AGRB 4560 Quiz #1 (100 pts) 01-30-2020 /,@

The Quiz must be submitted on Canvas. You need to have a paper quiz to complete this quiz on
Canvas. It is recommended to complete Quiz on paper and then enter your answers on Canvas.
The correct answers will be available in your feedback on Canvas later today.

Canvas shuffles answers. the answers will be presented in a different order on Canvas, as
compared to the paper ICA.

Quiz #1 points (maximum 100 points): 30 base points + up to 70 points for correct answers.

Problem #1 (19 points): A set of individual multiple choice questions
Problem #1 includes Questions 1 - 19

1. (1 pt) Utility represents
A (). Consumer preferences
b). Income available for consumption activities

2. (1 pt) Budget constraint represents
a). Consumer preferences
' @ Income available for consumption activities
-

3. (1 pt) The total utility function is a function of
(). quantities of goods consumed

b). prices and income

¢). quantities of goods consumed, prices and income

4. (1 pt) The budget constraint includes
. prices, quantities and income

b). prices and income

¢). quantities and prices

d). prices and quantities

s
®

5. (1 pt) The economic objective of final consumers is
a). to minimize expenditures
b). to maximize profit
¢). to maximize income
% (d). to maximize total utility

6. (1 pt) Marginal utility is

. the derivative of the total utility function with respect to product quantity
b). the derivative of the budget constraint with respect to product quantity
c). the derivative of the budget constraint with respect to product price
d). the derivative of the total utility function with respect to product price
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7. (1 pt) A graphical representation of the total utility function is

0 a). budget line
L; @ indifference curve

8. (1 pt) A graphical representation of the budget constraint is

ﬂf (). budget line

/ b). indifference curve
9. (1 pt) All consumption bundles (baskets) providing the same level of total utility are located on
the same indifference curve

/g . True
[ ). False
10. (1 pt) Indifference curves for the same individual are parallel to each other (i.e. do not intersect)

@. True
b). False

11. (1 pt) A higher indifference curve is always better

(a). True

b). False

12. (1 pt) If a consumer’s income increases, he will move to a higher (level of) indifference curve,
assuming prices do not change

74, (8). True

b). False

13. (1 pt) If a consumer’s income decreases, he will move to a lower (level of) indifference curve,
assuming prices do not change

Q @ True

I1 b). False

14. (1 pt) The slope of indifference curve is
,47 (). The ratio of marginal utilities
[ b). The price ratio

15. (1 pt) The slope of budget line is
a). The ratio of marginal utilities
{3 (b). The price ratio

16. (1 pt) The tangency condition is

a). Indifference curve slope > Budget line slope

b). Indifference curve slope < Budget line slope
@. Indifference curve slope = Budget line slope
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17. (1 pt) A consumption bundle located at the point where indifference curve is tangent to the
budget line (on a graph) is
. optimal consumption bundle
/4, b). a consumption bundle, which is affordable, but not optimal
a ¢). a consumption bundle, which is not affordable, but provides a higher utility level than optimal
consumption bundle

18. (1 pt) A consumption bundle located to the left from the budget line (on a graph)
a). optimal consumption bundle
5 @ a consumption bundle, which is affordable, but not optimal
c). a consumption bundle, which is not affordable, but provides a higher utility level than optimal
consumption bundle

19. (1 pt) A consumption bundle located to the right from the budget line (on a graph)
a). optimal consumption bundle
b). a consumption bundle, which is affordable, but not optimal
C @ a consumption bundle, which is not affordable, but provides a higher utility level than optimal
consumption bundle
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Problem #2 (21 points) Consumer Choice: Optimal Consumption Bundle
Problem #2 includes Questions 20 - 25

A consumer purchases two goods: F (food) and C (clothing).

The consumer’s total utility function is TU = FXC+F+C.

F and C are measured in physical units (quantity of food and quantity of clothing).
Product prices: Pf= $1 per unit and Pc = $2 per unit.

The available budget to spend on food and clothing is $45.

20. (3 pts) Select a correct formulation of the total utility maximization problem for this

consumer.

a). The consumer maximizes the total utility.

b). The consumer minimizes his expenditures on food and clothing to maximize his total utility.
C‘ @ The consumer maximizes the total utility subject to a budget constraint.

Determine (calculate) the optimal consumption bundle for this consumer.
Proceed by answering questions 21 - 25.

g, ATY
21. (3 pts) Marginal Utility the consumer receives from consuming food is 4&/‘//{’ e = ’_f,

. MU, =C+1 b). MU, =C  ¢). MU, =FxC+1 rﬂ/
F F F

22. (3 pts) Marginal Utility the consumer receives from consuming clothing is

(@ MU, =F+1  b). MU, =F ¢). MU, = FxC+1 Wl - o7 U
—_— ﬁ% = Pr 2
23. (4 pts) The tangency condition is — o =
Sl /[
4 @ — C+l_1 b). L o). c_2
/ F+1 F 2 F 1

N x, (7 —+ 2/ — &
24. (4 pts) The budget constraint is /pF X f + /DC 'Y{./ - /;;; =7 2/ F*2 (= 7¢
é’ ). FxC+F+C=45 b). 2xF+1xC=45 () IxF+2xC =45

25. (4 pts) Use the tangency condition and budget constraint to calculate the optimal
consumption bundle for this consumer.

Show your work here:

a). F =11 units and C = 23 units
E‘) @ F =23 units and C = 11 units

¢). F =45 units and C = 22.5 units

d). F =45 units and C = 90 units
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Problem #3 (30 points) Consumer Demand Analysis: Retail Demand for Rice
Problem #3 includes Questions 26 - 35

You have estimated the following demand function for rice at the retail level. Note that this is a
linear multivariate function. Potatoes and pasta a products-substitutes for rice.

Onee =10—=15x P, +12x P, . +10x P . +0.025x

potatoes pasta

O rice is the quantity of rice demanded (purchased) per person per year (pounds)
P rice is retail price of rice ($ per pound)

P potatoes is retail price of potatoes ($ per pound)

P pasta is retail price of pasta ($ per pound)

I is income available to spend on food ($ per year)

26. (3 pts) Interpret the coefficient for price of rice. ~— / 6’_

a). If rice price decreases by 1%, then rice quantity increases by 15% per person per year
ﬁ @ If rice price increases by $1 per pound, then rice quantity decreases by 15 pounds

). If rice price decreases by $1 per pound, then rice quantity decreases by 15 pounds

27. (3 pts) Interpret the coefficient for price of potatoes. LA
A @ If potato price increases by $1 per pound, then rice quantity increases by 12 pounds
b). If potato price decreases by $1 per pound, then rice quantity increases by 12 pounds
c). If potato price increases by 1%, then rice quantity increases by 12% per person per year

28. (3 pts) Interpret the coefficient for price of pasta. 10
a). If pasta price increases by $1 per pound, then rice quantity decreases by 10 pounds
@. If pasta price decreases by $1 per pound, then rice quantity decreases by 10 pounds
c). If pasta price decreases by 1%, then rice quantity decreases by 10% per person per year

29. (3 pts) Interpret the coefficient for income. 4 ﬂ”’ 5
a). If income increases by 1%, then rice quantity increases by 0.025% per person per year

fb @ If income increases by $1, then rice quantity increases by 0.025 pounds per person per year
c). If income increases by $1, then rice quantity decreases by 0.025 pounds per person per year

Use the coefficients from the demand function to predict changes in the demand for rice:
questions 30-33.

30. (3 pts) If price of rice increases by $2 per pound, predict the change in quantity of rice

demanded
Abg==15x X =-30

a). Quantity of rice decreases by 15 pounds

/5 @ Quantity of rice decreases by 30 pounds
¢). Quantity of rice increases by 30 pounds
d). Quantity of rice decreases by 30%
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31. (3 pts) If price of potatoes decreases by 82 per pound, predict the change in quantity of rice

demanded / ﬂ/{ = X X/’//: --/4/

a). Quantity of rice decreases by 12 pounds

@. Quantity of rice decreases by 24 pounds
¢). Quantity of rice increases by 24 pounds
d). Quantity of rice decreases by 24%

32. (3 pts) If price of pasta increases by $3 per pound, predict the change in quantity of rice
demanded

4 a). Quantity of rice increases by 1§)pounds 4 @/9 - / ﬂ X 'g — 3 ﬂ
v D). Quantity of rice increases by 16%

¢). Quantity of rice decreases by 30 pounds
ﬁ . Quantity of rice increases by 30 pounds

33. (3 pts) If income decreases by $1,000, predict the change in quantity of rice demanded

[4/ (®). Quantity decreases by 25 pounds / &4 —/ Jf 5/ / _ /ﬂﬂﬂ / = - /f

b). Quantity decreases by 2¢5%
¢). Quantity increases by 25 pounds
d). Quantity decreases by 0.025 pounds

v

Use the demand function for rice to predict quantity of rice demanded in two market scenarios
differing due to the demand determinants: questions 34 and 35.
Aucte = 10-15(504) 712 (4 00)+ L0 [00) #0471 T 6000 ) =
34. (3 pts) In the analyzed market: P rice is $3.00 per pound, P potatoes is $2.00 per pound,
P pasta is $1.00 per pound and the average income spent on food is $5,000 per year.
Predict rice quantity. 40 - 4/?7‘0?7 #2p +/jr¢ fzf/
a). Quantity of rice demanded (purchased) is 135 pounds per year
b). Quantity of rice demanded (purchased) is 125 pounds per year
i @ Quantity of rice demanded (purchased) is 124 pounds per year

35. (3 pts) In the analyzed market: P rice is $1.00 per pound, P potatoes is $2.00 per pound, P

pasta is $3.00 per pound and the average income spent on food js $5,000 per year.
Predict rice quantity. BReeh = 101 (% ﬂﬂ}n 7 ﬁ Z{’ﬂﬂ/ a 22 3/”/4’/. V24e / 4 00

SH0-15 Yt BOFLLS = S Yy
a). Quantity of rice demanded (purchased) is 135 pounds per year
b). Quantity of rice demanded (purchased) is 125 pounds per year
c (©). Quantity of rice demanded (purchased) is 174 pounds per year

A

36. (30 pts) To get your base points, confirm the following statement: “I am a student taking AGRB
4560 in Spring 2020”.
@. True  b). False
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Question #1 (50 points) Consumer Choice: Optimal Consumptwn Bundle »

A consumer purchases two goods: F (food) and C (clothing). p /) IE ’}L ,9‘”) W’ /l
The consumer’s total utility function is TU(F,C) = FxC+F+C. /) ¥ 21l
F and C are measured in physical units (quantity of food and quantity of clothing) - 7 { L U1t}

Product prices: Pf = $1 per unit and Pe = $2 per unit.
The available budget to spend on food and clothing is $45.

1. (5 pts) Select a correct formulation of the total utility maximization problem for this
consumer.

a). The consumer maximizes the total utility.
b). The consumer minimizes his expenditures on food and clothing to maximize his total utility.
() /’@. The consumer maximizes the total utility subject to a budget constraint.

Determine (calculate) the optimal consumption bundle for this consumer.
Proceed by answering questions 2-6.

2. (5 pts) Marginal Utility the consumer receives from consuming food is ﬁ . / 6’/7/(
Ll bt

Aﬁ (&) MU, =C+1 b). MU, =C ). MU, =FxC+1 . (+L
3. (5 pts) Marginal Utility the consumer receives from consuming clothing is
#' @MU =F+1 b). MU, =F c). MU, =FxC+1 /M[/Z - "-,p_ — /f%/
4. (5 pts) The tangency condition is
/4 @ C+1_1 b) c 1 0 c 2 //Z//f //F‘
F+1 CF 2 "F o1 Tills 7 pc

5. (5 pts) The budget constraint is , Y 4
a). FxC+F+C=45 b). 2xF+1xC=45 @) IxF+2xC=45 ﬁf—“ﬁf/)c(

6. (25 pts) Use the tangency condition and budget constraint to calculate the optimal
consumption bundle for this consumer. YOU MUST SHOW your analytical work (i.e.
calculations) to receive the points for this particular question. No analytical work shown -> 0
points for question 6 .

7c: (1 . L) — Pl =A0rL
F+4 A TF= A C“ £ (?) /7(?/"‘7
BC: (Fr A= 15D (A0 )y 2P = 45
g0 d #2002 YD
My answer is: F = & units and C = ﬂ units ///7 ,///

0.0 . f/fﬁ)v‘ﬂ»/’ b5 5 / {" e /Z%wz/* 4(4/
A%)+ 1
90410 = 45 QR OV V/)%S O LI

ry a ’// ' Y‘
hies r«//‘-; W AN Yy JN“ |
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NAME

Canvas Score (points)

The Quiz must be submitted on Canvas. You need to have a paper quiz to complete this quiz on
Canvas. It is recommended to complete Quiz on paper and then enter your answers on Canvas.
The correct answers will be available in your feedback on Canvas later today.

Canvas shuffles answers: the answers will be presented in a different order on Canvas, as
compared to the paper Quiz.

Quiz #2 points (maximum 100 points): 22 base points + up to 78 points for correct answers.

Problem #1 (12 points) Consumer Demand for Rice
Formulating Economic Model and Econometric Model

Problem 1 includes Questions 1-6 (each correct answer is 2 points)

A grain distributor (wholesaler) hired you as a consultant to perform a demand analysis for rice
sold at the retail level in the U.S. Using the United States Department of Agriculture (USDA)
database, you compiled a data set, which included variables that could be potentially used in a rice
demand analysis at the retail level. The variables are summarized in a table below.

Variable Unit of measurement
Price of rice Price $ per pound

Quantity of rice purchased (demanded) Qrice pounds per person per year
Price of potatoes P potatoes | $ per pound

Quantity of potatoes purchased (demanded) Q potatoes | pounds per person per year
Price of beans P beans $ per pound

Quantity of beans Q beans pounds per person per year
Income Income $ per person per year

Assume potatoes and beans are products-substitutes for rice.

1. Formulate a theoretical (economic) model explaining consumer demand for rice at the retail
level.

a). Price =T (Q rice, P potatoes, P beans, Income)
b). Price =f (Q rice, Q potatoes, Q beans, Income)
). Qrice =f (P rice, Q potatoes, Q beans, Income)
d). Q rice =f (P rice, P potatoes, P beans, Income)
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2. Formulate an econometric model to be estimated (“a” is alpha, “b’s” are betas and “e” is
error term)

a) Price=a-Dbl™*Qrice + b2 *P potatoes + b3* P beans + b4 * Income + e
b) Qrice=a—bl*Price + b2 * P potatoes + b3 * P beans + b4 * Income + e
c) Qrice=a+bl*Price+b2* P potatoes + b3 * P beans + b4 * Income +e
d) Price=a+bl*Qrice + b2 *P potatoes + b3* P beans + b4 * Income + e

Using consumer demand theory, formulate a set of testable hypotheses: Questions 3-6

3. The relationship between Q rice and P rice: the estimated coefficient characterizing the
relationship between these two variables is expected to be

a). Negative: the own price effect on quantity demanded

b). Positive: the cross-price effect on quantity demanded (assuming the price is for product —
substitute)

c). Positive: the own price effect on quantity demanded

d). Negative: the cross-price effect on quantity demanded (assuming the price is for product —
substitute)

4. The relationship between Q rice and P potatoes: the estimated coefficient characterizing the
relationship between these two variables is expected to be

a). Negative: the own price effect on quantity demanded

b). Positive: the cross-price effect on quantity demanded (assuming the price is for product —
substitute)

c). Positive: the own price effect on quantity demanded

d). Negative: the cross-price effect on quantity demanded (assuming the price is for product —
substitute)

5. The relationship between Q rice and P beans: the estimated coefficient characterizing the
relationship between these two variables is expected to be

a). Negative: the own price effect on quantity demanded

b). Positive: the cross-price effect on quantity demanded (assuming the price is for product —
substitute)

c). Positive: the own price effect on quantity demanded

d). Negative: the cross-price effect on quantity demanded (assuming the price is for product —
substitute)

6. The relationship between Q rice and Income: the estimated coefficient characterizing the
relationship between these two variables is expected to be

a). Negative: the own price effect on quantity demanded

b). Positive: the cross-price effect on quantity demanded (assuming the price is for product —
substitute)

c). Positive: the income effect on quantity demanded

d). Negative: the income effect on quantity demanded
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Problem #2 (33 points) An Analysis of Consumer Demand for Rice
Econometric (Regression) Model of Retail Demand for Rice:
Interpreting the Estimation Results

Problem #2 includes Questions 7-17 (each correct answer is 3 points)

Using a regression analysis technique and a relevant data set, you have estimated a demand
function for rice at the retail level. This demand function characterizes the final consumer’s
purchasing (consumption) behavior. Potatoes are a product-substitute for rice. Your estimation
results are summarized below.

INQye =5-1.20xInP;,, +0.70xIn Py +1.10xIn 1

(-2.65) (0.95) (1.75)
T-statistics are reported in the parentheses.
R2 =0.80 or 80%.

Q rice is the quantity of rice demanded (purchased) per person per year (pounds)
P rice is retail price of rice ($ per pound)

P potatoes is retail price of potatoes ($ per pound)

| is income available to spend on food (%)

7. The estimated demand function is
a). a quantity-dependent demand function  b). a price-dependent demand function

8. The estimated demand function is
a). a multivariate demand function  b). a univariate demand function

9. The estimated demand function is
a). a linear demand function b). a log-linear demand function

10. A proper interpretation of the flow of the causation effect in this demand function is
a). a change in quantity of rice causes price of rice to change (i.e. quantity determines price)
b). a change in price of rice causes quantity of rice to change (i.e. price determines quantity)

11. Interpret R2

a). The variation in price of rice, price of potatoes and income explains 80% of the variation in the
quantity of rice

b). The variation in the quantity of rice explains 80% of the variation in price of rice, price of
potatoes and income

¢). The variation in price of rice, price of potatoes and income explains 20% of the variation in the
quantity of rice
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Interpret the sign and magnitude of the estimated coefficients (i.e. economic significance):
Questions 12 - 14

12. Interpret the estimated coefficient for In P rice

a). If price of rice decreases by $1 per pound, then the quantity of rice purchased increases by 1.20
pounds

b). If the quantity of rice purchased increases by 1%, then price of rice decreases by 1.20%.

c). If price of rice decreases by 1%, then the quantity of rice purchased increases by 1.20%

13. Interpret the estimated coefficient for In P potatoes

a). If price of potatoes increases by $1 per pound, then the quantity of rice purchased increases by
0.70 pounds

b). If price of potatoes increases by 1%, then the quantity of potatoes purchased increases by 0.70%
c). If price of potatoes increases by 1%, then the quantity of rice purchased increases by 0.70%

14. Interpret the estimated coefficient for In |

a). If income decreases by $1, then the quantity of rice purchased decreases by 1.10 pounds
b). If income increases by $1, then the quantity of rice purchased increases by 1.10%

c). If income increases by 1%, then the quantity of rice purchased increases by 1.10%

Interpret statistical significance of the estimated coefficients: Questions 15— 17.
Use the following significance (alpha) levels and corresponding T-statistic cut-off value
10% significance level: T-statistic cut-off value is |1.65|

15. Interpret statistical significance of the estimated coefficient for In P rice

a). The estimated coefficient is not statistically significant from zero because -1.20 is smaller
than the T-statistic cut-off value

b). The estimated coefficient is not statistically significant from zero because -2.65 is smaller
than the T-statistic cut-off value

c). The estimated coefficient is statistically significant from zero because |-2.65| is greater than
the T-statistic cut-off value

16. Interpret statistical significance of the estimated coefficient for In P potatoes

a). The estimated coefficient is not statistically significant from zero because 0.70 is smaller than
the T-statistic cut-off value

b). The estimated coefficient is not statistically significant from zero because 0.95 is smaller than
the T-statistic cut-off value

c). The estimated coefficient is statistically significant from zero because 0.95 is greater than the
T-statistic cut-off value

17. Interpret statistical significance of the estimated coefficient for In |

a). The estimated coefficient is not statistically significant from zero because 1.10 is smaller than
the T-statistic cut-off value

b). The estimated coefficient is not statistically significant from zero because 1.75 is smaller than
the T-statistic cut-off value

c). The estimated coefficient is statistically significant from zero because 1.75 is greater than the
T-statistic cut-off value
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Problem #3 (33 points) An Analysis of Consumer Demand for Potatoes
Econometric (Regression) Model of Retail Demand for Potatoes:
Interpreting the Estimation Results

Problem #3 includes Questions 18 — 28 (each correct answer is 3 points)

Using a regression analysis technique and a relevant data set, you have estimated a demand
function for potatoes at the retail level. This demand function characterizes the final consumer’s
purchasing (consumption) behavior. Rice is a product-substitute for potatoes. Your estimation
results are summarized below.

Q potatoes = 80 — 10*P potatoes + 8*P rice + 0.01*I
(-3.32) (2.00) (0.95)

T-statistics are reported in the parentheses.

R2 = 0.60 or 60%.

Q potatoes is the quantity of potatoes demanded (purchased) per person per year (pounds)
P potatoes is retail price of potatoes ($ per pound)

P rice is retail price of rice ($ per pound)

| is income available to spend on food ($)

18. The estimated demand function is
a). a quantity-dependent demand function b). a price-dependent demand function

19. The estimated demand function is
a). a multivariate demand function b). a univariate demand function

20. The estimated demand function is
a). a linear demand function b). a log-linear demand function

21. A proper interpretation of the flow of the causation effect in this demand function is

a). a change in quantity of potatoes causes price of potatoes to change (i.e. quantity determines
price)

b). a change in price of potatoes causes quantity of potatoes to change (i.e. price determines
quantity)

22. Interpret R2

a). The variation in price of potatoes, price of rice and income explains 40% of the variation in the
quantity of potatoes

b). The variation in the quantity of potatoes explains 60% of the variation in price of potatoes,
price of rice and income

¢). The variation in price of potatoes, price of rice and income explains 60% of the variation in the
quantity of potatoes

Interpret the sign and magnitude of the estimated coefficients (i.e. economic significance):
Questions 23 - 25 (next page)
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23. Interpret the estimated coefficient for P potatoes

a). If price of potatoes decreases by 1%, then quantity of potatoes increases by 10%

b). If quantity of potatoes increases by 1%, then price of potatoes decreases by 10%.

c). If quantity of potatoes increases by 10 pounds, then price of potatoes decreases by $1/pound
d). If price of potatoes increases by $1/pound, then quantity of potatoes decreases by 10 pounds

24. Interpret the estimated coefficient for P rice

a). If price of rice increases by 1%, then quantity of potatoes increases by 8%

b). If price of rice decreases by $1.00 per pound, then quantity of potatoes increases by 8 pounds
c). If price of rice decreases by 1%, then quantity of potatoes decreases by 8 pounds

d). If price of rice decreases by $1.00 per pound, then quantity of potatoes decreases by 8 pounds

25. Interpret the estimated coefficient for I

a). If income decreases by $1, then quantity of potatoes decreases by 0.01 pounds
b). If income increases by $1, then quantity of potatoes decreases by 0.01 pounds
c). If income increases by 1%, then quantity of potatoes increases by 1%

Interpret statistical significance of the estimated coefficients: Questions 26 - 28.
Use the following significance (alpha) levels and corresponding T-statistic cut-off value
10% significance level: T-statistic cut-off value is |1.65|

26. Interpret statistical significance of the estimated coefficient for P potatoes

a). The estimated coefficient is not statistically significant from zero because -10 is smaller than
the T-statistic cut-off value

b). The estimated coefficient is not statistically significant from zero because -3.32 is smaller
than the T-statistic cut-off value

c). The estimated coefficient is statistically significant from zero because |-3.32| is greater than
the T-statistic cut-off value

27. Interpret statistical significance of the estimated coefficient for P rice

a). The estimated coefficient is not statistically significant from zero because 2.00 is smaller than
the T-statistic cut-off value

b). The estimated coefficient is statistically significant from zero because 8 is greater than the T-
statistic cut-off value

c). The estimated coefficient is statistically significant from zero because 2.00 is greater than the
T-statistic cut-off value

28. Interpret statistical significance of the estimated coefficient for |

a). The estimated coefficient is not statistically significant from zero because 0.01 is smaller than
the T-statistic cut-off value

b). The estimated coefficient is not statistically significant from zero because 0.95 is smaller than
the T-statistic cut-off value

¢). The estimated coefficient is statistically significant from zero because 0.95 is greater than the
T-statistic cut-off value

29. To earn your base points (22 points), confirm the following statement “I am a student
enrolled in AGRB 4560”: a). True b). False

6
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Canvas Score (points)

The Quiz must be submitted on Canvas. You need to have a paper quiz to complete this quiz on
Canvas. It is recommended to complete Quiz on paper and then enter your answers on Canvas.
The correct answers will be available in your feedback on Canvas later today.

Canvas shuffles answers. the answers will be presented in a different order on Canvas, as
compared to the paper Quiz.

Quiz #3 points (maximum 100 points): 25 base points + up to 75 points for correct answers.
Each correct answer is 3 points.

Price Analysis in the U.S. Onion Industry:
Estimating (quantifying) the onion price-quantity relationship using regression
analysis technique and interpreting the estimation results

vy ¢ Y .
Problem #1: Questions 1- 13 ﬁ;/;Q y rf;/"%/ A ff cers /7t ff% oz “
/Q/ﬁ , ,ﬁ V /'_Q‘"Zf 7 G110 é;};f 7z e/ {L’/L‘ff/ Ot {;{:
Your objective is to conduct a price analysis in the U.S onion industry. At the first stage, you '
analyze the effect of changes in the onion quantity produced on the level of onion price received
by onion growers. You have collected yearly data on onion quantity produced and onion price

from the USDA National Agricultural Statistics Service database (see a table below).

Year Onion Production: Quantity (million cwt) Onion Price ($/cwt)
2000 73 11
2001 70 11
2002 70 12
2003 73 14
2004 84 9
2005 73 14
2006 73 16
2007 80 11
2008 75 12
2009 76 15
2010 74 16
2011 74 11
2012 71 14
2013 70 15
2014 70 14
2015 67 16
Average 73 13
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Units of measurement: Onion quantity produced is measured in million cwt.
Onion price is measured in $ per ewt.
cwt is one hundredweight (=100 pounds).

1. Select an economic model that reflects the analyzed price-quantity relationship. You will use
this economic model to develop an econometric (regression) model to be estimated.

. a). Q onions = f(P onions): the quantity-dependent demand function (i.e. ordinary demand)
i?) @ P onions = f(Q onions): the price-dependent demand function (i.e. inverse demand)

2. Select an econometric (regression) model to be estimated in combination with the appropriate
hypothesis for the coefficient for the right-hand-side variable (i.e. the expected sign: positive or
negative). This should be a linear regression model.

a). Q onions = a + b*P onions + e. Hypothesis: b < 0

b). P onions = a + b*Q onions + e. Hypothesis: b >0 P /D g C‘
C @ P onions = a + b*Q onions + e. Hypothesis ﬂlﬁ” anoel . (=24

d). In P onions = a + b* In Q onions + e. Hypothesis: b<0

You have estimated a linear regression model using the OLS estimation procedure. The Excel
regression output (i.e. estimation results) is attached (Attachment 1). Use this regression
output to answer the rest of the questions included in Problem #1.

3. Select the estimated econometric (regression) model.
a). Q onions = 33.84 — 0.28*P onions

y i L
/?j @ P onions = 33.84 — 0.28*Q onions 04 = 5? LY ;
c). 33.84 =P onions — 0.28*Q onions

7
B=-038

A M ’,,13

Interpretation of the estimation results: Questions 4-7 //? 7 = p} ;)7’ {:) o & 7 /9
4. Interpret R2 (R square: the explanatory power of the estimated econometric model)
a). The variation in onion price explains 29% of the variation in onion quantity
b). The variation in onion price explains 71% of the variation in onion quantity
C . The variation in onion quantity explains 29% of the variation in onion price
). The variation in onion quantity explains 71% of the variation in onion price

S. Interpret the estimated coefficient for the right-hand-side variable A ﬁ - /’ ,?(
If onion quantity produced by onion growers increases by 1 million cwt, then onion_price

received by onion growers decreases by $0.28 per owt o

b). If onion price received by onion growers increases by $1 per cwt, then onion quantity produced

by onion growers decreases by 0.28 million cwt

¢). If onion quantity produced by onion growers increases by 1%, then onion price received by

onion growers decreases by 0.28%

d). If onion quantity produced by onion growers increases by 1 cwt, then onion price received by

onion growers decreases by $0.28 per cwt
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6. Interpret statistical significance of the constant (intercept): 7 2 / _ —
use Alpha level = 10% and T-statistic cut-off value = |1.65| ST T j ' g 2

4 @ Constant is statistically significant from zero, because 3.85 is greater than the T-statistic cut-
off value
b). Constant is statistically significant from zero, because 33.84 is greater than the T-statistic cut-
off value
c). Constant is not statistically significant from zero, because 3.85 is smaller than the T-statistic

cut-off value /,;(’/Q K /g: ,ﬂ 975

7. Interpret statistical significance of the estimated coefficient for the right-hand-side variable:

use Alpha level = 10% and T-statistic cut-off value = |1.65| % 7/5% = ,_0/ 56

a). The estimated coefficient is not statistically significant from zero, because -0.28 is smaller than
the T-statistic cut-off value
b). The estimated coefficient is statistically significant from zero, because |-0.28| is greater than
the T-statistic cut-off value

C @ The estimated coefficient is statistically significant from zero, because |-2.36] is greater than
the T-statistic cut-off value
d). The estimated coefficient is not statistically significant from zero, because -2.36 is smaller than
the T-statistic cut-off value

Conducting onion price forecast: Questions 8-12

8. Use the estimation riiits (the estimated coefficient) to conduct an onion price forecast. In

particular, predict gdin onion price received by onion growers, if onion quantity produced
by onion growers during a particular year increases by 2 million cwt
F—— i
a). onion price increases by $0.28 per cwt -028 % 2d
b). onion price increases by $0.56 per cwt = // / 4{ /. ,
. . i X A { M }/ M = [l j_
¢). onion price decreases by $0.28 per cwt -2
ﬁ' @ onion price decreases by $0.56 per cwt L,/p ﬂ? W//;l//; '7 ﬁ/ < é/
/ 4

. it

a). onion price increases by $0.28 per cwt
/ . (B). onion price increases by $0.56 per cwt
¢). onion price decreases by $0.28 per cwt
d). onion price decreases by $0.56 per cwt

:’ﬂﬁf @ /
(f &\ /f” ol ewd —> /f/{a 0 A8 four #
i s fej,/w/ b= P g Ay /ﬁ ﬁ/)&im

“‘: ”pZ/ﬂ 2) /
7V A /fiﬂ g/m /+

!

.
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10. Use the estimation results (the estimated econometric model: equation from Question 3) to
conduct an onion price forecast. In particular, predict onion price, of onion growers produce 70
million cwt of onions during a particular year s
— = P

By 004 T
P g2y per o 7281 0.0 H)

o). $33.84 per cwt = 254y - /ﬂéa = Z%?V/W/

11. Use the estimation results (the estimated econometric model: equatlon from Questxon 3) and .

the yearly average onion quantity produce 73 million cwt to calculate oniop-price K%/%
Slexibility. Onion price flexibility is -
ey B30 (024530

a). 1.53 @—1 53 7) 153%  d).-0.05 e).-1.57
% w Pl 4 T)rn
12. The ce:{l\c(uql/ezeld 051fo prlce;fexllilzlé)) )Ln/dtcates A) 73> > ﬂ Zg Lp (‘73 mi i Lz ‘i'
a). a % increase in onion quantity, which follows a 1% decrease in onion prlce s & Fndoe )
b). a % decrease in onion quantlty, which follows a 1% increase in onion price - 75 g L/ [/’ ,2 ’J( ﬂ? 4 5)
%JQ@ onion price, which follows a 1%  decrease ifPonion quantity | ' _ 22, 0| - X / Vé/
d). a % increase in onion price, which follows a 1% increase in onion quantity 46 v /
~ » /-

13. Select a graph, which shows onion demand curve reflecting your estimated demand function.

"

S

()

a). Graph A b). Graph B

Q 1 Slope -0.28 Q

33.84

il N

33.8 Slope -0.28
]}P g P
c). Graph C
A 4
p 4 @ P VM%’/e,Mé’Wé
33.84 I plependlent-
Slope -0.2 Pﬂ//a’ ﬁ
A em
™ o ot 4151
\\\

33.8¢ Slope = -0.28

4
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Problem #2: Questions 14-21

You continue conducting a price analysis in the U.S. onion industry. Your objective is to analyze
the effect of changes in the onion quantity produced on the level of onion price received by onion
growers. At the second stage, you have estimated @ log-linear econometpic (regression) model,
using onion quantity and price variables reported in the table on page 1. You transformed these
variables in the natural log form to estimate this-log-linear regression model.

14. Select an economic model that reflects the analyzed price-quantity relationship. You will use
this economic model to develop an econometric (regression) model to be estimated.

a). Q onions = f(P onions): the quantity-dependent demand function (i.e. ordinary demand)
ED @ P onions = f(Q onions): the price-dependent demand function (i.e. inverse demand)

15. Select an econometric (regression) model to be estimated in combination with the appropriate
hypothesis for the coefficient (i.e. the expected sign: positive or negative).

a). In Q onions = a + b* In P onions + e. Hypothesis: b <0 B A
b). In P onions = a + b* In Q onions + e. Hypothesis: b > ) o 2 ( ,.,) UW
C . In P onions = a + b* In Q onions + e. Hypothesis:(b <0 demaiet L
). P onions = a + b* Q onions + e. Hypothesis: b <0

16. You have estimated@@gression model using the transformed in natural log form
onion quantities and prices. The estimation results (regression output) are attached
(Attachment 2). Select the estimated econometric model.

a). Q onions = 10 — 2*P onions
b). In Q onions = 10 — 2* In P onions
c). P onions = 10 — 2*Q onions

. In P onions = 10 — 2* In Q onions 0( < ;fﬁ : ﬂ" =-2
)

17. Interpret the estimated coefficient for the right-hand-side variable —> g/l" [ﬁ ' -
a). If onion price received by onion growers increases by 1%, then onion quantity produced by
’ onion growers decreases by 2% . :
/ ) @ If onion-quantityproduced by onion growers increases lzm)} then onion price Feceived by
_J) onion growers decreases by 2%> — B
c). If onion quantity produced by onion growers increases by 1 million cwt, then onion price
received by onion growers decreases by $2.00 per cwt
d). If onion quantity produced by onion growers decreases by 1%, then onion price received by
onion growers decreases by 2%
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18. Using the estimation results (regression output), determine the estimated onion price flexibility

a). 10 = -4
b). -10 ?)

O’ ©-2

4

d).2
e). 20%

19. Conclude whether the estimated onion price flexibility is statistically significant from zero:
use Alpha level = 10% and T-statistic cut-off value = |1.65| 75\:‘ .
754, = “A52

a). Onion price flexibility is statistically significant from zero, because 10 is greater than the T-
statistic cut-off value
b). Onion price flexibility is statistically significant from zero, because 3.37 is greater than the T-
statistic cut-off value
¢). Onion price flexibility is not statistically significant from zero, because -2.51 is smaller than
the T-statistic cut-off value

Onion price flexibility is statistically significant from zero, because |-2.51| is greater than the
T-statistic cut-off value

20. Use your estimation results (the estimated coefficient for the right-hand-side variable) to
conduct an onion price forecast. In particular, predict a‘¢change in onion pPice received by onion
growers, assuming that onion quantity produced by onion growers decreases by 2% in a

particular year. |

a). onion price decreases by $4.00 per cwt J/P’ (9 - '73 : /_ A J? 7
b). onion price decreases by 4% Q ‘L z . i /P { %

c). onion price increases by $4.00 per cwt / 3 /7 7\ }i} 7 '/:,

. onion price increases by 4%

21. Use your estimation results (the estimated coefficient for the right-hand-side Varlable) to
conduct an onion price forecast. In particular, predict a, change in onion pi‘@mcelved by onion
growers, assuming that onion quanttty produced by onion growers mcreases by 2% in a
particular year. e m——

/]
{% onion price decreases by $4.00 per cwt Qf P 3 l@ = /?) = -

) on'ion pr_ice 'decpeases by 4% . D j 0
S eany " Q1 Ay 10 PG AT
DIHAL, PLhYY
¢

= 4(2)=-4

~2 (1) =14
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Problem #3: Questions 22 - 25

You continue conducting a price analysis in the U.S. onion industry. Af the third stage, you
analyze the effects of changes in the onion area harvested and onion yield per acre on the level

of onion price received by onion growers. 2V P prer 20 :"/1 e ﬁ#&&»f‘ /j/:l 4 K—Q

Units of measurement: Onion area harvested is measured ir}ﬁ ousand acres,
Onion yield per acre is measured in cwt per acre. Onion price is measured in $ per cwt.

You have estimated a linear regression model. T-statistics are in the parentheses.

PRICE onions =20 — 0.10*AREA onions — 0.05*YIELD onions
ﬁ/ﬁt«% (-3.55) Puompnd (-0.90)  p £

Y24 ALRL
R2 =0.70 or 70% 3

22. Interpret the estimated coefficient for AREA — 0. /ZO
a). If onion area harvested decreases by 1,000 acres, then onion price increases by 0.10%

{5 @ If onion area harvested decreases by 1,000 acres, then onion price increases by $0.10 per cwt
¢). If onion area harvested increases by 1%, then onion price decreases by 0.10%

23. Interpret the estimated coefficient for YIELD — 0 C,; 5’.
a). If onion yield decreases by 1 cwt per acre, then onion price increases by 0.05%

f) @ If onion yield decreases by 1 cwt per acre, then onion price increases by $0.05 per cwt
¢). If onion yield increases by 1%, then onion price decreases by 0.05%

24. Choose a correct pattern of statistical significance of the estimated coefficients:
use Alpha level = 10% and T-statistic cut-off value = |1.65|

a). The coefficient for AREA and the coefficient for YIELD are not statistically significant from
Zero

/5 The coefficient for AREA is statistically significant from zero; the coefficient for YIELD is
not statistically significant from zero
c). The coefficient for AREA is not statistically significant from zero; the coefficient for YIELD
is statistically significant from zero

25. Interpret R2 (R square: the explanatory power of the estimated econometric model) K 2 oy /f/
a). The variation in onion price explains 70% of the variation in onion area and yield Ll
/?) . The variation in onion area and yield explains 70% of the variation in onion price
¢). The variation in onion price explains 30% of the variation in onion area and yield
d). The variation in onion area and yield explains 30% of the variation in onion price

BASE POINTS QUESTION

26. To get your base points (25 points), confirm the following statement: “I am a student enrolled
/{( in AGRB 4560~

@. True b). False
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