HOMEWORK MATERIAL FOR THE FED CATTLE MARKET SIMULATOR

FEEDLOT ECONOMICS

Homework #1, Econ 338B
Participants role playing as Feedlot Marketing Managers sell cattle from the "show list" of their team's feedlot and attempt to make money in the process.  The computer portion of the packer-feeder game controls the placement of cattle on feed by all feedlots and monitors the progress of growing cattle.  The aggregate placement of cattle by all feedlots follows a seasonal pattern of increases and decreases.  During periods of small (large) feeder cattle numbers, relatively high (low) prices are paid for these animals.  The feed price also exhibits variability due to a seasonal pattern.  Albeit, the pattern is less pronounced.  All cattle in the game are bought and sold in pen sizes of 100 head.  After the appropriate number of weeks on feed, cattle are ready to be marketed and emerge on each feedlot's show list.  Feedlot Marketing Managers then sell the cattle to Meatpacker Cattle Buyers.  The feedlots have some flexibility in the timing of marketings; cattle will remain of marketable quality for five weeks after reaching show list weights.

Initialization Table
An initialization table will be provided to all participants role playing as feedlot managers and is designed to be a compact method of describing the economic attributes of cattle placed on feed.  The example table used in the following discussion is found on page 7.  From this table you should be able to calculate the break-even price of different weights of cattle on the show list.  The columns of the table are defined as follows:

Column 1:  "Week" This column denotes the current week in game play time.  Notice we simply count weeks to keep track of time during the game.  On the example table the game is currently in week #21.

Column 2:  "Show List Week" This column indicates the week when cattle which are placed on feed this week (as denoted by column 1) will emerge on the show list.  For example, examine the first line of the initialization table.  Cattle placed in week #1 will go on the show list in week #17.  In the game, cattle are placed on feed at 700 pounds and gain 25 pounds per week.  Cattle go on the show list when they reach a weight of 1100 pounds.  Thus, all cattle go on the show list 17 weeks after they are placed on feed.  Cattle which go on the show list in week #21 were placed on feed in week #5.

Column 3:  "# of Pens Placed" This column tells the total number of pens placed by all feedlots during the current week.  It can be very helpful in anticipating when future show list sizes will become large or small.  In week #1, 36 pens of cattle were placed on feed.  In week #21, 47 pens were placed on feed.  This information may not always be given during the game.  However, it will be available, aggregated over each month of game time, in a Cattle On Feed report.

Column 4:  "700 lb. Feeder Price" This is the current price of 700 pound feeder animals.  You will need it to calculate the break-even price of cattle when they go on the show list.  This price is inversely related to the number of feeder animals placed.  In week #5, 36 pens were placed on feed and the price was $97.71/cwt.  In week #21, these 36 pens emerged on the show list.  This feeder price is relevant for calculating the minimum price a feedlot can accept for the cattle and still break even.  During week #21, the feeder cattle price is $82.53/cwt.  This information will become important during week #37 when these cattle emerge on the show list and feedlots can begin to market them as finished animals.

Column 5:  "Current Cost of Gain/lb." This is the cost per pound of gain during the current week.  It varies to reflect varying feed costs.  During week #21, the cost of feeding is $0.48 per pound of gain.  Note, it is not the average cost of gain for cattle being marketed during the current week.  Cattle that go on the show list in week #21 have been on feed for 17 weeks.  During the first 4 weeks (weeks #5-#8) the feeding cost was $0.47 per pound of gain and for the remaining 13 weeks (weeks #9-#21) the feeding cost was $0.48 per pound of gain.

Column 6:  "Projected Break-Even" This is the projected break-even price of cattle placed during the current week assuming they are sold at 1150 pounds and assuming that the cost of gain remains constant at the current week cost of gain.  Examining week #1, we see a projected break-even price of $78.31/cwt. for 1150 pound cattle.  This value is calculated as follows:

Purchase Cost (7 cwt. x $99.72/cwt.)


= $698.04

Feed Cost [(1150 lb. - 700 lb.) x $0.45/lb.]

= $202.50
Total Cost





= $900.54

Break-Even (Total Cost / 11.5 cwt.)


= $78.31/cwt.

Notice the actual break-even price during week #17 for 1150 pound cattle was $79.21/cwt. (see column 10). This was because feed costs increased over the feeding period, i.e., from $0.45 to $0.48 per pound of gain (see column 5).

Column 7:  "Actual Cost of Gain" This value reflects the actual cost of gain for 1150 pound cattle during the current week.  The actual cost of gain of a pen of cattle is the average weekly cost of gain during the time the cattle are on feed.  Hence cattle placed in week #1 would weigh 1150 pounds in week #19.  Their average cost of gain would be determined by the average of the weekly costs of gain during weeks #1 through #19.  The average of these numbers is approximately 0.473 per pound of gain: 1 week at $0.45, 3 weeks at $0.46, 4 weeks at $0.47, and 11 weeks at $0.48.  A rounding error of 0.001 cent per pound may occur.

Column 8:  "Actual Break-Even Price of 1100"  This is the break-even price of cattle placed on the show list during the current week.  Cattle weighing 1100 pounds during week #21 were purchased in week #5 for $97.71/cwt. and were fed a ration costing $0.47 per pound of gain for 4 weeks and $0.48 per pound of gain for 13 weeks, for an average of $0.478 per pound of gain.  The break-even price is

Purchase Cost (7 cwt. x $97.71/cwt.)


= $683.97

Feed Cost [(1100 lb. - 700 lb.) x $0.478/lb.]

= $191.20
Total Cost





= $875.17

Break-Even (Total Cost / 11 cwt.)


= $79.56/cwt.

The average actual feed cost used here is slightly lower than that reported in column 7 for 1150 pound cattle because the cattle were on feed two weeks less during a period of rising cost of gain.  For practical purposes, during the game you could ignore this difference and use the number from column 7.

Column 9:  "Actual Break-Even Price of 1125" This is the break-even price of cattle on the show list weighing 1125 pounds during the current week.  Cattle weighing 1125 pounds during week #21 were placed on the show list in week #20, were purchased in week #4 for $99.49/cwt., and were fed a ration costing $0.46 per pound of gain for 1 week, $0.47 per pound of gain for 4 weeks, and $0.48 per pound of gain for 13 weeks, for an average of $0.477 per pound of gain.  The break-even price is

Purchase Cost (7 cwt. x $99.49/cwt.)


= $696.43

Feed Cost [(1125 lb. - 700 lb.) x $0.477/lb.]

= $202.73
Total Cost





= $899.16

Break-Even (Total Cost / 11.25 cwt.)


= $79.92/cwt.

Column 10:  "Actual Break-Even Price of 1150" This is the break-even price of cattle on the show list weighing 1150 pounds during the current week.  Cattle weighing 1150 pounds during week #21 were placed on the show list in week #19, were purchased in week #3 for $97.94/cwt., and were fed a ration costing $0.46 per pound of gain for 2 weeks, $0.47 per pound of gain for 4 weeks and $0.48 per pound of gain for 13 weeks, for an average of $0.476 per pound of gain.  The break-even price is

Purchase Cost (7 cwt. x $97.94/cwt.)


= $685.58

Feed Cost [(1150 lb. - 700 lb.) x $0.476/lb.]

= $214.20
Total Cost





= $899.78

Break-Even (Total Cost / 11.50 cwt.)


= $78.24/cwt.

Column 11:  "Actual Break-Even Price of 1175" This is the break-even price of cattle on the show list weighing 1175 pounds during the current week.  Cattle weighing 1175 pounds during week #21 were placed on the show list in week #18, were purchased in week #2 for $98.71/cwt., and were fed a ration costing $0.46 per pound of gain for 3 weeks, $0.47 per pound of gain for 4 weeks and $0.48 per pound of gain for 13 weeks, for an average of $0.475 per pound of gain.  The break-even price is

Purchase Cost (7 cwt. x $98.71/cwt.)



= $690.97

Feed Cost [(1175 lb. - 700 lb.) x ($0.475/lb. x 1.08)]

= $243.68
Total Cost






= $934.65

Break-Even (Total Cost / 11.75 cwt.)



= $79.54/cwt.

A penalty of 8 percent is added to the average cost of gain for the feeding period.  This is to reflect the decline in feed efficiency between 1150 pounds and 1175 pounds.

Column 12:  "Actual Break-Even Price of 1200" This is the break-even price of cattle on the show list weighing 1200 pounds during the current week.  Cattle weighing 1200 pounds during week #21 were placed on the show list in week #17, were purchased in week #1 for $99.72/cwt., and were fed a ration costing $0.45 per pound of gain for 1 week, $0.46 per pound of gain for 3 weeks, $0.47 per pound of gain for 4 weeks, and $0.48 per pound of gain for 13 weeks, for an average of $0.474 per pound of gain.  The break-even price is

Purchase Cost (7 cwt. x $99.72/cwt.)



= $698.04

Feed Cost [(1200 lb. - 700 lb.) x ($0.474/lb. x 1.18)]

= $279.66
Total Cost






= $977.58

Break-Even (Total Cost / 12 cwt.)



= $81.47/cwt.

A penalty of 18 percent is added to the average cost of gain for the feeding period.  This is to reflect the decline in feed efficiency between 1150 pounds and 1200 pounds.

Calculation of Break-Even Prices
At the beginning of the game, feedlots will be provided with an initialization table reflecting current economic conditions.  It will then be necessary for each feedlot team to keep track of market information as it evolves and update break-even price calculations of future pen sales.  You should notice the break-even price across weight groups can change substantially, and it is in part due to changes in the feeder cattle price.  Changes in feed costs are less important because that market is not as variable as the feeder market.  However, the decreases in feeding efficiency between the 1150 and 1175 pound cattle and between 1150 and 1200 pound cattle are important.

To illustrate this, a row of the initialization table can be examined, for example, week #1.  Cattle placed in week #1, at a feeder price of $99.72/cwt., reach the show list weight of 1100 pounds in week #17.  The average cost of gain over the 17 weeks was of $0.472/pound.  The break-even price is $80.62/cwt.  If the cattle are not sold during week #17, they grow and weigh 1125 pounds in week #18 and the new break-even price is $79.92/cwt, then to week #19 at 1150 pounds a break-even price of $79.21/cwt.  Costs declined as weighs increased from 1100 to 1125 to 1150.  However, if cattle are held to weights greater than 1150 pounds the cost increases.  The break-even price for 1175 pound cattle in week #20 is $80.10/cwt., and the break-even price for 1200 pound cattle in week #21 is $81.47/cwt.  All other factors being the same, feedlots within the game will make more money marketing 1150 pound cattle than lighter or heavier cattle.


INITIALIZATION TABLE

------------------------------------------------------------------------------------------------------------------------------

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)

Show
# of
700 lb
Current
Proj.
Actual
         Actual Break-Even Price

Week
List
Pens
Feeder
Cost of
Break-
Cost      --------------------------------------------------

Week
Placed
Price
Gain/lb
Even
of Gain
1100
1125
1150
1175
1200

------------------------------------------------------------------------------------------------------------------------------


1
17
36
$99.72
$0.45
$78.31
$0.473
$80.62
$79.92
$79.21
$80.10
$81.47


2
18
36
98.71
0.46
78.09
0.474
79.98
79.26
78.59
79.54
.


3
19
36
97.94
0.46
77.61
0.476
79.55
78.85
78.24
.


4
20
36
99.49
0.46
78.56
.
80.58
79.92
.


5
21
36
97.71
0.47
77.86

79.56
.


6
22
36
97.95
0.47
78.01

.


7
23
38
97.25
0.47
77.59


8
24
40
96.54
0.47
77.16


 9
25
40
95.22
0.48
76.74


10
26
40
94.52
0.48
76.31


11
27
40
93.46
0.48
75.67


12
28
40
92.22
0.48
74.92


13
29
40
90.81
0.48
74.06


14
30
40
89.58
0.48
73.31


15
31
40
88.52
0.48
72.67


16
32
42
87.29
0.48
71.92


17
33
43
86.06
0.48
71.16


18
34
44
85.00
0.48
70.52


19
35
45
84.12
0.48
69.98


20
36
46
83.24
0.48
69.45


21
37
47
82.53
0.48
69.02


22
38
47
83.17
0.47

23
39
46
84.33
0.47

24
40
45
86.08
0.47

25
41
45
87.63
0.47

26
42
44
89.95
0.47


.
.
.

