















ECO 1192

Engineering Economics



Financial Table and Selected Formulas
[bookmark: _MON_1206617546]
	
	 
10% FINANCIAL TABLE
DISCRETE CASH FLOW AND COMPOUNDING
 

	n
	(F/P,i%,n)
	(P/F,i%,n)
	(A/P,i%,n)
	(P/A,i%,n)
	(A/F,i%,n)
	(F/A,i%,n)
	(A/G,i%,n)

	1
	1.1000
	0.9091
	1.1000
	0.9091
	1.0000
	1.0000
	0.0000

	2
	1.2100
	0.8264
	0.5762
	1.7355
	0.4762
	2.1000
	0.4762

	3
	1.3310
	0.7513
	0.4021
	2.4869
	0.3021
	3.3100
	0.9366

	4
	1.4641
	0.6830
	0.3155
	3.1699
	0.2155
	4.6410
	1.3812

	5
	1.6105
	0.6209
	0.2638
	3.7908
	0.1638
	6.1051
	1.8101

	6
	1.7716
	0.5645
	0.2296
	4.3553
	0.1296
	7.7156
	2.2236

	7
	1.9487
	0.5132
	0.2054
	4.8684
	0.1054
	9.4872
	2.6216

	8
	2.1436
	0.4665
	0.1874
	5.3349
	0.0874
	11.4359
	3.0045

	9
	2.3579
	0.4241
	0.1736
	5.7590
	0.0736
	13.5795
	3.3724

	10
	2.5937
	0.3855
	0.1627
	6.1446
	0.0627
	15.9374
	3.7255

	11
	2.8531
	0.3505
	0.1540
	6.4951
	0.0540
	18.5312
	4.0641

	12
	3.1384
	0.3186
	0.1468
	6.8137
	0.0468
	21.3843
	4.3884

	13
	3.4523
	0.2897
	0.1408
	7.1034
	0.0408
	24.5227
	4.6988

	14
	3.7975
	0.2633
	0.1357
	7.3667
	0.0357
	27.9750
	4.9955

	15
	4.1772
	0.2394
	0.1315
	7.6061
	0.0315
	31.7725
	5.2789

	16
	4.5950
	0.2176
	0.1278
	7.8237
	0.0278
	35.9497
	5.5493

	17
	5.0545
	0.1978
	0.1247
	8.0216
	0.0247
	40.5447
	5.8071

	18
	5.5599
	0.1799
	0.1219
	8.2014
	0.0219
	45.5992
	6.0526

	19
	6.1159
	0.1635
	0.1195
	8.3649
	0.0195
	51.1591
	6.2861

	20
	6.7275
	0.1486
	0.1175
	8.5136
	0.0175
	57.2750
	6.5081

	21
	7.4002
	0.1351
	0.1156
	8.6487
	0.0156
	64.0025
	6.7189

	22
	8.1403
	0.1228
	0.1140
	8.7715
	0.0140
	71.4027
	6.9189

	23
	8.9543
	0.1117
	0.1126
	8.8832
	0.0126
	79.5430
	7.1085

	24
	9.8497
	0.1015
	0.1113
	8.9847
	0.0113
	88.4973
	7.2881

	25
	10.8347
	0.0923
	0.1102
	9.0770
	0.0102
	98.3471
	7.4580

	26
	11.9182
	0.0839
	0.1092
	9.1609
	0.0092
	109.1818
	7.6186

	27
	13.1100
	0.0763
	0.1083
	9.2372
	0.0083
	121.0999
	7.7704

	28
	14.4210
	0.0693
	0.1075
	9.3066
	0.0075
	134.2099
	7.9137

	29
	15.8631
	0.0630
	0.1067
	9.3696
	0.0067
	148.6309
	8.0489

	30
	17.4494
	0.0573
	0.1061
	9.4269
	0.0061
	164.4940
	8.1762





SELECTED FORMULAS

	 
•	Effective interest rate = {1 + i/m}m - 1

•	Effective interest rate = er - 1

•	Real interest rate ir = [(1+ic)/(1+if)] - 1
where "ic" is the combined rate and "if" is the rate of inflation

•	ic = idr + ie(1-r)

•	ia = idr(1-t) + ie(1-r)

•	iaf = idfr(1-t) + (1-r){(1+if)(1+ie)-1} 

•	SINGLE-PAYMENT COMPOUND AMOUNT: 
(F/P,i%,N) = (1+i)N

•	SINGLE-PAYMENT PRESENT WORTH: 
(P/F,i%,N) = (1+i)-N

•	SINKING FUND: 
(A/F,i%,N) = i/{(1+i)N - 1}

•	SERIES COMPOUND AMOUNT: 
(F/A,i%,N) = {(1+i)N - 1}/i

•	CAPITAL RECOVERY: 
(A/P,i%,N) = i(1+i)N/{(1+i)N - 1}         
                
•	SERIES PRESENT WORTH:
         (P/A,i%,N) = {(1+i)N - 1}/{i(1+i)N}

•	GEOMETRIC SERIES PRESENT WORTH:
      	[if i% not equal to k%] (P/C,i%,k%,N) = {C/(i-k)}{1-[(1+k)/(1+i)]N}


•	GEOMETRIC SERIES PRESENT WORTH:
      	[if i%=k%] (P/C,i%,k%,N) = N/(1+i) = N/(1+k) 

•	AE(COSTS)= P(A/P,i,N) - SV(A/F,i,N) + ANNUAL OPERATING COSTS

•	AE(COSTS) = (P-SV)(A/P,i,N) + iSV + ANNUAL OPERATING COSTS

•	AER = AEOC +
 	{P(A/P,i,N) - tAED - NSV(A/F,i,N)}/(1-t)

•	AED (Declining Balance) = P*{d/(i+d)}(A/P,i,N)

•	Book Value (DB) = P(1-d)N, ddepreciation rate

•	x1 OR x2 = [-B +/- {B2 - 4AC}0.5]/(2A)

•	CTFNEW = 1 - [{td(1 + i/2)}/{(i+d)(1+i)}]
where T=Tax Rate; d=Depreciation Rate; i = After-Tax MARR

•	CSFOLD = 1 - [td/(i+d)]

· 	E[X] = μ = Σpjxj for all j; p ≡ probabilities; x ≡ discrete value of the 	random variable

· 	Var[X] = Σ(xj – μ)2pj = E[X2] – (E[X])2 where  μ ≡ expected value



SUMMARY TABLE: DEPRECIATION METHODS

	

METHOD
	
ANNUAL
DEPRECIATION
	
CUMULATIVE
DEPRECIATION
	

BOOK VALUE

	
STRAIGHT LINE METHOD (SL)
	
{P-SV}/N


	
n{(P-SV)/N}
	
P-n{(P-SV)/N}

	


SUM-OF-YEARS'
DIGITS (SOYD)
	
2(P-SV)(N-n+1)
--------------
N(N+1)

This is a decaying  
arithmetic series

	
2(P-SV)(2N-n+1)
--------------
N(N+1)
	
P - 2(P-SV)(2N-n+1)
-------------------
N(N+1)

	
DECLINING BALANCE
(DB)
(no half-year rule)
	
Pd(1-d)n-1
	
P{1-(1-d)n}
	
P(1-d)n

	
DECLINING BALANCE
(DB)
(with half-year rule)
	
Pd(1-d/2)(1-d)n-2
	
P{1-(1-d/2)(1-d)n-1}
	
P(1-d/2)(1-d)n-1

	
· d = depreciation rate; P = initial or first cost
· SV = Salvage value; N = Life of project
· n = year within life of a project.






	

SUMMARY
MEASURES
	
Cash Flow
	
Discrete
	
Discrete
	
Continuous

	
	
Compounding 
	
Discrete
	
Continuous
	
Continuous

	

Single Sum
	
Compound Amount
	
F = P(1+i)n    = P(F/P,i,n)
	
F=Pern = P(F/P,r,n)
	
F=Pern = P(F/P,r,n)

	
	
Discount Amount
	
P = F(1+i)-n    = F(P/F,i,n)
	
P=Fe-rn = F(P/F,r,n)
	
P=Fe-rn = F(P/F,i,n)

	







Annuities
	
Compound Amount
	


            F = A(F/A,r,n)
	



	




	
	
Sinking
 Fund
	


             A = F(A/F,r,n)
	



	




	
	
Discount Amount
	


            P = A(P/A,r,n)
	



	




	
	
Capital Recovery
	


              A = P(A/P,r,n)
	



	





	

	


	








Gradient
Series

	
Uniform Gradient
Series
(Conversion to a Uniform
Series) 
	


        A = G(A/G,r,n)
	



	


Not defined.

	
	
Geometric Gradient

(Conversion to a Single Sum
i.e. Present
Worth)
	
If r%k%:

P=C(P/C,r,g,n)



If r% = k%



	





Not defined
	





Not defined
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