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Abstrak

Penggunaan metoda tobit dapat memecahkan masalah bias dan tidak konsisten dalam pendugaan
yang menggunakan data konsumsi survey rumah tangga yang umumnya tidak semua responden meng-
konsumsi komoditi tertentu. Disamping itu, perhitungan elastisitas harga atau pendapatan dari rumah
tangga yang sudah mengkonsumsi komoditi tertentu dan elastisitas peluang rumah tangga untuk meng-
konsumsi komoditi tersebut. Hasil pendugaan parameter permintaan ayam dan telur dengan meng-
gunakan data SUSENAS 1987 menunjukkan bahwa perubahan konsumsi ayam dan ngr dipengaruhi
oleh perubahan pendapatan baik di kota maupun di desa. Dengan meningkatnya pendapatan ma-
syarakat maka konsumsi ayam dan telur juga akan meningkat yang dampaknya konsumsi bahan
makanan ternak seperti jagung dan kedelai juga akan meningkat. Sementara itu konsumgi jagung dan
kedelai untuk makanan manusia juga masih sangat penting sehingga persaingan konsumsi kedelai dan
jagung antara manusia dan ternak akan semakin tajam.

INTRODUCTION

Income growth in low income countries which have the highest share of
expenditure on food can have the effect of both a large increase on food expenditure
and also an improvement in diets that include a greater proportion of higher-quality
food, such as livestock products. The implication of higher demand for livestock
products is higher demand for feed animal and feed grain. Meanwhile, the growth
in yield of domestic agricultural products is often unable to meet growth of
consumption in most low and middle income countries. As a result, food imports
have increased and self sufficiency has declined.

Indonesia like other developing countries where income growth has rapidly
changed the structure of food consumption, has had increased consumption of
poultry products. Table 1 shows consumption of livestock products in Indonesia
in 1980 and 1987. Per ca[}ita consumption and total consumption of improved
chicken products increased rapidly in 1987 compared to 1980. The per capita
consumption of meat from improved chickens increased by 70 percent and total
consumption increased by 100 percent; the per capita consumption of eggs from
improved chicken also increased by 36 percent and total consumption increased by
60 percent. In contrast, the per capita consumption of meat from village chickens
decreased by 4 percent and eggs from village chicken increased by only 6 percent.
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Table 1. Consumption of livestock products in Indonesia

" Per capita consump- Total consumption
Product tion (kg/year/cap) (000 ton)
1980 1987 % Change " 1980 1987 % Change
Meat
Improved )
chicken 0.33 0.56 70 48 96 100
- Village
chicken 0.55 0.53 -4 80 91 14
- Beel 1.00 0.85 -15 146 146 0
Pork 0.59 0.57 -3 86 98 14
Other meat 0.83 0.51 -39 121 87 -28
Lgg :
Improved
chicken 1.00 1.36 36 146 234 60
- Village
chicken 0.18 0.19 6 26 33 27
0.47 0.53 3 69 91 32

Source: Food Balance Sheet for Indonesia 1980 in Mink, S.D. Corn in the Livestock Economy, 1987
and Food Balance Sheet 1987 in Statistical Year Book of Indonesia, 1989.

Increased consumption of meat and eggs from improved chicken have had
a major affect on increasing feed demand since more than 90 percent of feed is
used for improved chicken. With the increasing demand for feed, the growth of
feed grain demand has exceeded the growth of food grain demand. According to
Sarma (1985), the projected growth in feed grain demand is 8.16 percent and the
projected growth of food grain is only 0.66 percent during period 1980-2000.

The purpése of this paper is to investigate the effect of income growth on
consumption of poultry products and secondary food crops consumption on Java,
Indonesia. This will be accomplished by estimating income and price elasticities of
chicken eggs, meat from village chicken and improved chicken, processed soybean
products (tofu, tempe and soy sauce) and corn.

MODEL SPESIFICATION AND ESTIMATION

Commonly in the household survey data, some households reported no
consumption on particular items. Applying the OLS to observations who only
reported would made the OLS estimator yield biased and inconsistent estimates
because they do not take special account of the non zero mean of the disturbances
(Maddala, 1983). ‘



The tobit method that was originally developed by Tobin (1958), has been
commonly used to deal with the limited dependent variable problem. The.implica-
tion of using tobit method for demand analysis is that it assumes that the #ecision
to consume a given food item is the same as the decision about the amount of food
to consume,

Under the tobit mod,'e‘l, the general formulation is given in term of an index
function:

() Yi* = Xi Bj + ¢

where Xj is a vector of explanatory variable, B; is a vector of unknown coef-
ficients, and the ¢ ’s are independently, identically, normally distributed random
disturbances with mean zero and variance 02 The Yj* are unobserved latent
variables. Yj is the observed dependent variables, where:
(2) Yi = Yj* if Yi* >0
Yi=0 if Yi*<0

Define Dj = 1if Yi >0 and Dj = 0if Yj € 0. The probability of an observation

representing an ind_ividual (household) that does not purchase any product is:
(3)  Pr{Yj = 0/Yj*} = Pr{Dj=1) = Pr{Xj Bi + ¢j <0}

[l - FXj Bi/o )]

The probability of a non limit observation that purchases a particular food item is:

(3)  Pr{Yj = 0/Yi*} = Pr{Dj=1) = Pr{X; Bj + ¢ >0}
= F(Xj Bi/ 0)]

With the assumption ej -(0, ¢?) the maximum likelihood function can be
employed to get the estimation of B, and ¢ The likelihood function is:

() L = IL(-FXi Biro 1,70 f(Yi-(X; Bi/ 0 )}
(-F(X; Bi/ 0 )™ {1/0 f[(Yi-(Xj Bi/0 )}™
T (1-Di)in(1-F(Xj Bi/0 )+Diln{1/ 0 f[(Y;-(Xj Bi/ 0)]}
where nl are household who have zero consumption, n2 are households who have
positive consumption, F(Xih [{] i/ 0 )is the standard normal cumulative distribution
and f(Xj Bi/0 ) is the standard normal density distribution. The coefficient B;
and 0 can be solved by differentiating In L with respect to fj and o . There are
computer programs available (like Shazam) which can solve this equation by using
iterative procedure for those maximum likelihood values of B and o

The B j coefficient in the tobit model is not a marginal effects as we usually
interpret. Thraen, Hammond and Buxton (1978) and McDonald and Moffit (1979)
discussed the interpretation of the B coefficient in the tobit model. The B ; coeffi-
cient is a total effect of two components; one that is the change in the probability
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that the household will consume a particular commodity i, and two the change in
the value of the dependent variable if it is already consumed (i.e., expenditure on
a particular food item). Similarly, elasticities can be calculted separately, both the
elasticity of the probability that household will consumed commodity i, and the
rice or income elasticity of household who already consume commodity i.

The expected value in the tobit model is:

6) E@y) = Xj BiF(Xj Bi/o) + 0 f(Xj Bi/?)
The marginal effect of E(y) with respect to Xj is: -

(M dE(y)/dXj = Xj Bj F(Xj Bj/0)
The elasticity of E(y) with respect to X; is:

8 Nyx = (E(y)/dxj) (Xi/E(y)
= Bi F(Xj Bi/ 0) (Xi/E(y)

This elasticity represents the total effect of the probability that household will
consume and quantity elasticity of household who already consume. The elasticity
of the probability that household will consume is defined as:

(1) Mpr.x = (Biv0) f(Xi Bi/o) [Xi/F(Xj Bi/0)]
iXi/0 [f(Xi Bi/ 0)/F(Xi Bi’0)]

The quantity elasticity is the total elasticity minus the elasticity of the probability, i.e:
10) NMy*x = Myx — MNpr.x

il

Another problem arises when expenditures on a particular item are zero is
that the unit value (i.e., prices) are not identified. To solve this problem, we follow
the method that used by Heien and Pompelli (1988). The procedure they used was
to regress the observed prices on a regional dummy and household total expendi-
tures. Then this regression is used to estimate the missing prices for those house-
holds which did not consume a particular food item.

The dependent variable that was used in the model (8) above was consump-
tion per capita for commodity i, the independent variables were price of commodity
i, price of rice and expenditure per capita. The variable price of a particular food

item was defined as expenditure on a particular food item divided by the quantity
consumed.

Data Source and Description

The National Social and Economics Surveys (SUSENAS) 1987 that are
periodically conducted by the government of Indonesia were used in this study. This
data source contains amount of quantity consumed, expenditure and household
characteristics. These surveys were carried out throughout all provinces in Indone-



sia by the Central Bureau of Statistics. The data were collected by direct interview
of the head of the household and/or member of household. The time reference
period was one week for food, and one month and/or one year for non food item.

The sampling design was multistage which was "eStabiished for the Indonesia
census and differentiated between urban and rural, The unit of analysis is a
representative household which is an aggregation of the households within the
primary sampling unit. The advantages of using representative housgholds is to
minimize the problems related to ‘‘zero consumption’ of food item.

The number of households interviewed for Java in the SUSENAS 1987 were
18,203 households or 1,643 representative households that include 584 representa-

tive households in urban (36%) and 1059 representative households in rural (64%)
areas.

FOOD CONSUMPTION AND DEMOGRAPHIC
CHARACTERISTICS

Table 2 shows that the proportion of food expenditure declined when income
increased both in urban and in rural areas. The percentage of food expenditure for
all income groups was higher in rural areas than in urban areas. This phenomenon
is consistent with Engel’s law which states that the percentage importance of food
expenditures declines as income (total expenditure) increase.

Table 2. The proportion of food and non food expenditure by level of per capita income on Java, 1987

Incomes groups

Urban Rural
Low Mid- Mid- High Low Mid- Mid- High
low high low high
Food 61 55 51 40 68 66 64 58
Non food 39 45 49 60 32 4 36 42

Sources: SUSENAS 1987,

The summary statistics for demographic variables are presented in Table 3.
The average number of children below 5 years and the average number of children
between 5 to 10 years were higher in the low income group than in the high income
groups both in urban and rural areas. The average number of people more than
10 years old in urban areas is lower in the low income groups than in the high
income groups, but the average number of household members more than 10 years
old in rural area is higher in the low income group than in the high income group.



Similarly, the average household size in the rura} areas declined and the average
household size in urban area increased as income increased. This phenomenon is
probably not due to the fact that the actual family size in urban areas is higher than
in rural areas but my be that urban households included other people (their relatives)
who stay in their homes. '

Table 3. The summary statistic of demographic variables by level of per capita income on Java, 1987

= T
Incomes groups

Urban Rural
Low Mid- Mid- High Low Mid- Mid- High
fow high . low high
Number of
people:
0-4 years 0.48 0.47 0.47 0.34 0.48 0.44 0.42 0.44
5-10 years 0.65 0.59 0.61 0.44 0.63 0.56 0.58 0.53
10 years 3.49 3.61 3.85 4.12 3.30 3.26 3.30 3.24
Household
size 4.62 4.67 4.92 4.89 441 4.26 4.30 4.21

Sources: SUSENAS 1987.

Food participation rates are defined as the percentage of sampled representa-
tive households that reported consuming a particular food item. This is important
for understanding the extent of the problem of zero consumption for the sub-
sequent econometric analysis. Table 4 presents food participation rates for several
food items. The food participation rate of improved chicken meat in urban areas
was 74.5 percent. This was higher than the food participation of local chicken
meat. On the other hand, the food participation of improved chicken meat in rural
areas was 19.4 percent which was lower than the food participation of local chicken
meat (38.1 percent). In rural areas, local chicken meat is more available than
improved chicken meat because commonly rural households have local chickens.
These food participation were higher in urban than in rural areas. The food participa-
tion rate for chicken egg was high both in urban areas at 97.3 percent and in rural
areas at 87.4 percent.

The consumption of soybeans directly was low both in urban and rural areas.
The participation rates for soybeans directly was 13.4 percent in urban and 14.2
percent in rural areas. In contrast the consumption of processed soybean is high.
Above 94 percent of the representative household in urban and rural areas
consumed tofu and tempe, about 92 percent of urban households consumed soy
sauce and about 67 percent of rural household consumed SQy souce.



Table 4. Food participation rates on Java 1987

Number Percentage (%)
Urban Rural Urban Rural
1. Number of representative
households 584 1,059 — —
2. Poultry:
~ lmproved chicken 435 205 74.5 19.4
— Local chicken 302 404 51.7 38.1
-~ Chicken egg 568 926 97.3 §7.4
3 Soybean: R
— Soybean 78 150 13.4 14.2
- Tofu 579 997 99.1 94.1
- Tempe 576 1,014 98.6 95.8
— Soy sauce 540 713 92.5 67.3
4. Corn:
— Fresh corn 139 173 238 16.3
— Dry corn 6 58 1.0 5.5
~ Corn kernel 34 354 5.8 334
— Flour corn 18 57 3.1 5.4
— Corn equivalent 175 508 30.0 48.0

Source: SUSENAS 1987.

Conversion rate:

1 kg fresh corn = 0.39 kg corn kernel (Tabor, 1988)

| kg dry corn = 0.45 kg corn kernel (Tabor, 1988)

1 kg flour corn = 1 kg corn kernel (Montevarede, 1987)

There are four types of corn consumed; fresh corn, dry corn, corn kernel and
flour corn. The consumption of corn was different between urban and rural areas.
In urban areas the number of households who consumed fresh corn was higher than
for other type of corn. On the other hand, in rural area the number of households
who consumed corn kernel was higher than for other types of corn. The participa-
_ tion rate of dry corn, corn kernel and flour corn were higher in rural than in urban
areas but the participation rate of fresh corn was higher in urban than in rural areas.

Generally, the participation rates for the four types of corn were low, and
this present a problem for the demand estimation. To solve this problem, the
estimation of corn demand was specified in terms of corn equivalent rather than

for each type of corn. The participation of corn equivalent was 30 percent in urban
and 48 percent in rural areas.



improved chicken, local chicken and chicken egg were -0.617, -0.644 and -0.506
in urban and -1.378, -1.024 and -1.052 in rural areas. The elasticities of probability
of household will consumed as price decrease given other independent variables were
more elastic in rural areas. Except for improved chicken, the own price elasticities
of household who already consumed were also more elastic in rural areas.

Processed Soybeans the total own price elasticities of demand for processed
soybean were inelastic both in urban and rural; the total own price elasticities of
demand for tofu, soy sauce and tempe were -0.69, -0.27 and -0.85 in urban in -0.78,
-0.35 and -0.85 in rural. Except for tempe, the total own price elasticities were a
bit more elastic in rural than in urban. The elasticities of the probability*of house-
hold will consume were more elastic in rural but the elasticities of own price of
household who already consume were almost the same between urban and rural
areas.

Corn product the total own price elasticities of demand for corn were
inelastic, -0.43 in urban angl -0.23.in rural areas. The total own price elasticities
and the own price elasticities of demand for households who already consumed corn
were more elastic in urban areas. However, the elasticity of probability of house-
hold consumption was more elastic in rural areas.

Income Elasticities

Table 6 shows the income total expenditure elasticities with breakdown into
the elasticities of probability household will consumed as income increase given
other independent vanables and the income elasticity of households who already
consumed the poultry products processed soybean and corn:

Table 6. Income elasticities of demand for several foods items in urban and rural Java

Urban Rural
Total : Proba-  Quantity Total Proba-  Quantity
bility bility
1. Poultry:
~ Improved chicken 0.60 0.26 .- 0.35 1.73 1.37 0.36
— Local chicken 0.41 0.25 0.16 1.13 0.78 0.35
— Chicken egg 0.26 0.03 0.23 0.67 0.21 0.46
2. Processed soybean: .
— Tofu 0.12 0.01 0.11 0.52 0.10 0.41
- Soy sauce 0.43 0.15 0.28 1.04 0.58 0.45
— Tempe 0.04 0.01 0.03 0.37 0.07 0.29
3. Com:
— Equivalent 0.03 0.02 0.01 -0.58 -0.38 -0.20




Poultry Product the total income elasticities of demand for improved chicken
and local chicken were elastic in rural areas (1.73 and'1.13) but inelastic i in urban
areas (0.60 and 0.41). The total income elasticities of demand for chicken egg were
inelastic, 0.26 in urban and 0.67 in rural areas. The total own income elasticities
of demand for poultry products were more elastic in rural than in urban areas. The
elasticities of the probability of that household will consume and the income
elasticities of household who already consume also were moge elastic in rural areas.
The sign of the income elasticities of demand for poultry products were positive
and this indicates that poultry products were normal good.

Processed Soybean the total income elasticities of demand for tofu and
tempe were inelastic, 0.12 and 0.04 in urban and 0.52 and 0.37 in rural areas. The
total income elasticity of demand for soy sauce was elastic in rural (1.04) but
inelastic in urban areas (0.43). The total income elasticities, the probability elastici-
ties of that households will consume and the income elasticities of household who
already consumed were more elastic in rural than in urban areas. The sign of
income elasticities of demand for processed soybean products were positive which
indicates that processed soybean products were normal goods.

Corn Product. The total income elasticity of demand for corn equivalent in
urban areas was positive that indicates a normal good, although very low (0.03).
However, this indication was not strong enough since this is statistically not signifi-
cant. The probability elasticity that households will consume and the income elasti-
city of households who already consume also were very low (0.02 and 0.01). In
contrast, the total income elasticity of demand for corn equivalent in rural was
negative that indicates an inferior good, and inelastic (-0.58). The probability
elasticity that households will consume and income elasticity of households who
already consume in rural were more elastic than for urban areas (-0.38 and -0.20).
It is important to observe that pattern of corn consumption were different in urban
and rural areas. Households in urban areas consumed more fresh corn as a snack
or vegetable, and this type of corn seems to be a normal good. On the other hand,
in rural areas people consumed more corn kernel as a staple food, especially for
poor people. Corn kernel seems to be an inferior good (Table 7.

Table 7. Corn participation rates by level of income in urban and rural Java, 1987

Corn Types Urban Rural
Low Mid- Mid- High  Low Mid- Mid- High
) low high low high
Fresh corn 39 6.2 6.2 1.5 39 3.9 3.7 5.8
Dry corn 0.2 0.2 0.2 0.5 2.1 1.3 1.0 1.0
Corn kernel 2.7 1.5 1.0 0.5 12.6 8.1 7.3 5.5
Flour corn 0.0 l._9 0.5 0.7 1.7 1.7 1.2 0.8

Sources: SUSENAS 1987.
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THE EFFECT OF INCOME GROWTH
ON SEVERAL FOODS CONSUMPTION

The effect of income growth on poultry and processed soybean is presented
in Table 8. By assuming constant prices, two scenarios for income growth were
employed to evaluate the impact of income change. This included scenarios for
slower income growth and faster income growth. CARD/MOA studies give
reference used 5 percent incame growth both for urban and rural Java. In fact,
rural income growth on Java was lower than urban income growth during recent
period. In this study, we used 5 percent and 7 percent of i income growth, with
slower and faster growth in urban Java and 3 percent and 5 percent of income growth
as slower and faster growth in rural Java

Table 8. The growth of several food items as income growth

Urban Rural
‘ Consumption. Participation Consumption Participation
Foods per capita’ . rate per capita rate
Income growth Income growth
Slow Fast Slow Fast Slow Fast Slow Fast
............................... percent ... ...,
1. Poultry
— Improved
chicken 3.02 4,23 1.28 1.79 5.18 8.64 4.11 6.85
-~ Local
chicken 2.03 2.84 1.24 1.74 3.40 5.66 2.34 3.90
— Chicken egg 1.31 1.83 0.15 0.21 2.00 3.34 0.63 1.05
2. Processed i
soybean:
- Tofu 0.60 0.84 0.07 0.10 1.55 2.59 0.31 0.52
— Tempe 0.18 0.25 0.03 0.04 1.10 1.84 0.23 0.38
— Soy sauce 217 3.04 0.75 1.05 3.11 5.19 1.76 2.93
3. Corn 0.15 0.21 0.10 0.14 -1.74 -2.90 -1.14 -1.90

At slower income growth, the growth of per capita consumption of improved
chicken is 3.02 percent in urban and 5.18 percent in rural and the growth of food
participation rates is 1.28 pefcent in urban and 4.11 percent in rural areas. At
faster income growth, the grawth of per capita consumption of improved chicken
is 4.23 percent in urban and 8.64 percent in rural areas and the growth of food
participation rates is 1.79 percent in urban and 6.85 percent in rural areas.
Similarly, the growth of local chicken is also high but lower than for improved
chicken. At slower income growth, the growth of per capita consumption of local
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chicken is 2.03 percent in urban and 3.40 percent in rural and the growth of food
participation rate is 1.24 percent in urban and 2.34 percent in rural areas. At the
faster income growth, the growth of per capita consumption of local chicken is 2.84
percent in urban and 5.66 percent in rural areas and the growth of food participa-
tion rates is 1.74 percent in urban and 3.90 percent in rural areas. The growth of
chicken eggs consumption is lower than for irpprovéd chicken meat and local chicken
meat. At slower income growth, the growth of consumption per capita of chicken
egg is 1.31 percent in urban and 2.00 percent in rural, and the growth of food
participation rates is 0.15 percent in urban and 0.63 percent in rural areas. At
higher income growth rates, the growth of per capita congumption of chicken efgs
is 1.83 percent in urban and 3.34 percent in rural and the growth of food participa-
tion rates is 0.21 percent in urban and 1.05 percent in rural areas. The hight growth
of poultry product consumption will lead to high growth in demand of soybean
and corn for feed.

The growth in consumption of tofu and tempe is higher in rural areas : 1.55
percent at the slower growth and 2.59 percent at faster growth rates for tofu
consumption, and 1.10 percent at slower growth and 1.84 percent at faster growth
for tempe consumption. The growth of food participation rates is relatively low:
0.31 percent at slower growth and 0.52 percent at faster growth rates for tofu
consumption and 0.23 percent at slower growth and 0.38 percent at faster growth
rates for tempe consumption. The growth of consumption of tofu and tempe are
lower in urban areas: 0.60 percent at slower growth and 0.84 percent at faster growth
for tofu consumption and 0.18 percent at slowewr growth rates and 0.25 percent
at faster growth rates for tempe consumption. The growth of food participation
rates are 0.07 percent at the slower growth and 0.10 percent at faster growth rates
for tofu consumption, and 0.03 percent at slower growth and 0.04 percent at faster
growth for tempe consumption. Both for urban and rural areas the growth of soy
sauce consumption is high. At slower income growth, the growth of per capita
consumption of soy sauce is 2.17 percent in urban and 3.11 percent in rural and
the growth of food participation rates is 0.75 percent in urban and 1.76 percent
in rural areas. At higher income growth, the growth of per capita consumption of
soy sauce is 3.04 percent in urban and 5.19 percent in rural areas, and the growth
of food participation rate is 1.05 percent in urban and 2.93 percent in rural areas.

" The growth of corn consumption in urban areas is very low: 0.15 percent at
the slower income growth rates and 0.21 percent at the faster income growth rates.
The growth of participation rate is 0.1 percent at the slower income growth rates
and 0.14 percent at the faster income growth rates. In contrast, the growth of corn
consumption in rural areas shows that corn in an inferior good. With income growth,
the growth in corn consumption was -1.74 percent at the slower income growth
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rates and -2.90 percent at the faster income growth rates for rural areas. The
change in participation rates is -1.14 percent at slower income growth and -1.9
percent at faster higher income growth.

In summary, the poultry products consumption, especially improved chicken
meat consumption, is most responsive to change in income. This has implication
for all feed product, including soybean and corn. Except for tempe consumption,

the growth of poultry products and processed soybean is faster especially in rural
areas compared to urban.

CONCLUSIONS

The tobit model was applied to cross-sectional data on poultry products,
soybean processed products and corn consumption for urban and rural Java.
Under the tobit model the estimator yields unbiased and consistent parameters.

The results in this paper shows that the growth of poultry products consump-
tion as income growth both in urban and rural are high. This will create high
demand of soybean and corn for feed with ‘income growth. On the other hand,
except for tofu and tempe consumption in urban areas, the growth of processed
soybean for direct human consumption is also high. Growth in direct corn
consumption is quite a bit lower, although still important in the diets of poor
people in rural areas.

The policy implication of this result for Indonesia food policy is that the
importance of soybean, corn and others secondary crops will become high. In
other word, the secondary food crops policy which was very much neglected in the
past decade should get more attention.
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