
Step-By-Step RA Premium Calculator Worked Example

November 11, 2000

This worked example takes the reader through an RA premium calculation for an example farm using the 2001 RA premium calculator.  Please refer to the accompanying document “Programming Instructions for Revenue Assurance Premium Calculations for 2001” for the equations referred to in this document by number and the definitions of variables.  This worked example does not include the new premium subsidy percentages that will be passed by Congress this summer.  These new percentages will be included in a revised worked example once they have passed Congress.

The example is for a farm with three basic units of corn and three basic units of soybeans. Corn is grown in three different sections of land.  Soybeans are grown in three different sections of land. Basic unit, enterprise unit, and whole-farm premiums are calculated for this farm. 

Prices:

The projected harvest price for corn is $2.75.  

The projected harvest price for soybeans is $6.40.  

The example farms reside in Jasper County, Iowa. For Jasper County the reference yield for corn is 121 and the reference yield for soybeans is 39 for soybeans.  The prevented planting factors are 1.020 and 1.05 for 65% and 70% prevented planting coverage respectively. 

Here are the farm-specific data.

	
	Corn Units
	Soybean Units

	Unit No.
	APH 

yield
	BPR
	Acreage
	Share
	APH 
yield
	BPR
	Acreage
	Share

	1
	140
	0.03590928
	100
	1.0
	50
	0.02364661
	100
	1.0

	2
	120
	0.04205008
	100
	0.75
	35
	0.03588003
	100
	0.75

	3
	100
	0.05161601
	100
	0.5
	40
	0.03006825
	100
	0.5


The Chicago Board of Trade volatilities are

cvpc       0.21

cvps      0.18

Coverage Levels for Basic Units and Minimum and Maximum Available Coverage Amounts for Enterprise and Whole-Farm Units

The producer selects 70% coverage for basic unit quotes.  The selected per-acre revenue guarantees for basic units are:

Eq (1)




EQ (1)

revb(c,1) = 0.7*140*2.75 = 269.50

revb(s,1) = 0.7*50*6.40 = 224.00

revb(c,2) = 0.7*120*2.75 = 231.00

revb(s,2) = 0.7*35*6.40 = 156.80

revb(c,3) = 0.7*100*2.75 = 192.50

revb(s,3) = 0.7*40 *6.40= 179.20

Enterprise Units

Eq (2)
minreve(c) = .65*2.75*(1.0*100*140 + 0.75*100*120 + 0.50*100*100)/(1.0*100 + 0.75*100+ 0.50*100) = 224.4444 = 222.44

Eq (3)
maxreve(c) = .85*2.75*(1.0*100*140 + 0.75*100*120 + 0.50*100*100)/(1.0*100 + 0.75*100+ 0.50*100) = 256.6667 = 290.89

Eq (2)
minreve(s) = .65*6.40*(1.0*100*50 + 0.75*100*35 + 0.5*100*40)/(1.0*100 + 0.75*100 + 0.5*100) = 177.9556= 177.96

Eq (3)
maxreve(s) = .85*6.40*(1.0*100*50 + 0.75*100*35 + 0.5*100*40)/(1.0*100 + 0.75*100 + 0.5*100) = 232.71111 = 232.71

Whole-Farm Unit

Eq (4)
minrevwf = .65*(2.75*(1.0*100*140 + 0.75*100*120 + 0.50*100*100) + 6.40*(1.0*100*50 + 0.75*100*35 + 0.5*100*40))/(1.0*100 + 0.75*100+ 0.50*100 + 1.0*100 + 0.75*100 + 0.5*100) = 200.20

Eq (5)
maxrevwf = .85*(2.75*(1.0*100*140 + 0.75*100*120 + 0.50*100*100) + 6.40*(1.0*100*50 + 0.75*100*35 + 0.5*100*40))/(1.0*100 + 0.75*100+ 0.50*100 + 1.0*100 + 0.75*100 + 0.5*100) = 261.80
Coverage Levels


The farmer selects $240.00/acre for corn enterprise coverage and $195.00/acre for soybean enterprise coverage.  Thus the coverage level percent is 0.7013 for corn enterprise coverage and 0.7123 for soybean enterprise coverage:

Eq (6)

ecover(c) = 240.00/(2.75*(1.0*100*140 + 0.75*100*120 + 0.50*100*100)/(1.0*100 + 0.75*100+ 0.50*100)) = .701299 = 0.7013

Eq (6)

ecover(s) =  195.00/(6.40*(1.0*100*50 + 0.75*100*35 + 0.5*100*40)/(1.0*100 + 0.75*100 + 0.5*100)) = 0.712256= 0.7123

The farmer selects $220/acre for whole-farm coverage.  Thus the coverage level percent is 0.7143:

Eq (7)

coverw = 220./((2.75*(1.0*100*140 + 0.75*100*120 + 0.50*100*100) + 6.40*(1.0*100*50 + 0.75*100*35 + 0.5*100*40))/((1.0*100 + 0.75*100+ 0.50*100) + (1.0*100 + 0.75*100 + 0.5*100))) = 0.714286 = 0.7143

Basic Unit Premiums

The first step is to multiply the APH rates, crateou and srateou, by the basic unit discount which is 0.9.

EQ(8) 

	Unit No.
	APH yield
	BPR
	APH yield
	BPR

	1
	140
	0.03231835
	50
	0.02128195

	2
	120
	0.03784507
	35
	0.03229203

	3
	100
	0.04645441
	40
	0.02706143


This farmer does not select the harvest price option for either corn or soybeans. 

The coefficients and the value of the rating factors shown in equation (9) are given below for the three corn units.

	
	
	Variable Value By Unit No.

	Variable
	Coefficient
	1
	2
	3

	Constant
	-0.06702
	1
	1
	1

	Rate(c)
	0.71182
	0.032318
	0.037845
	0.046454

	Rate(c)2
	-0.05698
	0.001044
	0.001432
	0.002158

	Cover(c)
	0.00038
	0.7
	0.7
	0.7

	Cover(c)2
	0.17031
	0.49
	0.49
	0.49

	Fyld(c)/yldREF(c)
	0.04712
	1.157025
	0.991736
	0.826446

	(fyld(c)/yldREF(c))2
	0.00591
	1.338706
	0.983539
	0.683013

	cvp(c)
	-0.22933
	0.21
	0.21
	0.21

	cvp(c)2
	0.27952
	0.0441
	0.0441
	0.0441

	rate(c) x (fyld(c)/yldREF(c))
	0.43886
	0.022623
	0.026492
	0.032518

	rate(c) x cover(c)
	0.04572
	0.037393
	0.037532
	0.038392

	rate(c) x cvp(c)
	-0.12068
	0.006787
	0.007947
	0.009755

	Cover(c) x (fyld(c)/yldREF(c))
	-0.0898
	0.809917
	0.694215
	0.578512

	cover(c) x cvp(c)
	0.22556
	0.147
	0.147
	0.147

	(fyld(c)/yldREF(c)) x cvp(c)
	-0.00652
	0.242975
	0.208264
	0.173554


The results of multiplying the coefficients by the variable values and the resulting summation of results is given below.  The sum is the premium rate for basic units.  This rate is rounded to four digits.

EQ (9)

	Multiplication result by unit

	1
	2
	3

	-0.067020000
	-0.067020000
	-0.067020000

	0.023004599
	0.026938828
	0.033066886

	-0.000059487
	-0.000081595
	-0.000122963

	0.000266000
	0.000266000
	0.000266000

	0.083451900
	0.083451900
	0.083451900

	0.054519018
	0.046730600
	0.038942136

	0.007911752
	0.005812715
	0.004036607

	-0.048159300
	-0.048159300
	-0.048159300

	0.012326832
	0.012326832
	0.012326832

	0.009928330
	0.011626279
	0.014270849

	0.001709608
	0.001715963
	0.001755282

	-0.000819055
	-0.000959044
	-0.001177233

	-0.072730547
	-0.062340507
	-0.051950378

	0.033157320
	0.033157320
	0.033157320

	-0.001584197
	-0.001357881
	-0.001131572


The corn basic unit rates are 

Unit 1


Unit 2

Unit 3

	0.035902773
	0.042108110
	0.051712366


These are rounded to 4 digits.

Corn Basic Unit Premium Rates: 

premr(c,1)
premr(c,2)
premrc(c,3)

	0.0359000
	0.0421000
	0.0517000


The results of doing the same process for soybeans is given below.

EQ (9)

Soybean Basic Unit Premium Rates

premr(s,1)
premr(s,2)
premr(s,3)

	0.03080000
	0.04420000
	0.03790000


The premium rate must be adjusted for prevented planting if the farmer selects 65% or 70% prevented planting coverage.  This farmer selects 70% prevented planting coverage for corn and soybeans.  Then the adjusted premium rate is multiplied by liability (the selected per-acre revenue guarantee) to obtain the per-acre premium.

 Eq (12) 
LP(c,1) = 0.0359*269.50 *1.05 = 10.1588 = 10.16



LP(c,2) = 0.0421*231.00 *1.05 = 10.21136 = 10.21



LP(c,3) = 0.0517*192.50 * 1.05 = 10.44986 = 10.45

Eq (12) 

LP(s,1) = 0.0308*224.00 *1.05 = 7.24416 = 7.24



LP(s,2) = 0.0442*156.80 *1.05 = 7.277088 = 7.28



LP(s,3) = 0.0379* 179.20 * 1.05 = 7.13124 = 7.13

EQ (13)

TLP(c,1) = 10.16*100*1.0 = 1,016.
TLP(c,2) = 10.21*100*0.75 = 765.75 = 766

TLP(c,3) = 10.45*100*0.5 = 522.5 = 523

EQ (13)

TLP(s,1) = 7.24*100*1.0 = 724

TLP(s,2) = 7.28*100*0.75 = 546 = 546
TLP(s,3) = 7.13*100*0.5 = 356.5 = 357

Enterprise Unit Premiums 

First we need to calculate the variables avgrate(c), efyld(c), avgrate(s), efyld(s), erate(c), and erate(s).

EQ (15)

avgrate(c) = (1.0*100*.03231835 + 0.75*100*.03784507+ 0.50*100*.04645441)/




(1.0*100 + 0.75*100 + 0.50*100) = 0.0373
EQ (16)

efyld(c) = (1.0*100*140 + 0.75*100*120 + 0.50*100*100)/




(1.0*100 + 0.75*100 + 0.50*100) = 124.4444 = 124.4

EQ (15)

avgrate(s) = (1.0*100*.02128195 + 0.75*100*.03229203+ 0.50*100*.02706143)/




(1.0*100 + 0.75*100 + 0.50*100) = 0.0262
EQ (16)

efyld(s) = (1.0*100*50 + 0.75*100*35 + 0.50*100*40)/




(1.0*100 + 0.75*100 + 0.50*100) = 42.77778 = 42.8



ecrate = 0.0373*(1 – (3 – 1)*.4/9)= 0.033984 = .0340


esrate = 0.0262*(1 – (3 – 1)*.5/9) = 0.023289 = .0233
EQ (17)

epremrc = 0.039410 = .0383 

EQ (17)

epremrs = 0.038171 = =.0361

The premium rate must be adjusted for prevented planting if the farmer selects 65% or 70% prevented planting coverage.  This farmer selects 70% prevented planting coverage for corn and soybeans.  Then the adjusted premium rate is multiplied by liability (the selected per-acre revenue guarantee) to obtain the per-acre premium.

EQ (20)

LEP(c) = 0.0383 * 240.00 *1.05 = 9.6515 = 9.65 
EQ (20)

LEP(s) = 0.0361 * 195.00 *1.05 = 7.391475 = 7.39

Total loaded premium is found by multiplying by insured acres on each unit, rounding to zero and summing across units. 

EQ (21)

TLP(c) = 965 + 724 + 483 = 2,172

EQ (21)

TLEP(s) = 739 + 554 + 370 = 1,663
Whole-Farm Unit Premiums

This farmer does not select the harvest price option for either corn or soybeans.  

The whole-farm premium rate for this example is 0.029199984, which is rounded to .0292. 

This rate is found by multiplying all the variable values as shown in the second column of Table 1 beginning on page 9 of “Programming Instructions for Revenue Assurance Premium Calculations for 2000” by the appropriate column of whole-farm coefficients found .

Now we need to check to see if 0.0292 is less than 50% of the average enterprise unit premium rate.  The enterprise unit premium rates using the whole-farm coverage level are found using equations (23).

Enterprise unit premium rates using whole-farm coverage level.

Corn


Soybeans

0.04100

0.036100
The weighted average of these two equals 0.0388. equation (24)
.0386 = ((1.0*100 + 0.75*100 + 0.50*100)*0.0410+(1.0*100 + 0.75*100 + 0.50*100)*0.0361)/(1.0*100 + 0.75*100 + 0.50*100+1.0*100 + 0.75*100 + 0.50*100)

50% of this average rate is 0.0193, which is less than the whole-farm rate of 0.0292, so the 50% maximum discount has not been exceeded.

The whole-farm prevented planting coverage is 70%.  Thus the per-acre whole-farm premium equals:

EQ (28)

LWFP = 0.0292*220.00*1.05 = 6.7452 = 6.75

This equation would be more complicated except that the preventing planting factors for corn and soybeans are identical. If they were different then 1.05 in the above equation would be replaced by the weighted average of the corn and soybean 70% prevented planting factors.

The total loaded whole-farm premium is found by multiplying by insured acres on each unit, rounding to zero, and then summing across all units.
EQ (29)

TLWFP = 675 + 506 + 338 + 675 + 506 + 338 = 3038
Premium Subsidy

To calculate the producer paid premium we need calculate premium subsidy.  For basic units the subsidy factor is 0.59 because the coverage level percent is 0.7000.  The subsidies are rounded to whole-dollar amounts.

EQ(30)

psub(c,1) =  0.59*1016 = 599

psub(s,1) =  0.59*724 = 427

psub(c,2) =  0.59*766 = 452

psub(s,2) = 0.59*546 = 322

psub(c,3) =  0.59*523 = 309

psub(s,3) = 0.59*357 = 211

EQ(31)

psube(c,1) = 0.59*965 = 569

psube(s,1) = 0.59*739 = 436

psube(c,2) = 0.59*724 = 427

psube(s,2) = 0.59*554 = 327

psube(c,3) = 0.59*483 = 285

psube(s,3) = 0.59*370 = 218

psube(c) = 569 + 427 + 285 = 1281

psube(s) = 436 + 327 + 218 = 981 

EQ(32)

psubwf(c,1) = 0.59*675 = 398

psubwf(s,1) = 0.59*675 = 398

psubwf(c,2) = 0.59*506 = 299

psubwf(s,2) = 0.59*506 = 299

psubwf(c,3) = 0.59*338 = 199

psubwf(s,3) = 0.59*338 = 199

psubwf = 398 + 299 + 199 + 398 + 299 + 199 = 1792

Producer Paid Premium

Producer paid premium for corn and soybean basic units:

EQ (33)




EQ(42)

TLPsub(c,1) = 1016 – 599 = 417

TLPsub(s,1) = 724 – 427 = 297

TLPsub(c,2) = 766 – 452 = 314

TLPsub(s,2) = 546 – 322 = 224

TLPsub(c,3) = 523 – 309 = 214

TLPsub(s,3) = 357 – 211= 146

Producer paid premium for corn enterprise unit

EQ(34)

TLEPsub(c) = 2,172 – 1,281 = 891

Producer premium for soybean enterprise unit

EQ(34)

TLEPsub(s) = 1,663 – 981 = 682

Producer premium for whole-farm unit

EQ(35)

TLWFPsub = 3,038 – 1,792 = 1,246

Optional Units

This example is for a farm in Jasper County that has optional units.  Please refer to the first page of this document for relevant data.

Here are the farm-specific data.

	
	Corn Units
	Soybean Units

	Unit No.
	APH yield
	BPR rate
	Acreage
	Share
	APH yield
	BPR rate
	Acreage
	Share

	1
	140
	0.03590900
	100
	1.0
	35
	0.03588000
	100
	1.0

	2
	100
	0.05161600
	100
	1.0
	40
	0.03006800
	100
	1.0


The per-acre selected revenue guarantee is given below.  The coverage level for both corn and soybeans is 0.7000.  Prevented planting coverage is 0.70.

Per-acre revenue guarantees:

	Unit No.
	Corn
	Soybeans

	1
	269.50
	156.80

	2
	192.50
	179.20


Base premium rates using equation (9):

	Unit No.
	Corn
	Soybeans

	1
	0.0359
	0.0442

	2
	0.0517
	0.0308


Per-acre premiums using equations (10):

	Unit No.
	Corn
	Soybeans

	1
	10.16
	7.28

	2
	10.45
	7.13


Optional Unit Premiums

Here we use equation (14) to find the optional unit premiums. 

TLP(c,1) = 10.16*100*1.0*1.1 = 1117.6 = 1,118
TLP(s,1) = 7.28*100*1.0*1.10 = 800.8 = 801

TLP(c,2) = 10.45*100*1.0*1.1 = 1149.5 = 1,150
TLP(s,2) = 7.13*100*1.0*1.10 = 784.3 = 784

Subsidies by Unit

EQ (31)

psub(c,1) =  0.59*1118 = 659.62 = 660

psub(s,1) =  0.59*801 = 472.59 = 473

psub(c,2) =  0.59*1150 = 678.50 = 679

psub(s,2) = 0.59*784 = 462.56 = 463

Producer Paid Premiums

EQ (51)





EQ(52)

TLPsub(c,1) = 1118 – 660 = 458


TLPsub(s,1) = 801 – 473 = 328

TLPsub (c,2) = 1150 – 679 = 471


TLPsub(s,2) = 784 – 463 = 321
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