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INTRODUCTION

Cereals are Ethiopia’s most important food crops in
terms of cultivated area and production output.They are
produced in greater quantities than other crops because
they are the primary staple crop. Cereals contributed
88.52% of total grain production. Maize, Teff, wheat, and
sorghum are the most important crops in Ethiopia, ac-
counting for 28.75%, 17.11%, 15.86%, and 15.71% of grain
production in 2019, respectively (CSA, 2019).

Teff is a cultural staple crop in Ethiopia be-
cause it is the most consumed cereal in most Ethiopian
households (Amare, 2021; Esubalew & Tewabe, 2022).
Its demand in Ethiopia has steadily increased due to
population growth, average incomes, and urbanisation
(Lee, 2018). Wheat and wheat products account for 14%
of consumers’ total caloric intake (FAO, 2014). Wheat
demand rises as incomes rise, and wheat demand has
increased significantly over the last decade (USAID, 2021).
Maize dominates consumer caloric intake, accounting
for 17-20% of total intake (World Bank, 2018). Although
maize is the least desired cereal in urban households, it
is widely consumed in rural households because maize
flour is mixed with teff to make the national staple injera,
and maize is half the price of wheat and teff. Sorghum
is one of Ethiopia’s most affordable cereals (FEDSNET,
2021).

In Ethiopia, economic growth and an increase
in individual earnings significantly increase household
budgets, food consumption quantities, and calorie in-
take (Worku et al., 2017). Because food accounts for a
larger part of the household budget in both urban and
rural settings, Ethiopia experienced an unprecedented
food price spike in early 2005, resulting in inflation.
Food prices peaked during the 2007/08 global food price
crisis and then fell by a negative 20% late in 2009 because
of the government’s short-term price regulation policy.
After control was lifted in early 2011, food prices in-
creased by 34.5 percent in September 2011.Food prices
reached a new high of around 16% in September 2015
and February 2018. Food price increases were identi-
fied as a major source of concern. In household surveys,
rising food prices were ranked as the first most signifi-
cant economic shock (LSMS-ISA, 2017).

To reduce high and volatile food prices, the gov-
ernment has implemented several policies, including
restricting traders from accumulating food in their stores
and imposing price ceilings on essential foodstuffs;
legal protection; protecting citizens and the business
sector from unfair market practices and distorted market
conduct; tariff reductions on imported foods,and lower do-
mestic prices. These regulations, however, make it dif-
ficult for local farmers to get a better price and reduce
biodiversity. Food price increases are harmful to urban
consumers and net buyers (Tassew & Yisak, 2020).

Demand elasticity provides information on how
individuals regulate their consumption bundles as a result
of exogenous shocks in the economic environment.
Subsequent changes in food consumption patterns pose
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considerable risks to the welfare of the poor, who sub-
sist on inadequate calories and are struggling daily to
maintain a healthy life (Yekin, 2020). Hence, exploring
the responses of vulnerable and poor households to food
crises and income change is necessary for designing a
suitable policy (income-related policies or price-regulated
policies) to improve household food security.

Various attempts on the concepts of demand
analysis using a quadratic almost ideal demand sys-
tem have been made in Ethiopia and other developing
countries over time. For instance, Linh (2020); Kharisma
et al. (2020); Vigani et al. (2019); and Alexandria et al.
(2015) studied the cases of Vietnam, West Java, Kenya,
and Romania, respectively. Sara et al. (2018) estimate cereal
demand in Morocco using an almost ideal demand sys-
tem model. In the context of Ethiopia, few studies have
been conducted on food demand analysis (Nigussie, 2020;
Vigani et al., 2019; and Yekin, 2020). Moreover, earlier
studies focused on either food demand as a whole or a
combination of them, such as teff, wheat, and other ce-
reals or grains, vs. fruits and vegetables, and root crops.

The purpose of this study is to analyse the demand
for cereal crops in Ethiopia using the 2018/2019 Ethiopian
Socioeconomic Survey data (ESS).

MATERIALS AND METHODS

Source of information: The data for this empirical study
came from the 2018/2019 Ethiopian Socioeconomic
Survey (ESS) (fourth wave), which was collected by the
Central Statistical Agency (CSA) of Ethiopia in collabo-
ration with World Bank Living Standards Measurement
Study-Integrated Surveys on Agriculture (LSMS-ISA).
The estimation sample size was 1700 households cho-
sen based on weekly consumption availability data for
cereal crops such as wheat, teff, maize, and sorghum.
The sample includes both urban and rural households
from seven Ethiopian regions. The consumption data was
combined with information on household size, age, gen-
der of the household head, and literacy level of the house-
hold head.

Data analysis method.The analysis employed both
descriptive and econometric techniques. The descrip-
tive statistics described the sample households’ expen-
ditures, budget shares of cereal crops,and demographic
characteristics. The specification and estimation of ce-
real crop demand equations required econometric tech-
niques. It also investigated the impact of various socio-
economic factors on household demand for cereal crops.

Almost ideal demand system model. The use of de-
mand systems allows for the modelling of total expen-
diture allocation among commodities given a specific
budget. An empirical model of the demand system is
required to apply demand theory in the real world. The
Linear Expenditure System (LES), the Rotterdam model,
the Indirect Translog System (ITS), the Almost Ideal
Demand System (QUAIDS), and the Quadratic Almost
Ideal Demand System (QUAIDS) are some of the most




popular and frequently found in literature demand analysis
models.

Based on the characteristics of each model, the
study used an almost ideal demand system to analyse
consumer expenditure on the four cereal crops chosen.
The reason for not using other demand models in this
study is that the Linear Expenditure System (LES), lin-
earity is one of the benefits of LES mentioned above,
but linear Engel curves have a constraint when the in-
come range is large (Kenneth et al., 2020).

The Rotterdam model system is like demand the-
ory and can investigate cross-commodity relationships.
However, because it is not derived from a specific util-
ity or cost function, the model contradicts utility-max-
imising behaviour. Even though translog model has the
merit of functional form flexibility, the considerable
number of independent parameters causes serious es-
timation problem. The AIDS demand function is more
easily estimated than other models because it adheres
to demand theory principles.

The Almost Ideal Demand System (PIGLOG) class
of demand models is determined from linear in log
total expenditure indirect utility functions (Jean-Marc
and Sebastien, 2015). The demand functions are de-
rived from the budget share, which is mathematically
explained as follows (1):

wi = @i+ i yijin (P) + Biln {5} + zk +ei (1)
where i is household expenditure share of teff, wheat,
maize, and sorghum; ai is the intercept of the demand
function; yij is the parameter of the price of j* cereal
crops; j and i, are the list of cereal crops; P, is price for
Jt cereal crop; Bi is the coefficients parameter in the
expenditure share of cereal crops; M is the total ex-
penditure share of the household in all goods; P is the
price index; a(P) is the translog of price indices given in
Equation (3); zk is the k* household socio-demographic
characteristics; e/ is the random error with standard
properties; ai, yij, Bi are the parameters to be estimated
in the model; i=1, 2, 3, 4; j=1, 2, 3, 4.

The dependent variable is the expenditure share
for the i** cereal crops, and is defined as follows (2):

. PixQi
Wi = T (2)
where P, is the price of i goods at time t; Q, is the quantity
of i goods at time t; M is the total expenditure of all
commodities.
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Price index can be defined as follows (3):
InP «= a + Yak InPk + 1/2 Y, YyjkinPk InPj (3)

Since Equation (1) is highly nonlinear, Stone’s in-
dex may be substituted by the price index in empirical
extensions. Hence the Stone’s index is explained as
follows (4):

InP = }WiInPi 4)

when the Stone’s index is used in Equation (1), the model
is termed as linear approximation of almost ideal demand
system (LA/AIDS).

First, if 2oy=1, Xyij=0, and 2pi=0, the sum of budget
shares is 1. Second, the homogeneity condition requires
Yyij to be zero. Third, the symmetry constraint holds if
Yij=vij.

The Marshallian and Hicksian elasticities are es-
timated using the LA/AIDS model’s estimated parameters;
in this study case, the Marshallian (uncompensated) own
price, cross-price, and expenditure elasticity of demand
for cereal crops is given in equations (5), (6), and (7), as
follows:

e V_ii_ . 5

il =—1+-—pi ()

eij =L - By (6)
_14 P %
T]—1+E

On the other hand, the Hicksian (compensated)
own price and cross price elasticity (eij) were also ex-
plained in equation (8):

eij = &ij + niwj (8)

RESULTS AND DISCUSSION
Household characteristics. Table 1 revealed that the mean
values of age of household heads and the family size
were 43.2 years and 4, respectively, for the households
surveyed. Out of the 1,700 sample respondents, 72.18%
were male-headed and the rest 27.82%, were female-
headed households. The location of the sampled house-
holds indicates that about 67.65% of the respondents
were from rural Ethiopia and 27.82% were from urban
areas. The educational level of the respondents also in-
dicates that 93.4% of them were illiterate.

Table 1. Demographic characteristics of household

Variable Obs Mean Std. Dev. Min Max
Household size 1,700 4.267059 2.233665 1 16
Age of household 1,700 43.24176 15.09884 15 97
Frequency Percent
Male 1,227 72.18
Sex
Female 473 27.82
Education ILliterate 1,589 93.47
Literate 111 6.53
Location Rural 1,150 67.65
Urban 550 32.35

Source: own calculation from CSA data on 2018/19
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Expenditure shares and price of major cereal crops.
The results in Table 2 indicate that the average expen-
diture of a household on cereal crops was 18.25 USD/week
with a minimum expenditure of 2.77 USD/week and a
maximum expenditure of 32.83 USD/week. On average,
out of the total expenditure of households for cereal
crops, 60% is spent on sorghum and maize while 40%

is spent on teff and wheat. This implies that sorghum
and maize earn the highest budget share as compared
to teff and wheat, which account for 37% and 23%, re-
spectively. As presented in Table 2, the price of teff has
the largest mean and standard deviation, followed by
wheat, while the price of maize has the smallest mean
and standard deviation.

Table 2. Expenditure shares and price of major cereal crops

Variable Obs Mean Std. Dev. Min Max
Expenditure share
of teff (W. teff) 1,700 0.2022 0.1757 0.0043 0.9509
Expenditure share
of wheat (W, wheat) 1,700 0.1965 0.1642 0.0007 0.9476
Expenditure share of
sorghum (W, sorghum) 1,700 0.3687 0.2030 0.0023 0.9863
Expenditure share
of maize (W, maize) 1,700 0.2326 0.1686 0.0032 0.9034
Price of maize (P ) 1,700 0.4073 0.1812 0.1935 1.0271
Price of sorghum (P) 1,700 0.5095 0.2035 0.1935 1.1519
Price of teff (P) 1,700 0.9839 1.4257 0.6774 1.7742
Price of wheat (P,) 1,700 0.6729 0.2082 0.3226 1.3426
Non-food expenditure 1,700 336.507 459.057 0.0000 51.9581
Total expenditure 1,700 18.246 16.8365 27742 32.8352

of household

Note: Price, non-food and total expenditure measured in USD. Expenditure share expressed in percentage

Source: Own calculation from CSA data on 2018/19

Econometrics result. Estimated coefficients for AIDS
model of cereal crops. The results in Table 3 show that
the expenditure share of teff was decreased by 6.8% as
the price of teff increased by 1%. A 1% increase in teff
price increases sorghum expenditure share by 11.17%
while decreasing maize expenditure share by 2.62%.

Therewith, a 1% increase in sorghum prices reduces the
expenditure share of sorghum by 2.9% and increases the
expenditure of wheat by 3.05%. Similarly, 1% increase in
maize price results in a 2.85% decrease in maize expen-
diture share, an 8.2% increase in teff expenditure share,
and a 4.8% decrease in wheat expenditure.

Table 3. Almost ideal demand system (AIDS) results

Variable Wi teff Wi wheat Wi sorghum Wi maize
InP, -0681806** -017337 1117001 -0261825*
[nP, -0092193 -0037448 .0027321 .010232
InP, -0132088 0305426 -0297763* .0124425
InP, .0820025** -0480644*** -0053979 -0285401**
Blnx .0557046** -002643 -013028 -0400336"

Family size -0032534 .0001565 .0016775 -0020704
Age .0007554** .0000463 -0005286 -0002732
Sex -0279423** 0133254 .0084813 .0061355
Edu .0002364** .0046042** .0019459 -0032967*

A 1057278 .2859425** 126516 4818136

Note: (***), (**), () denotes the level of confidence at 1%, 5%, and 10%

Source: own calculation from Stata 15
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Table 3 indicates that the coefficients of total ex-
penditure were significant and positive for teff, but they
were negative for maize. This implies that, as the total
expenditure increases by 1%, the budget share of teff
also increases by 5.57%. In another way, if total expendi-
ture increased by 1%, the maize budget share decreased
by 4% by holding other factors constant. From the de-
mographic characteristics, age and education positively
affect the expenditure share of teff while sex negatively
affects the expenditure share of teff. The education level
of the household has positively and significantly affected
wheat and teff expenditure shares and negatively affected
maize expenditure shares.
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Price elasticity of demand for cereal crops in the Mar-
shallian model (uncompensated). The Marshallian own-
price, cross-price, and expenditure elasticity for major
cereal crop demands such as teff, wheat, sorghum, and
maize are shown in Table 4.

Cereal price elasticity of demand. Own price elas-
ticity refers to the proportion in a household’s consump-
tion in response to changes in food commodity prices.

The sign of one’s own price elasticity should be
negative, according to economic theory. Table 3 shows
that the uncompensated own price elasticity demands
of major cereal crops (teff, wheat, sorghum, and maize)
are negative and elastic.

Table 4 Uncompensated (Marshallian) and expenditure elasticity for cereal crops

Expenditure

Pt Pw Ps Pm elasticity
W, teff -1.347* -0.116 -0.139* 0.285** 1.28
(0.079) (0.06) (0.058) (0.054) (0.039)

W, wheat -0.088 -1.016™* 0.159** -0.24 0.987**
(0.077) (0.059) (0.057) (0.053) (0.037)

W, sorghum 0.304*** 0.016 -1.071* 0.001 0.965**
(0.051) (0.039) (0.038) (0.035) (0.025)

W, maize -0.107 0.087 0.099* -1.047** 0.828"*
(0.066) (0.051) (0.049) (0.046) (0.032)

Note: (*™), (), () denotes the level of confidence at 1%, 5%, and 10%

Source: own calculation from Stata 15

This implies that demand for these cereal crops
is sensitive to changes in price. When the price of a crop
rises by one unit, the quantity demanded drops by more
than one unit. This contradicts T. Nigussie (2020) find-
ings that demand for teff wheat and maize is inelastic
in price results. Teff demand became more sensitive to
price fluctuations as a result. A one-unit increase in the
price of teff results in a 1.35-unit decrease in the quantity
demanded by households.

Cereal demand elasticity of income (expenditure):
Income elasticity is defined as the percentage change in
quantity consumed of a given commodity in relation to the
percentage change in the household’s income. One can de-
termine whether cereal crops are inferior, essential, or lux-
urious to typical farm households using income elasticity.
The income elasticity of major cereal crops is presented
in Table 4. The empirical results showed that the income
elasticity of all selected cereal crops was positive and
significant at 1% level of significance, indicating that
these crops are normal goods.As we see from the result,
the income elasticity of teff was 1.28, which is greater
than one,implying teffis a luxury good to the household,
while the income elasticity of wheat, sorghum, and maize
were 0.987,0.965, and 0.828, respectively. Therefore, maize,

wheat, and sorghum are necessities. This result is in line
with the finding of T. Nigussie (2020). He found that teff is
considered a luxury good in most households in Ethiopia
while maize and sorghum are necessities. Wheat, on the
other hand, is a luxury good, which contradicts his discovery.
Cross-price elasticity of cereal crops. Cross-price
cereal crops demonstrate the substitutability and com-
plementarity effects of commodities by measuring the
percentage relationship between price and quantity con-
sumed in response to price changes. The value of zero in-
dicates that the two products are independent, Positive
cross-price elasticity indicates substitutability, whereas
negative cross-price elasticity indicates complementar-
ity. According to the empirical review findings, the un-
compensated cross-price elasticity of teff with sorghum
was negative, indicating that teff was consumed in addi-
tion to sorghum. However, it can be substituted for maize.
Wheat is consumed in addition to maize and is substituted
with sorghum. Sorghum was replaced with maize.
Estimation of cereal crops’ compensated price elastic-
ity. The percent change in demand for a good because of
a price change that excludes the income effect is known as
compensated or substitution elasticity. According to Table 5,
the compensated own price elasticity of demand for teff,
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wheat, sorghum, and maize is (-1.09,-0.822,-0.716, and
-0.854).This showed that the elastic demand of teff was
elastic (hence its elasticity is greater than zero in the
absolute term), while the demands for wheat, sorghum,
and maize were inelastic. The consequences of inelastic

demand in wheat, sorghum,and maize demonstrate that
these crops are critical to life. Household demand for
those crops was less sensitive to price fluctuations. The
decrease in quantity change in demand for those crops
was less than the decrease in quantity change in price.

Table 5. Estimated coefficient of compensated elasticity

Pt Ps Pm

W, teff -1.09* 0.135* 0.331** 0.582**
(0.079) (0.061) (0.06) (0.054)
W, wheat 0.111 -0.822** 0.523* -0.009
(0.076) (0.059) (0.059) (0.053)

W, sorghum 0.499** 0.206*** -0.716™ 0.226™
(0.052) (0.039) (0.039) (0.035)

W, maize 0.06 0.25*** 0.405** -0.854*
(0.066) (0.051) (0.051) (0.046)

Note: (**), (**), () denotes the level of significance at1%, 5% and (10%) level

Source: own calculation from Stata 15

The compensated cross-price elasticity of teff to
wheat, maize, and sorghum had positive signs, indicating
that these goods are substitutes for one another in the
estimated mean shares. Teff, wheat, and maize are used
in place of sorghum in households. Similarly, wheat and
sorghum were discovered to be maize substitutes. On
the contrary, T. Nigussie (2020) results reveal that teff
and wheat is complementary to each other but substi-
tutable for maize and sorghum.

CONCLUSIONS

The analysis of the determinants of cereal crop demand
and estimation of elasticity, especially with respect to
income and prices, provides vital information regarding
the consumption behaviour of society in general. In this
regard, the authors estimated the demand for cereal
crops in Ethiopia based on secondary data obtained
from the 2018/2019 Ethiopian Socioeconomic Survey (ESS)
fourth wave with a sample size of 1700 households. To
examine household demand for cereal crops, the study
implemented the Almost Ideal Demand System (AIDS).
The AIDS results revealed that price, expenditure, and
demographic factors such as age, sex, and education
level of household headed influenced Ethiopian house-
hold demand for cereal crops. The results of uncom-
pensated own-price elasticity revealed that all selected
cereal crops had elastic demand.

Household response to the demand for cereal
crops decreases as the commodity price increases. The
most responsive commodity to price change was teff,
followed by sorghum, maize, and wheat. However, all
cereal crops except teff were inelastic in the compen-
sated price elasticity result. All the cereal crops chosen
were classified as normal goods, with an income elas-
ticity value greater than zero. Wheat, maize, and sor-
ghum were classified as necessity goods due to their
commodity nature, while teff was classified as a luxury
good due to its income elasticity value being greater
than one. The cross-price elasticity result showed that
most of the sampled crops were substituted for each
other. Teff was consumed with sorghum and substitut-
ed for maize. Wheat and sorghum were substituted for
maize. Wheat and maize are also substituted for each
other.

The implications derived from this finding were
that the magnitude of price elasticity is greater than
the expenditure elasticity of cereal crops. It can be in-
ferred from these results that price has a higher impact
than income. Thus, the price regulating policy would be
effective over income targeting policies. The positive
expenditure elasticity suggests that the demand for ce-
real crops is likely to expand as income increases. Pol-
icies that target income growth would lead to higher
demand for cereals.
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AHani3 nonuTty Ha 3epHoBi KynbTypu B Edionii
Cinpi Anemaexy, Manedia E6a6y, Boraexy A6ene

YHiBepcuteT Xapamas
P.0.BOX.138, M. lupe-[aya, Edionis

AHoTauif. 3epHOBI KyNbTYpU NOLMPEHi Y paLioHi XapuyBaHHS xuTenis Edionii, npote CNoXuBYI 3BUYKM HACENEHHS
CKNAAHi, i )XoAHA 3 KyNnbTyp He nepeBaxae€. EMNipMyHMiA aHanis nonuty A4OMOroCnoAapcTB Ha 3epHOBI KyNnbTypu
€ HeoOXigHWM ANs KinbKiCHOI OLiHKM peakuii Ha 3MiHy BapTOCTi 3epHOBMX Ky/lbTyp Ta iHAMBIAYanbHUX LOXOAIB.
MeTa OaHOro JOCNIAKEHHS — OLHUTU MOMNWUT Ha OCHOBHI 3epHOBI KynbTypu B Edionii, BUKOPUCTOBYHOUM BTOPUHHI
naHi Edioncbkoro couianbHo-ekoHOMiIYHOro gocnigxenHs 2018/19 (ESS) i3 1700 moMorocnofapcts CnoxunBayis
3epHOBMX KynbTyp. Y i poboTi BUKOPUCTOBYETHLCS OMMCOBA CTaTUCTMKA | MOAENb MalXKe ifeanbHOi CUCTEMU NONUTY
(AIDS) 3 MeTO10 OLiHKM NapaMeTpiB NOTPebu B OCHOBHUX 3€PHOBMX Ky/bTyp. EMAipMyHi pe3ynbTaTv nokasanu, Lo Ha
YaCTKy BUTPAT Ha 3epHO BM/IMBAKOTh CaMi LLiHU Ha 3ePHOBI KYNIbTYPU, LiiHW Ha iHLWI KynbTypu Ta AemMorpadiyHi dakrtopu.
Po3paxyHKoBa e1aCTUYHICTb LOXOAY BCiX BigibpaHMX 3€pHOBUX € MO3UTUBHOM, @ €1ACTUYHICTb MapLIanniBCbKOi
(HeonnayyBaHOI) LiHW € 1ACTUYHOLO, TOA] SIK KOMMNEHCOBAHA NepexpecHa LiHOBA eNacTUUHICTb BUSIBUNACS HEENACTUYHOI.
Peakuisa fnoMorocnopapcte Ha noTpeby B 3epHOBMX KY/bTypax 3HUXKYETbCS 3i 3pOCTaHHAM LiHKU ToBapy. Tedd byB
Haibinbw YyTAMBMM OO LiH TOBapiB i KNacMdikyBaBcs SK MpeaMeT pOo3KOLWi, OCKiNbKM 3HAYEHHS enacTUYHOCTI
poxopy 6yno 6inbwe oamHML. MNweHnus, KyKypya3a Ta copro 6ynu BU3HauyeHi Sk npeaMeTu nepluoi HeobXigaHOCTi,
a BCi 3epHOBI KynbTypu, AOCNIAXKYBaHI B Ui po6OTi, BBaXaOTbCA 3BMYANHUMM TOBapaMU. 3rifHO 3 AOCIAXKEHHSM,
BE/IMYMHA LLIHOBOI €NaCcTUYHOCTI Binblua, HiXX enacTUYHICTb BUTPAT 3epHOBMX KynbTyp. Lle 03Hauvae, Wwo uiHa Mae
GinblUKMiA BNIMB, HiXX fOXiA. Y pe3ynbTaTi, NoNiTMKa LiHOBOro peryntoBaHHs byae 6inbll e@ekTUBHOM, HiXX NONITUKA
LinboBoro goxoay. Kpim Toro, nosuT1BHa enacTMyHiCTb 3@ BUTpaTamMu nepenbayae, Wo 3i 3pOCTaHHAM [OXOAiB
3pocTaTMMe i MONWUT Ha 3epHOBI KyNbTypHu. MoniTuka, CNpAMoOBaHA Ha MiABULLEHHS NPUOYTKIB, 36iNbWKTL MONMUT Ha
3EpHOBI KynbTypH

KniouoBi cnoBa: Mogenb Maixe ifeanbHoi CMCTEMU MOMUTY, eNaCTUYHICTb, YaCTKa BUTPAT, LiiHa, AOXiA,
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