0.887

Dontistimii

Islevsellik 0.470 0.370 0.504 0.457 0.901

Kullanilabilirlik 0.404 0.411 0500 0429 0.425 0.884

Kontrol 0.501 0.365 0.461 0.401 0.433 0.450 0.815
Geribildirim 0.438 0.389 0409 0.409 0.409 0.399 0.394 0.874
Meydan Okuma 0.406 0.390 0413 0.399 0.435 0423 0.430 0.318 0.861
Heterotrait-

Monotrait (HTMT)

Cevrimigci Satin

Alma Niyeti

Giivenlik ve Gizlilik  0.701

Memnuniyet 0.861 0.691

Zaman Algisi 0.634 0.672 0.807

Dontistimii

Islevsellik 0.690 0.631 0.831 0.771

Kullanilabilirlik 0.681 0.645 0.812 0.734 0.803

Kontrol 0.630 0.607 0.736 0.702 0.766 0.721

Geribildirim 0.674 0.639 0.720 0.704 0.730 0.670 0.603
Meydan Okuma 0.591 0.601 0.681 0.608 0.680 0.629 0.569 0.568

Yapisal modeli ve hipotezleri test etmek ve ayrica yol katsayilarinin istatistiksel Gnemini
gorebilmek i¢in SmartPLS 3.0 paket programi kullanilmistir. Genel iyilik-uyum indeksi (GoF)
sonuclarint degerlendirmek icin gerekli olan kesme degerleri GoFsmall: 0.1, GoFmedium: 0.21
ve GoFlarge: 0.41 olarak bulunmustur. Bu ¢alismada kullanilan model i¢in GoF degeri 0.479
olarak bulunmus olup bu sonug¢ cok iyi bir model uyumu oldugunu gostermektedir. Model
uyumu i¢in ayrica SRMR degerlerine de bakilmistir. SRMR degeri PLS analizlerinde 0.08’den
kiigiikk olmasi beklenir. Bu ¢alismada SRMR degeri 0.071 olarak hesaplandi ve model
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uyumlulugu onayi i¢in yeterli goriildii. Hipotez testlerinin sonuglarina gore, web site tasarim
kalitesi web bagliliginin %31°ni (R%: 0.310) agiklamaktadir. Web bagliligt memnuniyetin %
17.1°ni (R%: 0.171) ve satin alma niyetinin ise % 40.1°ni (R%: 0.401) a¢iklamaktadur.

Tablo IV: Hipotez Testi Sonuglari

Hipotezler t-value Sonu¢
Hi: Web Site Tasarim Kalitesi > Web 19.735%* Desteklendi
Bagliligt

Hz: Web Bagliligi > Memnuniyet 13.471%* Desteklendi
Hs: Web Bagliligi = Cevrimigi Satin Alma 8.991* Desteklendi
Niyeti

Has: Memnuniyet = Cevrimigi Satin Alma 10.104* Desteklendi
Niyeti

t-value: *2.67 (P <0.01)

Yapisal model ve hipotez testlerinin sonuglariyla ortaya ¢ikan hipotezlerin desteklendigi
veya desteklenmedigi ile ilgili bulgular Tablo 4’de sunulmustur. Buna gore web site tasarim
kalitesi web bagliligini pozitif ve anlamli derecede etkilemektedir. Web bagliligi, web site
tasarim kalitesinin bir araci faktorii oldugu géz 6niine alinirsa web site kalitesinin ayn1 sekilde
memnuniyet ve satin alma niyeti arasinda da pozitif ve anlamli bir iliskide oldugu sdylenebilir.
Bu calisma web site tasarim kalitesinin web bagliligina katkida bulundugunu ve sonug olarak

memnuniyeti ve satin alma niyeti etkiledigini ortaya koymustur.

V. SONUC VE ONERI

Turizm endiistrisinde medya araglari vasitasiyla sunulan hizmetler aslinda bir vaattir ve
satin alinsa dahi deneyimlenene kadar heniiz var olmayan bir degerdir. Bu gergege turistik
irlinlerin diger niteliklerini de ekledigimizde miisterilerin kafasinda ¢ok fazla soru isareti
oldugu unutulmamalidir. Bu soru isaretleri ve yarattig1 kaygi durumu miisteriye sunulan bilgi
paketleriyle giderilmeye ¢alisilir (Espineira, 2010). Bu agidan bakildiginda turizm endiistrisi
sadece hizmet temelli bir endiistri degil ayrica bilgi temelli bir endiistri niteliklerini de
tagimaktadir. Otel hizmetleriyle ilgili bilgilerin sunuldugu en 6nemli medya araci olan web
siteleri miisterinin kaygilarini veya bilgi agiklarin1 kapamak i¢in bilgiyi belirli formatlarda
sunmalidir (Ali, 2016). Bu calismada elde edilen bulgular, web sitelerinin tasarim kalitesindeki
pozitif bir deger artisinin hem memnuniyeti hem de satin alma niyetini tesvik ettigini
gostermektedir. Bu bulgulara uyumlu benzer aragtirmalar da gostermektedir ki (Novak vd.,

2000; Bai vd., 2008; Wang vd., 2015) web tasarimin yarattig1 pozitif iligkileri, araci faktor olan
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web baglilig1 lizerinden gorebilmekteyiz. Bu arastirmada da otel web site kalitesinin seviyesi
yiikseldik¢e yasattigi web baghiliginin da yiikseldigi ve yaratti§i memnuniyetin satin alma
niyetinde tesvik edici bir faktor olarak one ¢iktig1 goriilmektedir. Bu bulgular 6zellikle Au
Yeung ve Law (2004)’1n kullanilabilirlik ve islevsellik, bilgi kalitesi, sistem ve kullanim
kolaylig1 gibi farkli boyutlar tizerinde tanimladig1 web tasarim kalitesi bulgulariyla uyumludur.
Dolayistyla, turizm endiistrisinde bilgi arama siirecinin tatil deneyiminin bir parcasi oldugu
gercegi bilinciyle, otel web sitelerinin tasarim kalitesi adina kullanilabilirlik, islevsellik,
giivenlik ve gizlilik faktorleri dogru bagliligi ve akisi yaratacak sekilde planlanmali ve
uygulanmalidir. Benzer 6nerilerde bulunan Rosen ve Purinton (2004) da online deneyimlerdeki
artan sezgisel ve duygusal degerlendirme unsurlarina dikkat ¢ekerek, kaliteli bir web tasarimini,
kullanicisinin diinyasin1 yansitan, yasam bicimine uyumlu gorsel unsurlar sunabilen ve
kullanicisinin biligsel haritalarina entegre olabilen bir yazilim sistemi ve etkilesimsel iletisime
sahip sosyal bir medya olarak tanimlamaktadir. Bu ¢alismanin sundugu bulgular ve sonuglara
bakildiginda da, web site kalitesi lizerindeki her pozitif gelismenin memnuniyet ve satin alma

niyetini pozitif olarak etkiledigi goriilmektedir.

Bu aragtirmada fark edilen bazi kapsam ve sinirlar sonraki arastirmalar i¢in Oneriler
icermektedir. Oncelikle 3 alt boyutta ele alinan web site kalitesi ile ilgili 8lcek aslinda giiniimiiz
teknolojilerinden beslenen gelismis web sitelerinin kalite unsurlarmi agiklamada oldukca
yetersizdir. Bir¢ok yeni teknolojiyle biitiinlesebilen ve yeni medya aglarina dahil olabilen Web
3.0 temelli web site sistemlerinin kalitesini 6lgmek icin yeni 6l¢eklerin gelistirilmesine ihtiyag
vardir. Bu 0l¢ek ihtiyacinin karsilanmasi ve web sitelerinin kalitesi ile ilgili indekslerin
yaratilmasi hem otellerin yeni etkilesim firsatlarin1 kesfetmesini saglayacak hem de
yoneticilerin yeni dijital pazarlama operasyonlarit uygulamasina firsatlar taniyacaktir. Ayrica
bu arastirmada elde edilmeye ¢alisilan etkiler PLS disinda yapisal esitlik modelleri ile

sinanmasinda fayda goriilmektedir.
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