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ABSTRACT: At present, arable agricultural areas especially in the developed countries have reached to their last limit. This
necessitates intensive farming, which requires the use of intense input to meet the growing demand. The most important
components of intensive farming in agricultural production are chemical input, qualified work force, high capacity production
material and mechanization. In recent years, there has been a significant increase in the level of mechanization in developing
countries such as Turkey. This study is carried out to determine the factors affecting tractor brand preference and purchase
behavior of farmers in Erzurum province. Material of this study is obtained from the questionnaires conducted in face to face
interviews with 185 farmers who are randomly selected from Yakutiye, Aziziye, Palandoken, Hasankale, Askale and ispir districts
in Erzurum province. According to the results of the study, the average land size of farms is 175 decares, while only 57 % of this
lands are irrigated. The average parcel number of the enterprises is 8, while the distance of these parcels to the enterprises is
determined to be 3.2 km. 55.1 % of the farmers have purchased brand new tractors. The most important factors that affect farmers'
brand selection are fuel consumption, price, spare parts and service network respectively. The least effective factors in brand
selection are promotional and advertising activities and after-sales customer visits. According to the results of logit regression
analysis, the education level of the farmers and the annual maintenance expenses of the tractor were found to be statistically
significant when they preferred any brand.
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Erzurum ilinde Ciftcilerin Traktér Satin Alma Davramslarmin Belirleyicileri
Uzerine Bir Analiz

OZ: Giiniimiizde gelismis {ilkeler basta olmak iizere ekilebilir tarim alanlar1 son smirina ulasmistir. Bu durum, artan talebi
karsilamak i¢in yogun girdi kullanimi gerektiren entansif tarimi zorunlu hale getirmektedir. Tarimsal tiretimde entansif tarimin en
onemli bilesenleri, kimyasal girdi, kalifiye isgiicli, yiiksek kapasiteli liretim materyali ve mekanizasyondur. Tiirkiye gibi
gelismekte olan iilkelerde de son yillarda mekanizasyon diizeyinde 6nemli artislar olmustur. Calisma, Erzurum ili ¢iftgilerinin
traktor markasi se¢imi ve satin alma davraniglarini etkileyen faktorleri belirlemek amaciyla yapilmistir. Calismanin materyalini,
Erzurum Ili Yakutiye, Aziziye, Palandoken Hasankale, Askale ve Ispir ilgelerinden tesadiifi érnekleme ile segilen 185 ¢iftciyle
yapilan yiiz yiize goriismede anket yoluyla elde edilen veriler olusturmaktadir. Calisma sonuglarina gore igletmelerin ortalama
arazi biiyiikliigii 175 da iken bu arazilerin % 57’sinde sulu tarim yapimaktadir. Isletmelerde ortalama parsel sayis1 8 iken
parsellerin isletmeye uzaklig: 3,2 km olarak tespit edilmistir. Ureticilerin % 55,1’ traktorlerini sifir almislardir. Ciftcilerin marka
se¢iminde etkili olan en 6nemli faktorler sirasiyla yakit tiiketimi, fiyat, yedek parga ve servis agidir. Marka segiminde en az etkili
olan faktorler ise tanitim ve reklam faaliyetleri ve satis sonrasi miisteri ziyaretleri seklinde siralanmugtir. Logit regresyon analizi
sonuglarina gore, ¢iftcilerin herhangi markayi tercih etmelerinde, egitim seviyesi ve traktoriin yillik bakim giderleri istatistiksel
olarak 6nemli bulunmustur.

Anahtar Kelimeler: Erzurum, Satin alma davranisi, Traktor, Marka tercihi

INTRODUCTION

In parallel with the rapidly increasing human
population around the world, there is an increase in
basic needs such as nutrition, dressing and
accommodation. So, the importance of agricultural
production is increasing in terms of meeting these
needs. People have been trying to meet their basic
needs existing for centuries with the use of sources
such as soil and water in agriculture. Besides,
agriculture is important for the development of
individuals and the country’s economy with which
more production can be done per unit area thanks to
the modern technology and commercial utilization of
surplus of the agricultural products can be provided.
In Turkey, where the agricultural fields are limited
and cannot be expanded more, increasing the
productivity per unit area with the use of intensive
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farming techniques emerges as the only option. With
this purpose, there is a rapid growth of extending the
technological implementations in  agricultural
enterprises (Kasap vd., 1997).

Agricultural mechanization is an agricultural
production technology as a complementary element
which increases the effectiveness of other
agricultural inputs, ensures the economic efficiency
and improves the working conditions (Altundas ve
Demirtola, 2004). Mechanization in agricultural
enterprises is implemented at different levels
depending on the technical and economical
conditions of the enterprise (Zeren vd., 1995).

Among the most important indicators that
define the agricultural mechanization level of a
country are criteria such as qualitative/quantitative
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condition of the tractor park, the growth according to
years, the relation with agricultural machinery, the
density per agricultural unit area and power level. It
is quite important to compare these criteria according
to the regions to be able to objectively discuss the
mechanization of the regions which shows
differences in terms of agricultural structure (Evcim
vd., 2005).

Fluctuation and decrease in purchasing power
of farmers affect our sector which is the most flexible
one among the agricultural inputs. Agriculture is a
sector which is supported throughout the world.
While fuel, seed and fertilizer are the first ones to
come to mind as the agricultural supporters, the
mechanization which brings these inputs together is
not given the necessary importance. About the %35
percent of the production input is the mechanization
input. Despite the high cost share of it, the
mechanization is seen as less important than seed,
fertilizer and fuel. However, if fuel is considered as a
mechanization input, it becomes clear how important
it is (Ozgiiven vd. 2010).

In Turkey there is a number of studies on
determination of the agricultural mechanization level
at regional and provincial level (Baydar ve Yumak
2000; Eroglu ve Konak 2000; Saral vd., 2000;
Ozplnar, 2001; Isik vd., 2003; Kogak, 2006; Sezsiz
vd., 2006; Kogtiirk ve Avcioglu 2007; Akar ve Celik
2017).

Today when the importance of agricultural
mechanization and especially tractor park is
increasing day by day, actions are important for the
determination of the factors for tractor brand
preferences of user and producing companies’
actions in accordance with these preferences. This
study is carried out with the aim to determine the
factors affecting tractor brand preference and
purchase behavior of farmers in Erzurum region.

MATERIAL AND METHOD

Material

In the study, the data obtained through
questionnaires from 185 producers owning tractor in
the center and districts of Erzurum province in 2017
is used. While the data obtained through these
questionnaires are the primary data of the study;
internet, information obtained from local and foreign
sources and statistical data about the topic are the
secondary one.

Method

The primary material of the study is obtained
through the one on one interview with the operators
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owning tractor in Erzurum province in 2017 by
asking questions to the producers so as to determine
the factors that are effective in their brand
preferences. For this, sample size is determined with
proportional sampling method (Newbold, 1995;
Miran, 2007; Giinden vd., 2008; Sahin vd., 2008).

Np(l- p)

M= —
(N-Deo,, +pl-p)

n: sample size

N: The number of enterprises owning tractor in
Erzurum province

p: Ratio of the producers preferring the same
brand for tractor replacement (taken 0.50 to reach to
the maximum sample size)

T Opa : Variance. (0.01349)

There is a total of 10,982 registered apiarists in
the province. The sample size is found to be 185 in
the %90 confidence interval with the %6 error
margin. The sample size is calculated according to
the population ratio for a finite population. The
population rate should be taken as p=0.5 in situations
when p is unknown since working with the maximum
sample size will reduce the potential errors (Miran
2007).

Socio-economical status and enterprise features
related to the operators are given in table form using
basic statistics. The correlation between satisfaction
with the current tractor to be used and factors
affecting it is found by using the Logit method.

RESULTS AND DISCUSSION

In Turkey while the number of tractors in 2004
is 1 009 065, in 2017 the number increases up to 1
306 736. There has been a significant increase in axle
and 5 hp in 14 years. While the share of this tractor
type in the total number of tractors in 2004 was 1.17
%, this share increases to 5.85 % by 2017 (Table 1).
In two axle tractors, while the share of the ones with
the power between 11-50 hp is in decrease, the ones
with the power between 51-70 hp keep their share.
The share of the tractors with and over the power of
70 hp in the total number of tractors increased from
5.58% to 11.6 % in the same period.



Table 1. The number of tractors in Turkey (%)

A. Aksoy, N. Demir, O. Demir

Track
One axle Two axle type

Horsepower Horsepower

1-5 5+ 1-10 11-24  25-34 35-50  51-70 70 + Total
2004 0.32 1.17 0.39 2.09 7.70 45.46 37.27 5.58 0.02 100.00
2005 0.28 1.32 0.34 1.98 7.55 45.03 37.41 6.09 0.02 100.00
2006 0.31 1.16 0.34 1.90 7.36 4491 37.68 6.36 0.02 100.00
2007 0.38 1.30 0.41 1.82 7.24 44.43 37.83 6.63 0.02 100.00
2008 0.41 1.36 0.56 1.83 7.16 44.06 37.52 7.17 0.02 100.00
2009 0.44 1.63 0.45 1.91 7.13 43.34 37.64 7.58 0.02 100.00
2010 0.52 2.00 0.49 1.82 6.60 43.00 37.84 7.92 0.02 100.00
2011 0.81 2.70 0.50 1.89 6.46 42.31 37.55 8.13 0.02 100.00
2012 0.94 3.59 0.48 1.76 6.11 41.49 37.23 9.04 0.02 100.00
2013 1.08 421 0.49 1.66 5.86 40.66 37.19 9.72 0.02 100.00
2014 1.43 5.10 0.50 1.68 5.57 39.73 37.11 10.10 0.02 100.00
2015 1.47 5.41 0.50 1.68 5.40 39.02 37.14 10.73 0.02 100.00
2016 1.56 5.66 0.51 1.67 5.25 38.45 37.35 11.05 0.01 100.00
2017 1.64 5.85 0.49 1.57 5.04 37.68 37.78 11.64 0.01 100.00

Source: TUIK, 2018

When the Figure 1 is examined which is about
the change in the number of tractors in Turkey and in
Erzurum, the trend of change in the number of
tractors in Turkey and in Erzurum is observed to be
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Figure 1.The number of tractors in Erzurum and Turkey (2004-2017)

Manisa province ranks first with the number of
74 433 tractors in Turkey. It is followed by Konya
and Bursa provinces with the numbers of 71 615 and
49 786 successively (TUIK, 2018). The share of the

tractors in Manisa with a power of 35-50 hp is the
largest one while the share of the ones with a 51-70
hp is larger in Konya and Bursa. It is Ankara
province where the share of the tractors with and
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over 70 hp is the largest one which is followed by
Konya. Again, the largest share of the total tractor is
the tractor group with a power of 51-70 hp with

55.65% according to the statistics of Erzurum
province in 2017 (Table 2).

Table 2. The number of tractors according to the provinces in 2017(%)

Track
One axle Two axle type
Horsepower Horsepower

Provinces 1-5 5+ 1-10 11-24 25-34 35-50  51-70 70 + Total

Manisa 0.58 0.15 0.25 4.47 9.30 45.15 35.53 4.55 0.02  100.00
Konya 2.03 2.79 0.45 0.56 3.06 23.02 41.96 26.06 0.00 100.00
Bursa 0.16 0.79 0.28 0.76 6.18 33.93 42.84 14.96 0.04 100.00
Samsun 0.22 5.86 0.76 2.79 7.23 42.27 33.16 7.54 0.00 100.00
Balikesir 0.27 0.66 0.82 1.94 3.75 54.18 30.24 7.92 0.00 100.00
Antalya 0.91 2.48 1.23 2.27 11.47 39.59 34.65 6.43 0.01 100.00
Izmir 0.04 0.66 0.58 2.48 9.31 49.48 32.95 4.46 0.00 100.00
Denizli 0.35 1.21 0.04 1.11 6.15 51.60 34.71 4.38 0.00 100.00
Ankara 0.29 1.55 0.05 0.32 4.42 33.58 31.67 27.75 0.00 100.00
Mugla 0.67 10.22 0.02 0.57 341 57.83 24.77 1.64 0.00 100.00
Tokat 1.14 5.76 0.20 0.40 6.02 43.65 36.70 4.53 0.00 100.00
Erzurum 0.09 2.87 0.01 0.56 2.61 28.59 55.65 9.08 0.00 100.00

Results of Descriptive analyses

It is observed that the age range of the operators
is between 18 and 70 and the average age is 41.
According to education level, the producer is at the
primary school level on average. 43% of the

Table 3. Results of descriptive analysis

producers stated that they are doing a non-
agricultural business (Table 3). The average land size
of the enterprises is found to be 174.5 more than half
of which is watery land in addition to enterprises’
owning substantial amount of grassland.

Characteristics of Farmer N Min Max. Avg. Std. Dev.
Age of Farmer 185 18 70 41.39 10.806
Education level (1) Illiterate, 2) Literate, 3) Primary, 4)

Secondary, 5) High school, 6) College, 7) University) 185 1 ! 4.01 1.216
Number of family members 185 1 13 571 1.914
Non-agricultural business (Yes:1, No:0) 185 0 1 0.43 497
Features of enterprise

Land size (da) 185 5 3000 174.58 253.190
Irrigated land (da) 185 0 550 98.89 113.093
Terra firma (da) 185 0 3000 75.26 236.293
Grassland size (da) 185 0 4500 52.87 331.892
Number of parcel (item) 185 1 35 8.09 5.750
Number of bovine 185 0 300 35.32 44.345
Number of small ruminant 185 0 250 7.74 30.503

All the enterprises surveyed are enterprises
owning tractor. The distribution of tractors in the
enterprises according to their brand category is given
in Figure 2. As shown in the figure, the most popular
tractor brand in enterprises surveyed is New Holland
with the percentage of 32%. It is followed by Massey
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Ferguson with 24% and Case with 6% successively.
In a study conducted in Mug province, the most
popular tractor brand found in enterprises is stated to
be New Holland with the percentage 36% which is
followed by Turkish tractor and Massey Ferguson
(Akar ve Celik, 2017).
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Figure 2. Distribution of tractors in the enterprises according to the brand category

Operators’ average age of tractors is 13.5. The
distribution of the tractors according to their age
category is shown in Table 4. It is noticeable that the
share of the tractors between the age of 0-5 is 45 %.
Most of the producers use new models of tractors.
When the studies stating that economic life of the

tractors is 15 years in the conditions of Turkey are
considered (Mutaf, 1984; Eren 1991; Akinci vd.,
1997; Sabanct vd., 1999; Sabanci vd., 2003), more
than the %21 of tractors in enterprises surveyed are
seen to exceed the limit of 15 years.

Table 4. Distribution of tractors in enterprises surveyed according to the age category

Age Groups Number of tractors (item) Percentage (%)
0-5 83 44.9
6-10 21 114
11-20 42 22.7
21> 39 21.1
Total 185 100.0

%50 of farmers surveyed in Erzurum use 4wd
tractors. Especially in new generation tractor
preferences, 4wd tractors are preferred more (Table
5). The average power hp per operator is 69.4 hp. In
developing countries like Turkey, recently there has
been a significant increase in mechanization level.
According to the data of 2017, while the number of
tractors per 1000 ha cultivated agricultural land is
55.9, the number of tractors below 50 hp is 50.6%.
However, while the number of tractors per 1000 ha
cultivated agricultural land is 32.3, the number of
tractors below 50 hp is 35.3% in Erzurum where the
study is conducted (TUIK, 2018).

The annual average maintenance expense of
tractor owners is 1477 TL while the fuel expense is
8263 TL per year. The producers express that they
consider buying a new tractor within 5.8 years on
average. In case of a tractor replacement, the ratio of
the surveyed producers who prefer the same brand is
80%. 40% of the tractor owners express that they use
their tractors as means of transport at the same time.
Additionally, 60% of the tractor owners state that
they would like to receive practical training on
tractor maintenance and use.
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Table 5. Features and expenses of tractors that operators own

N Min Max. Avg. Std. Dev.
Type (4wd:1, 2wd:0) 185.0 0.0 1.0 0.5 0.5
Power of tractor (HP) 185.0 40.0 110.0 69.4 13.0
Annual maintenance expense (TL/year) 185.0 200.0 6000.0 14776 1170.0
Annual fuel expense (TL/year) 185.0 500.0 100000.0 8263.2  11164.3
Time of tractor replacement (year) 185.0 0.0 20.0 5.8 44
Preference of the same brand (Yes:1, No:0) 185.0 0.0 1.0 0.8 0.4
Use of tractor as means of transport (Yes:1, No:0) 185.0 0.0 1.0 0.4 0.5
Use of tractor in someone else’s job (Yes:1, No:0) 185.0 0.0 1.0 0.3 0.5
Keeping tractor usage record (Yes:1, No:0) 185.0 0.0 1.0 0.1 0.4
Request for training on tractor maintenance and use 185.0 0.0 1.0 0.6 0.5

(Yes:1, No:0)

55.1% of the tractors surveyed are new and
44.9% of them are second hand (Table 6). 47% of the
farmers have bought their tractors with credit.

Surveyed tractor owners pay attention to fuel

tractor (4.7) as the second and to the condition of the
spare parts (4.6) as the third criteria (Table 7). The
least popular factors in consumers’ user preferences
are as following; advertisement and promotion, after-

consumption as the first criteria (4.8) in brand sales customer visits, use of the immediate
preferences while paying attention to the price of the environment and brand image.
Table 6. Distribution of tractors according to purchase type

Purchase Type N %

New 102 55.1

Second Hand 83 44.9

Total 185 100.0

Credit 87 47.0

Cash 98 53.0

Total 185 100.0

Table 7. Factors influencing the brand preference of current tractor.

Factors 1 2 3 4 5 Avg.
Brand image 7.6 9.7 10.3 17.3 55.1 4.0
Tractor comfort (cabin, air conditioner etc.) 3.2 8.1 8.1 24.3 56.2 4.2
Fuel consumption 0.0 0.0 4.3 8.6 87.0 4.8
Auxiliary part 0.5 4.3 2.2 21.6 71.4 4.6
Service facilities 2.7 4.3 7.0 23.2 62.7 4.4
Taking possession of the product 3.2 4.9 4.9 26.5 60.5 4.4
Dealer network 2.7 7.6 9.2 40.5 40.0 4.1
Advertisement and promotion 14.6 18.9 16.2 29.2 21.1 3.2
Price 16 3.2 0.5 9.2 85.4 4.7
Use of immediate environment 5.9 9.7 6.5 335 44.3 4.0
After-sales customer visits 9.2 8.6 114 29.7 41.1 38

1= Not at all important, 2= Slightly important, 3=Neutral, 4=Fairly important, 5= Very important

In case of a tractor replacement the ratio of the
surveyed producers who prefer the same brand was
high (% 77.8) (Table 8). 78.3% of the farmers using
the Newholland brand, which has a significant share
in the tractor sector, gave the same brand answer
again. This rate was 86.7% for Massey Ferguson
users, 81.8 for Case users and 90% for Tiimosan
users. The least customer royalty is for Newholland
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which is among the brands comprising a significant
share of the sector. The reason why farmers do not
prefer the same brand in case of replacing their
tractors is the inadequacy of the services facilities,
the high fuel consumption, auxiliary parts are very
high price or cannot be found and the demand for the
second hand is weak.
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Table 8. Situation of farmers’ preferences of the same brand in case of tractor replacement

N %
Brand No Yes Total No Yes Total
Newholland 13 47 60 21.7 78.3 100.0
Massey Ferguson 6 39 45 133 86.7 100.0
Case 2 9 11 18.2 81.8 100.0
Tiimosan 1 9 10 10.0 90.0 100.0
Erkunt 3 6 9 33.3 66.7 100.0
Bagak 2 6 8 25.0 75.0 100.0
Jondere 0 7 7 0.0 100.0 100.0
Deutz 3 3 6 50.0 50.0 100.0
Universal 1 5 6 16.7 83.3 100.0
Steyr 2 3 5 40.0 60.0 100.0
Ford 2 2 4 50.0 50.0 100.0
Hattat 2 2 4 50.0 50.0 100.0
LS 1 3 4 25.0 75.0 100.0
Solis 3 0 3 100.0 0.0 100.0
MC Cormic 0 1 1 0.0 100.0 100.0
Landini 0 1 1 0.0 100.0 100.0
Hars 0 1 1 0.0 100.0 100.0
Total 41 144 185 22.2 77.8 100.0

Model results

Table 9 shows the coefficient, standard error
and marginal effects of the variables in the logit
model when determining the factors that are effective
in preferring the same brand in case of tractor
replacement of farmers owning tractor. As a result of
regression analysis, when the coefficients of
regression is examined, it is seen that the distance of
the enterprise to the city center, age of the farmer, his
education level and maintenance expenses of tractor
influence negatively. Education level and annual

Table 9. Logit model result

maintenance expenses of tractor are statistically
found to be significant. Increase in the education
level of the tractor owner influences the preference of
the same brand negatively. While highly educated
farmers are tend to look for different brands and try
them, poorly educated ones are tend to use the same
brand as long as they don’t have an important
problem with it. Also, increase in annual
maintenance and other expenses leads the user to the
other brands.

Variables Standard Marginal

Coefficient Error P value Effects
Fixed 4.0063 1.4268 0.005%** -
Distance of the enterprise to the city center -0.0081 0.0057 -0.157 -0.0013
Age of operator -0.0082 0.0203 -0685 -0.0013
Education level -0.4173 0.1775 -0.019** -0.0658
Non-agricultural business 0.1297 0.3828 0.735 0.0203
Land size (da) 0.0001 00007 0.894 0.0001
Tractor maintenance expense (TL/year) -0.0003** 0.0001 -0.035** -0.0001

Log likelihood: -90.480

Restricted Log Likelihood:-97.856

X2 (6): 14.752

Source: Original calculations. ***p<0,001, **p<0,05, *p<0,10

In logit models, the "marginal effects" of the
variables are looked at to show how this change

affects the dependent variable by increasing the
independent variables by 1 unit. Marginal effects
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show us how this effect of the dependent variable
emerges by increasing the independent variable by 1
unit (Demir ve Yavuz, 2010).

Looking at the marginal effects in Table 9, an
increase in the education level of the producer by 1
unit brings about a 6.6% decrease in the preference
of the same brand. There is a 0.01% decrease in the
preference of the same brand when there is an
increase in the maintenance expenses of tractors by 1
unit.

CONCLUSION

According to the results of the study which is
conducted with the aim of determination of the
Factors Affecting the Purchase Behavior of Tractors
of Farmers in Erzurum Region:

In respect to the number of tractors per 1000 ha
cultivated agricultural land, it is well below the
average of Turkey. It is noticeable that the trend of
change in the number of tractors in Turkey and in
Erzurum is similar in a period of 14 years. Again, the
largest share of the tractors in total is the tractor
group with a power of 51-70 hp with 55.65%
according to the statistics of Erzurum province in
2017. 45% of Erzurum producers use new tractor.

First criteria of the farmers in brand preferences
is fuel consumption while in the second and third one
the price of the tractor and the condition of the spare
parts are effective. According to the result of the
regression analysis, there is a significant correlation
between the education level of the tractor owner and
annual maintenance/other expenses of tractor. As a
result, producers must select tractors economically
considering the land size and the annual working
hours in order to have tractor parks that meet the
provincial and regional needs. In their dealer,
guidance of the poorly educated producers to the
tractors with the equipment and power that can
respond to the needs of them is rather important.
Also, for the benefit of the farmers who don’t have
land to use the tractor economically, such farmers
should be provided with access to these machines as
part of Agriculture and Rural Development Support
Agency IRARD Il by renting the machinery parks
under the name of machine parks by benefiting from
the grant and the number of this kind of machine
parks should be increased.
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