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WACC

ʆʙʦʩʥʦʚʘʥ-

ʥʳʡcash flow



ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʚʝʨʦʷʪʥʦʩʪʴ
ʈʘʩʩʤʘʪʨʠʚʘʷʚʝʨʦʷʪʥʦʩʪʴʥʘʩʪʫʧʣʝʥʠʷʪʝʭʠʣʠʠʥʳʭʩʦʙʳʪʠʡʚʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʝ,

ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷʩ ʧʨʦʙʣʝʤʦʡʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷʜʝʥʝʞʥʦʛʦʧʦʪʦʢʘʠʣʠ

ʆʞʠʜʘʝʤʦʛʦNPV:

ÉMikhail Cherkasov
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ʅʘʜʝʞʥʳʡ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ (ʅʘʜʝʞʥʳʡ ʵʢʚʠʚʘʣʝʥʪ)

ÉMikhail Cherkasov

ʅʘʜʝʞʥʳʡʜʝʥʝʞʥʳʡʧʦʪʦʢ(ʅʘʜʝʞʥʳʡɻʢʚʠʚʘʣʝʥʪ), (Certainty

Equivalent) ïʙʝʟʨʠʩʢʦʚʳʡʜʝʥʝʞʥʳʡʧʦʪʦʢ,ʢʦʪʦʨʳʡʠʥʚʝʩʪʦʨʤʦʞʝʪ

ʧʨʝʜʧʦʯʝʩʪʴʙ֛ʣʴʰʝʤʫ, ʥʦʨʠʩʢʦʚʦʤʫ(ʥʝʦʧʨʝʜʝʣʝʥʥʦʤʫ)ʜʝʥʝʞʥʦʤʫ

ʧʦʪʦʢʫ.

╟╥
╒◄
ρ ►◄

╒╔╠◄

ρ ►█
◄

ʇʨʠʚʝʜʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʨʠʩʢʦʚʦʛʦ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ╒◄, ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʛʦ
ʧʦ ʨʠʩʢʦʚʦʡ ʩʪʘʚʢʝ (r) ʨʘʚʥʘ ʧʨʠʚʝʜʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʥʘʜʝʞʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ (╒╔╠◄),
ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦ ʙʝʟʨʠʩʢʦʚʦʡ ʩʪʘʚʢʝ (►█).



ʇʨʠʤʝʨ#1

ʅʘʜʝʞʥʳʡ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ (ʅʘʜʝʞʥʳʡ ʵʢʚʠʚʘʣʝʥʪ)

ÉMikhail Cherkasov

ʂʦʤʧʘʥʠʷʩʪʨʦʠʪʪʦʨʛʦʚʳʡʮʝʥʪʨ,ʢʦʪʦʨʳʡʜʘʩʪʜʝʥʝʞʥʳʡʧʦʪʦʢʦʪʤʥʦʞʝʩʪʚʘ

ʤʝʣʢʠʭʘʨʝʥʜʘʪʦʨʦʚʚ5 ʤʣʥ. ʜʦʣʣ. ʚʪʝʯʝʥʠʝʢʘʞʜʦʛʦʠʟʧʝʨʚʳʭʧʷʪʠʣʝʪ. ɺʦʟʥʠʢ

ʛʣʦʙʘʣʴʥʳʡʘʨʝʥʜʘʪʦʨ,ʢʦʪʦʨʳʡʧʨʝʜʣʘʛʘʝʪʛʘʨʘʥʪʠʨʦʚʘʥʥʫʶʙʘʥʢʦʤʘʨʝʥʜʥʫʶ

ʧʣʘʪʫʥʘʚʝʩʩɹʨʦʢ,ʥʦʧʨʦʩʠʪʩʢʠʜʢʫ. ʂʘʢʫʶʩʢʠʜʢʫʤʦʞʥʦʧʨʝʜʣʦʞʠʪʴ?

˹͔ͦͣͪ ͔͙ͨͪͦ͒͊
˨͙ͫͦͤͭ͟πͺ͊ͭͦͪ͟ 

͙͍ͪͫͦ͟·͚
PV

1 5 000 000 0,8929 4 464 286

2 5 000 000 0,7972 3 985 969

3 5 000 000 0,7118 3 558 901

4 5 000 000 0,6355 3 177 590

5 5 000 000 0,5674 2 837 134

18 023 881

˿͍ͭ͊͊͟ ͙͒ͫͦͤͭ͊͟ 

ͫ ͯ;͔ͭͦͣ ͙ͪͫ͊͟
12%

ˣ͔͙͍ͪͫͦ͊͘͟Ύ 

͍ͫͭ͊͊͟
6%



ʇʨʠʤʝʨ#1

ʅʘʜʝʞʥʳʡ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ (ʅʘʜʝʞʥʳʡ ʵʢʚʠʚʘʣʝʥʪ)

ÉMikhail Cherkasov

˹͔ͦͣͪ ͔͙ͨͪͦ͒͊
˨͙ͫͦͤͭ͟πͺ͊ͭͦͪ͟ 

͙͍ͪͫͦ͟·͚
PV

˨͙ͫͦͤͭ͟πͺ͊ͭͦͪ͟ 

͔͙͍͋ͪͫͦ͘͟·͚
ANPV t± ͦͭ !bt±

˨͙͙͍ͫͦͤͭͪͦ͊ͤ͟

ͤ·͚ !bt±

1 5 000 000 0,8929 4 464 286 0,9434 4 278 804 4 036 608

2 5 000 000 0,7972 3 985 969 0,8900 4 278 804 3 808 121

3 5 000 000 0,7118 3 558 901 0,8396 4 278 804 3 592 567

4 5 000 000 0,6355 3 177 590 0,7921 4 278 804 3 389 214

5 5 000 000 0,5674 2 837 134 0,7473 4 278 804 3 197 372

18 023 881 4,2124 4 278 804 18 023 881

ʂʦʤʧʘʥʠʷʧʨʝʜʧʦʯʪʝʪʨʠʩʢʦʚʦʤʫʜʝʥʝʞʥʦʤʫʧʦʪʦʢʫïʙʝʟʨʠʩʢʦʚʳʡ,ʧʨʝʜʦʩʪʘʚʠʚ

ʩʢʠʜʢʫʝʜʠʥʩʪʚʝʥʥʦʤʫʘʨʝʥʜʘʪʦʨʫ. ɺʳʯʠʩʣʝʥʥʳʡʜʝʥʝʞʥʳʡʧʦʪʦʢ̫ʚʣʷʝʪʩʷ

ʅʘʜʝʞʥʳʤʵʢʚʠʚʘʣʝʥʪʦʤ(ʅʘʜʝʞʥʳʤʜʝʥʝʞʥʳʤʧʦʪʦʢʦʤ).



ʇʨʠʤʝʨ#2

ʅʘʜʝʞʥʳʡ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ (ʅʘʜʝʞʥʳʡ ʵʢʚʠʚʘʣʝʥʪ)

ÉMikhail Cherkasov

ʊʘʞʝʂʦʤʧʘʥʠʷʩʦʙʠʨʘʣʘʩʴʯʝʨʝʟ5 ʧʨʦʜʘʪʴʪʦʨʛʦʚʳʡʮʝʥʪʨʟʘ15 ʤʣʥ. ʜʦʣʣ. ʊʦʪ

ʞʝʛʝʥʝʨʘʣʴʥʳʡʘʨʝʥʜʘʪʦʨ. ʇʨʝʜʣʦʞʠʣʚʢʣʶʯʠʪʴʩʪʦʠʤʦʩʪʴʚʳʢʫʧʘʩʨʘʟʫʚ

ʘʨʝʥʜʥʫʶʮʝʥʫ,ʯʪʦʙʳʪʦʨʛʦʚʳʡʮʝʥʪʨʯʝʨʝʟ5 ʣʝʪʧʝʨʝʰʝʣʢʥʝʤʫʚʩʦʙʩʪʚʝʥʥʦʩʪʴ.

ʂʘʢʦʡʨʘʟʤʝʨʘʨʝʥʜʥʦʡʧʣʘʪʳʢʦʤʧʝʥʩʠʨʫʝʪʧʨʦʜʘʞʥʫʶʩʫʤʤʫ?

˹͔ͦͣͪ ͔͙ͨͪͦ͒͊
˨͙ͫͦͤͭ͟πͺ͊ͭͦͪ͟ 

͙͍ͪͫͦ͟·͚
PV

˨͙ͫͦͤͭ͟πͺ͊ͭͦͪ͟ 

͔͙͍͋ͪͫͦ͘͟·͚
ANPV t± ͦͭ !bt±

˨͙͙͍ͫͦͤͭͪͦ͊ͤ͟

ͤ·͚ !bt±

1 5 000 000 0,8929 4 464 286 0,9434 5 210 831 4 915 879

2 5 000 000 0,7972 3 985 969 0,8900 5 210 831 4 637 621

3 5 000 000 0,7118 3 558 901 0,8396 5 210 831 4 375 114

4 5 000 000 0,6355 3 177 590 0,7921 5 210 831 4 127 467

5 5 000 000 0,5674 2 837 134 0,7473 5 210 831 3 893 836

6 15 000 000 0,5066 7 599 467 0,7050 5 210 831 3 673 430

25 623 348 4,9173 5 210 831 25 623 348



ʏʪʦ ʪʘʢʦʝ ʈʠʩʢ?

ʈʠʩʢ

ÉMikhail Cherkasov

ʂʘʯʝʩʪʚʝʥʥʳʡ

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ

ʌʠʥʘʥʩʦʚʦʝʤʦʜʝʣʠʨʦʚʘʥʠʝ:
ɸʥʘʣʠʟʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ

Sensitivity analysis (One-at-a-time (OAT), One-

factor-at-a-time (OFAT), Stand-alone risk

analysis).

ɸʥʘʣʠʟʩʮʝʥʘʨʠʝʚ

Scenario analysis

ʄʝʪʦʜʩʠʤʫʣʷʮʠʠ(ʄʝʪʦʜʄʦʥʪʝ-ʂʘʨʣʦ)

Simulation

ʇʦʩʪʨʦʝʥʠʝʜʝʨʝʚʘʚʝʨʦʷʪʥʦʩʪʝʡ

Probability Tree Approach

ʄʝʪʦʜʨʝʘʣʴʥʳʭʦʧʮʠʦʥʦʚ

Real Options Analysis

ʋʧʨʘʚʣʝʥʠʝ 

ʨʠʩʢʘʤʠ

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡʘʥʘʣʠʟ:
ʄʝʪʦʜʦʮʝʥʢʠʜʦʣʛʦʩʨʦʯʥʳʭ

ʘʢʪʠʚʦʚ(ʄʆɼɸ)

CAPM (Capital asset pricing model)

ʄʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʡʘʥʘʣʠʟ

Macroeconomic analysis

ʆʪʨʘʩʣʝʚʦʡʘʥʘʣʠʟ

Industry analysis

ɸʢʪʫʘʨʥʳʡʘʥʘʣʠʟ

Actuarial analysis

ɸʥʘʣʠʟʧʦʚʝʜʝʥʠʷʧʦʪʨʝʙʠʪʝʣʝʡ

Marketing research

ɸʥʘʣʠʟ 

ʨʠʩʢʦʚ

Risk Analysis



ɸʥʘʣʠʟʨʠʩʢʦʚïʧʨʦʮʝʩʩʩʙʦʨʘʠʦʙʦʙʱʝʥʠʷʠʥʬʦʨʤʘʮʠʠ,ʥʘʧʨʘʚʣʝʥʥʳʡʥʘ

ʦʩʤʳʩʣʝʥʠʝʠʢʦʣʠʯʝʩʪʚʝʥʥʳʡʘʥʘʣʠʟʚʣʠʷʥʠʷʨʘʟʣʠʯʥʳʭʨʠʩʢʦʚʥʘʬʠʥʘʥʩʦʚʳʝ

ʨʝʟʫʣʴʪʘʪʳʧʨʝʜʧʨʠʷʪʠʷ.

ɼʦʩʪʘʪʦʯʥʳʡʫʨʦʚʝʥʘɹʥʘʣʠʟʘʨʠʩʢʦʚʧʦʟʚʦʣʷʝʪʚʥʝʜʨʷʪʴʪʝʭʥʦʣʦʛʠʠ

ʋʧʨʘʚʣʝʥʠʷʨʠʩʢʘʤʠ(Risk mitigation) (ʠʩʧʦʣʴʟʫʷʠʥʩʪʨʫʤʝʥʪʳ

ʍʝʜʞʠʨʦʚʘʥʠʷ) ʠ ʆʧʪʠʤʠʟʘʮʠʠʚ ʧʨʠʥʷʪʠʠʬʠʥʘʥʩʦʚʳʭʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ

ʨʝʰʝʥʠʡ.

ÉMikhail Cherkasov

ʏʪʦ ʪʘʢʦʝ ʈʠʩʢ?

ɸʥʘʣʠʟʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ

Sensitivity analysis (One-at-a-time (OAT), One-

factor-at-a-time (OFAT), Stand-alone risk

analysis).

ɸʥʘʣʠʟʩʮʝʥʘʨʠʝʚ

Scenario analysis

ʄʝʪʦʜʩʠʤʫʣʷʮʠʠ(ʄʝʪʦʜʄʦʥʪʝ-ʂʘʨʣʦ)

Simulation

ʇʦʩʪʨʦʝʥʠʝʜʝʨʝʚʘʚʝʨʦʷʪʥʦʩʪʝʡ

Probability Tree Approach

ʄʝʪʦʜʨʝʘʣʴʥʳʭʦʧʮʠʦʥʦʚ

Real Options Analysis

ɸʜʝʢʚʘʪʥʳʡʘʥʘʣʠʟ

ʨʠʩʢʦʚʜʘʝʪʚʦʟʤʦʞʥʦʩʪʴ

ʤʦʜʝʣʠʨʦʚʘʪʴʥʘʠʙʦʣʝʝ

ʚʝʨʦʷʪʥʳʡʜʝʥʝʞʥʳʡ

ʧʦʪʦʢ



ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ

ɸʥʘʣʠʟʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠʢʦʪʜʝʣʴʥʦʤʫʨʠʩʢ-ʬʘʢʪʦʨʫ(One at a time

Sensitivity analysis) ʧʨʝʜʩʪʘʚʣʷʝʪʩʦʙʦʡʢʘʣʴʢʫʣʷʮʠʶʦʩʥʦʚʥʳʭ

ʬʠʥʘʥʩʦʚʳʭʠ ʦʧʝʨʘʮʠʦʥʥʳʭʨʝʟʫʣʴʪʘʪʦʚʧʨʦʝʢʪʘ/ʢʦʤʧʘʥʠʠ,ʢʦʛʜʘ

ʯʠʩʣʦʚʦʝʟʥʘʯʝʥʠʝʵʪʦʛʦʨʠʩʢ-ʬʘʢʪʦʨʘʠʟʤʝʥʷʝʪʩʷʦʪʤʠʥʠʤʘʣʴʥʳʭʜʦ

ʤʘʢʩʠʤʘʣʴʥʳʭʟʥʘʯʝʥʠʡ. ʆʩʪʘʣʴʥʳʝʬʘʢʪʦʨʳ,ʚʣʠʷʶʱʠʝʥʘ

ʬʠʥʘʥʩʦʚʳʡʨʝʟʫʣʴʪʘʪʦʩʪʘʶʪʩʷʧʦʩʪʦʷʥʥʳʤʠ.

ÉMikhail Cherkasov

ʅʘʠʧʨʦʩʪʝʡʰʠʡʩʧʦʩʦʙʧʨʦʚʝʜʝʥʠɸ̫ʥʘʣʠʟʘ

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠʜʣ ʤ̫ʦʜʝʣʝʡ,ʧʦʩʪʨʦʝʥʥʳʭʩʧʦʤʦʱʴʶ

Excel - ñʌʦʪʦʤʝʪʨʠʯʝʩʢʠʡʘʥʘʣʠʟò. ʉʥʘʯʘʣʘʦʧʨʝʜʝʣʷʝʪʩʷ

ʥʘʙʦʨʢʣʶʯʝʚʳʭʨʠʩʢ-ʬʘʢʪʦʨʦʚ. ɿʘʪʝʤʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ

ʜʠʘʧʘʟʦʥʚʦʟʤʦʞʥʳʭʢʦʣʝʙʘʥʠʡʜʘʥʥʳʭʧʘʨʘʤʝʪʨʦʚ. ɿʘʪʝʤ

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶʷʯʝʡʢʫʚʚʦʜʷʪʩʷ

ʟʥʘʯʝʥʠʷʧʘʨʘʤʝʪʨʘʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦʜʠʘʧʘʟʦʥʘ.

ʆʩʥʦʚʥʳʝʬʠʥʘʥʩʦʚʳʝʨʝʟʫʣʴʪʘʪʳ,ʧʦʣʫʯʠʚʰʠʝʩʷʚ

ʨʝʟʫʣʴʪʘʪʝʠʟʤʝʥʝʥʠʷʧʘʨʘʤʝʪʨʘʢʦʧʠʨʫʶʪʩʷʠ

ʚʩʪʘʚʣʷʶʪʩʷʚʩʧʝʮʠʘʣʴʥʦʦʪʚʝʜʝʥʥʳʝʷʯʝʡʢʠʩʧʦʤʦʱʴʶ

ʬʫʥʢʮʠʠçʉʧʝʮʠʘʣʴʥʘʷʚʩʪʘʚʢʘè.



ÉMikhail Cherkasov

˹͙͘΄͔͔ 

ͤ͊͘;͔͙͔ͤ

ˣ͍͔͊ͦͦ͘ 

ͤ͊͘;͔͙͔ͤ

ˤ·ͫ΄͔͔ 

ͤ͊͘;͔͙͔ͤ

˨͙͊ͨ͊ͦͤ͘ 

͔͙͚ͦ͋͊ͤ͟͡

˽͙͍͔͔ͪͦ͒ͤͤ͘·͔ ͙͔͙͒͘͡ΎΣ ͔͙͙͒ͤͼ50 75 100 50

NPV 1 037 8 209 15 380 14 343

˽͎ͪͦͤͦ͘ ͙͔͔͙ͣͤͤ͘Ύ ͼ͔ͤ· ͔͙ͪ͊͊͘͡ͼ͙͙Σ 

% p.a.
5,00% 6,00% 9,00% 4,00%

NPV 7 300 8 209 11 019 3 719

ˮͤͺ͡Ύͼ͙Ύ ͪ͊ͫͻ͍ͦ͒ͦΣ ҈ ǇΦŀΦ10,00% 8,00% 7,00% -3,00%

NPV 6 949 8 209 8 826 1 877

˽ͪͦͼ͔ͤͭͤ·͔ ͍͙ͫͭ͊͟ ͨͦ ͔͙ͪ͒ͭͯ͟Σ ҈ ǇΦŀΦ12,00% 8,00% 7,00% -5,00%

NPV 7 673 8 209 8 343 670

˨͔͙͋ͭͦͪͫ͊͟Ύ ͔͊͒ͦ͗ͤͤͦͫͭ͘͡ΈΣ ¦{5 

thous.
1 000 740 500 -500

NPV 7 018 8 209 9 308 2 291

˴͔͙ͪ͒ͭͦͪͫ͊͟Ύ ͔͊͒ͦ͗ͤͤͦͫͭ͘͡ΈΣ ¦{5 

thous.
300 462 500 200

NPV 8 036 8 209 8 946 910

ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ



ʉʮʝʥʘʨʥʳʡʘʥʘʣʠʟ
ʩʦʩʪʦʠʪʚ ʦʮʝʥʢʝ

ʦʩʥʦʚʥʳʭʬʠʥʘʥʩʦʚʳʭ

ʨʝʟʫʣʴʪʘʪʦʚ

ʧʨʦʝʢʪʘ/ʢʦʤʧʘʥʠʠʚ

ʨʝʟʫʣʴʪʘʪʝʚʣʠʷʥʠʷ

ʥʘʙʦʨʘʠʟʤʝʥʷʶʱʠʭʩʷ

ʬʘʢʪʦʨʦʚʨʠʩʢʘ. ʂʘʢ

ʧʨʘʚʠʣʦ,ʩʦʟʜʘʝʪʩʷ3

ʦʩʥʦʚʥʳʭʩʮʝʥʘʨʠʷ:

ʇʝʩʩʠʤʠʩʪʠʯʝʩʢʠʡ,

ʅʘʠʙʦʣʝʝʚʝʨʦʷʪʥʳʡʠ

ʆʧʪʠʤʠʩʪʠʯʝʩʢʠʡ.

ʉʮʝʥʘʨʥʳʡ ʘʥʘʣʠʟ

ÉMikhail Cherkasov

ˢ͙ͤ͊͘͡ ;͍͍͙͔ͯͫͭͭ͡Έ͙ͤͦͫͭ 

ό˿ͼ͔͙͙ͤ͊ͪύ
Y0 Y1 Y2 Y3 Y4 Y5

ˣ͍͊ͦ͘·͚ ό˹͙͔͔͊͋ͦ͡ ͍͔ͪͦΎͭͤ·͚ύ 

˿ͼ͔͙͚ͤ͊ͪ
0 1 2 3 4 5

˽͙͍͔͔ͪͦ͒ͤͤ͊͘Ύ ͨͪͦ͒ͯ͟ͼ͙ΎΣ ͔͙͙͒ͤͼ 0 75 30 125 150 175

͔́ͣͨ ͪͦͫͭ͊ ͼ͔ͤ ͤ͊ ͙͍͙ͨͪͦͦ͒ͣͯ͘Ό ͨͪͦ͒ͯ͟ͼ͙ΌΣ ҈ ǇΦŀΦ0 6,00% 5,00% 4,50% 4,00% 4,00%

ˮͤͺ͡Ύͼ͙Ύ ͨͦ ͍͔ͫͣ ͪ͊ͫͻͦ͒͊ͣΣ ҈ ǇΦŀΦ 0 8,00% 7,00% 6,00% 5,00% 4,50%

˽ͪͦͼ͔ͤͭͤ͊Ύ ͍ͫͭ͊͊͟ ͨͦ ͔͙ͪ͒ͭͯ͟Σ ҈ ǇΦŀΦ 0 8,00% 7,00% 6,00% 5,00% 4,50%

˹͔͙͔ͫͤ͗͊ͣ·͚ ͦͫͭ͊ͭͦ͟ ͔͙͚͒͋ͭͦͪͫͦ͟ ͔͙͊͒ͦ͗ͤͤͦͫͭ͘͡Σ ¦{5 ǘƘƻǳǎΦ0 740 311 1 352 1 687 2 047

˹͔͙͔ͫͤ͗͊ͣ·͚ ͦͫͭ͊ͭͦ͟ ͔͙͚ͪ͒ͭͦͪͫͦ͟͟ ͔͙͊͒ͦ͗ͤͤͦͫͭ͘͡Σ ¦{5 ǘƘƻǳǎΦ0 462 293 821 996 1 182

NPV (Net Present Value) 8 209 

˽͔͙͙͙ͫͫͣͫͭ;͔͙͚ͫ͟ ͫͼ͔͙͚ͤ͊ͪ
˽͙͍͔͔ͪͦ͒ͤͤ͊͘Ύ ͨͪͦ͒ͯ͟ͼ͙ΎΣ ͔͙͙͒ͤͼ 0 50 20 83 100 117

͔́ͣͨ ͪͦͫͭ͊ ͼ͔ͤ ͤ͊ ͙͍͙ͨͪͦͦ͒ͣͯ͘Ό ͨͪͦ͒ͯ͟ͼ͙ΌΣ ҈ ǇΦŀΦ0 5,00% 4,17% 3,75% 3,33% 3,33%

ˮͤͺ͡Ύͼ͙Ύ ͨͦ ͍͔ͫͣ ͪ͊ͫͻͦ͒͊ͣΣ ҈ ǇΦŀΦ 0 10,00% 8,75% 7,50% 6,25% 5,62%

˽ͪͦͼ͔ͤͭͤ͊Ύ ͍ͫͭ͊͊͟ ͨͦ ͔͙ͪ͒ͭͯ͟Σ ҈ ǇΦŀΦ 0 12,00% 10,50% 9,00% 7,50% 6,75%

˹͔͙͔ͫͤ͗͊ͣ·͚ ͦͫͭ͊ͭͦ͟ ͔͙͚͒͋ͭͦͪͫͦ͟ ͔͙͊͒ͦ͗ͤͤͦͫͭ͘͡Σ ¦{5 ǘƘƻǳǎΦ0 1 000 420 1 828 2 281 2 768

˹͔͙͔ͫͤ͗͊ͣ·͚ ͦͫͭ͊ͭͦ͟ ͔͙͚ͪ͒ͭͦͪͫͦ͟͟ ͔͙͊͒ͦ͗ͤͤͦͫͭ͘͡Σ ¦{5 ǘƘƻǳǎΦ0 300 190 533 647 769

NPV (Net Present Value) -2 907 

˻͙͙͙ͨͭͣͫͭ;͔͙͚ͫ͟ ͫͼ͔͙͚ͤ͊ͪ
˽͙͍͔͔ͪͦ͒ͤͤ͊͘Ύ ͨͪͦ͒ͯ͟ͼ͙ΎΣ ͔͙͙͒ͤͼ 100 40 167 200 233

͔́ͣͨ ͪͦͫͭ͊ ͼ͔ͤ ͤ͊ ͙͍͙ͨͪͦͦ͒ͣͯ͘Ό ͨͪͦ͒ͯ͟ͼ͙ΌΣ ҈ ǇΦŀΦ9,00% 7,50% 6,75% 6,00% 6,00%

ˮͤͺ͡Ύͼ͙Ύ ͨͦ ͍͔ͫͣ ͪ͊ͫͻͦ͒͊ͣΣ ҈ ǇΦŀΦ 7,00% 6,13% 5,25% 4,37% 3,94%

˽ͪͦͼ͔ͤͭͤ͊Ύ ͍ͫͭ͊͊͟ ͨͦ ͔͙ͪ͒ͭͯ͟Σ ҈ ǇΦŀΦ 7,00% 6,13% 5,25% 4,37% 3,94%

˹͔͙͔ͫͤ͗͊ͣ·͚ ͦͫͭ͊ͭͦ͟ ͔͙͚͒͋ͭͦͪͫͦ͟ ͔͙͊͒ͦ͗ͤͤͦͫͭ͘͡Σ ¦{5 ǘƘƻǳǎΦ500 210 914 1 141 1 384

˹͔͙͔ͫͤ͗͊ͣ·͚ ͦͫͭ͊ͭͦ͟ ͔͙͚ͪ͒ͭͦͪͫͦ͟͟ ͔͙͊͒ͦ͗ͤͤͦͫͭ͘͡Σ ¦{5 ǘƘƻǳǎΦ500 317 889 1 079 1 281



ɼʣ ʦ̫ʮʝʥʢʠʚʣʠʷʥʠʷʬʘʢʪʦʨʦʚʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠʥʘʬʠʥʘʥʩʦʚʳʝʨʝʟʫʣʴʪʘʪʳʪʘʢʞʝ

ʠʩʧʦʣʴʟʫʝʪʩʷʤʝʪʦʜʩʠʤʫʣʷʮʠʠʄʦʥʪʝ-ʂʘʨʣʦ: ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝçʩʪʦʭʘʩʪʠʯʝʩʢʠè (ʪ.ʝ.

ʩʣʫʯʘʡʥʦ)ʤʝʥʷʶʱʠʭʩʷʨʠʩʢ-ʬʘʢʪʦʨʦʚʠʩʦʟʜʘʥʠʝʤʦʜʝʣʠʚʝʨʦʷʪʥʦʩʪʠʪʝʭʠʣʠʠʥʳʭ

ʠʩʭʦʜʦʚ. ɼʣ ʧ̫ʨʦʛʥʦʟʠʨʦʚʘʥʠʷʜʝʥʝʞʥʦʛʦʧʦʪʦʢʘʚʳʙʠʨʘʶʪʩʷʬʘʢʪʦʨʳ,ʥʘʠʙʦʣʝʝ

ʩʫʱʝʩʪʚʝʥʥʦʟʘʚʠʩʷʱʠʝʦʪʩʣʫʯʘʡʥʳʭʚʝʣʠʯʠʥ. ɿʘʜʘʶʪʩʷʜʠʘʧʘʟʦʥʳʠʭʢʦʣʝʙʘʥʠʡ,ʘ

ʟʘʪʝʤʚʥʫʪʨʠʫʢʘʟʘʥʥʳʭʜʠʘʧʘʟʦʥʦʚʩʣʫʯʘʡʥʳʤʦʙʨʘʟʦʤʚʳʙʠʨʘʶʪʩʷʟʥʘʯʝʥʠʷ,ʜʣʷ

ʢʘʞʜʦʛʦʠʟʢʦʪʦʨʳʭʨʘʩʩʯʠʪʳʚʘʶʪʩʷʬʠʥʘʣʴʥʳʝʨʝʟʫʣʴʪʘʪʳ. ʉʨʝʜʥʝʝʩʦʦʪʥʦʰʝʥʠʝ

çʧʦʟʠʪʠʚʥʳʭèʠçʥʝʛʘʪʠʚʥʳʭèʨʝʟʫʣʴʪʘʪʦʚʜʘʝʪʚʝʨʦʷʪʥʦʩʪʠʥʘʩʪʫʧʣʝʥʠʷʪʝʭʠʜʨʫʛʠʭ. ʕʪʦ

ʜʘʝʪʚʦʟʤʦʞʥʦʩʪʴʫʩʪʘʥʦʚʣʝʥʠʝʟʘʚʠʩʠʤʦʩʪʠʤʝʞʜʫʜʠʘʧʘʟʦʥʘʤʠʠʟʤʝʥʝʥʠʷʢʦʥʝʯʥʳʭ

ʚʝʣʠʯʠʥ(ʥʘʧʨ., NPV) ʠʚʝʨʦʷʪʥʦʩʪʴʶçʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭèʠʩʭʦʜʦʚ,ʘʪʘʢʞʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʦʪʢʣʦʥʝʥʠʡʠʨʘʩʩʝʠʚʘʥʠʷʬʠʥʘʣʴʥʳʭʨʝʟʫʣʴʪʘʪʦʚ.

ÉMikhail Cherkasov

ʉʠʤʫʣʷʮʠʷ. ʄʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ

ʄʦʜʝʣʄɹʦʥʪʝ-ʂʘʨʣʦ: (ʚʤʘʪʝʤʘʪʠʢʝ) ʙʘʟʠʨʫʝʪʩʷʥʘ

ʠʩʧʦʣʴʟʦʚʘʥʠʠʛʝʥʝʨʘʪʦʨʘʩʣʫʯʘʡʥʳʭʯʠʩʝʣʜʣʷ

ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷʟʥʘʯʝʥʠʡʠʩʢʦʤʳʭʚʝʣʠʯʠʥ. ɺʦʢʨʫʛ

ʢʨʠʚʦʣʠʥʝʡʥʦʡʪʨʘʧʝʮʠʠʦʧʠʩʳʚʘʝʪʩʷʧʨʷʤʦʫʛʦʣʴʥʠʢ,

ʢʘʩʘʶʱʠʡʩʷʝʝʭʦʪʙ̫ ʚrʦʜʥʦʡʪʦʯʢʝ. ɿʘʪʝʤʚʥʫʪʨʠ

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʨʘʩʩʝʠʚʘʶʪʩʷʩʣʫʯʘʡʥʳʝʪʦʯʢʠ: K ï

ʢʦʣʠʯʝʩʪʚʦʪʦʯʝʢʚʥʫʪʨʠʪʨʘʧʝʮʠʠ, N ïʩʥʘʨʫʞʠ. ʊʦʛʜʘ

ïʧʣʦʱʘʜʴʪʨʘʧʝʮʠʠ: S ʪʨʘʧ= S ʧʨʷʤ* K/N.



ʏʠʩʣʦz-Score (ʉʪʘʥʜʘʨʪʥʦʝʦʪʢʣʦʥʝʥʠʝʦʪʩʨʝʜʥʝʡʚʝʣʠʯʠʥʳ) ʦʧʠʩʳʚʘʝʪ

ʨʘʩʧʨʝʜʝʣʝʥʠʝʚʝʨʦʷʪʥʦʩʪʠʪʝʭʠʣʠʠʥʳʭʟʥʘʯʝʥʠʡʩʣʫʯʘʡʥʦʛʦʬʘʢʪʦʨʘʦʪʩʨʝʜʥʝʡ

ʚʝʣʠʯʠʥʳ,ʢʦʪʦʨʦʝʠʤʝʝʪʪʝʥʜʝʥʮʠʶʢ ʅʦʨʤʘʣʴʥʦʤʫ(ɻʘʫʩʩʦʚʦʤʫ)

ʨʘʩʧʨʝʜʝʣʝʥʠʶ.

ÉMikhail Cherkasov

ɻʘʫʩʩ ʂʘʨʣ 

ʌʨʠʜʨʠʭ 1777-1855

ʉʪʘʪʠʩʪʠʢʘ ʜʣʷ ʯʘʡʥʠʢʦʚ



ʈʘʩʧʨʝʜʝʣʝʥʠʝʩʣʫʯʘʡʥʳʭ(ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ) ʚʝʣʠʯʠʥ,ʠʟʤʝʨʝʥʥʦʝʚʢʦʵʬʬʠʮʠʝʥʪʘʭ

ʜʠʩʧʝʨʩʠʠ(ʚʩʣʫʯʘʝʅʦʨʤʘʣʴʥʦʛʦʨʘʩʧʨʝʜʝʣʝʥʠʷ).

ÉMikhail Cherkasov

ʉʪʘʪʠʩʪʠʢʘ ʜʣʷ ʯʘʡʥʠʢʦʚ



ʅʦʨʤʘʣʴʥʦʝʨʘʩʧʨʝʜʝʣʝʥʠʝʚʢʘʪʝʛʦʨʠʷʭʚʝʨʦʷʪʥʦʩʪʠ:

ÉMikhail Cherkasov

ʉʪʘʪʠʩʪʠʢʘ ʜʣʷ ʯʘʡʥʠʢʦʚ



ɼʣʷʧʨʦʚʝʜʝʥʠʷʉʠʤʫʣʷʮʠʦʥʥʦʛʦʘʥʘʣʠʟʘʩʫʱʝʩʪʚʫʝʪʩʧʝʮʠʘʣʴʥʘʷ

ʥʘʜʩʪʨʦʡʢʘExcel - @RISK. ʉʭʝʤʨrʘʩʧʨʝʜʝʣʝʥʠʷʩʣʫʯʘʡʥʳʭʚʝʣʠʯʠʥʤʦʛʫʪ

ʩʫʱʝʩʪʚʝʥʥʦʦʪʣʠʯʘʪʴʩʷʦʪʥʦʨʤʘʣʴʥʦʛʦʨʘʩʧʨʝʜʝʣʝʥʠʷʚʩʧʝʮʠʘʣʴʥʳʭʩʠʪʫʘʮʠʷʭ.

ÉMikhail Cherkasov

ʉʠʤʫʣʷʮʠʷ. ʄʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ



ɻʦʜʦʚʦʡ Cash flow:  ɻʦʜ1

ʇʨʦʝʢʪA

ʕʢʦʥʦʤʠʢʘ ɺʝʨʦʷʪʥʦʩʪʴCash Flow

ɻʣʫʙʦʢʘʷ ʨʝʮʝʩʩʠʷ0.05 $   -3,000

ʄʷʛʢʘʷ ʨʝʮʝʩʩʠʷ0.25 1,000

ɹʝʟ ʧʝʨʝʤʝʥ 0.40 5,000

ʉʣʘʙʳʡ ʨʦʩʪ 0.25 9,000

ɻʣʦʙʘʣʴʥʳʡ ʨʦʩʪ0.05 13,000

ɺʝʨʦʷʪʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ

ɺʝʨʦʷʪʥʦʩʪʠ ʨʠʩʢʦʚ ʚ ʨʘʤʢʘʭ ʅʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ:

ÉMikhail Cherkasov



.40

.05

.25

ɺ
ʝ
ʨ
ʦ
ʷ
ʪ
ʥ
ʦ
ʩ
ʪ
ʴ

-3,000     1,000     5,000     9,000     13,000

Cash Flow ($)

ʇʨʦʝʢʪ A

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ Cash Flows:

ɺʝʨʦʷʪʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ

ÉMikhail Cherkasov



CF1 P1 (CF1)(P1)

$   -3,000 0.05 $  -150

1,000 0.25 250

5,000 0.40 2,000

9,000 0.25 2,250

13,000 0.05 650

S=1.00 CF1=$5,000

ʆʞʠʜʘʝʤʘʷ ʩʪʦʠʤʦʩʪʴ Cash Flow (ʇʨʦʝʢʪA):

ɺʝʨʦʷʪʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ
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(CF1)(P1) (CF1 - CF1)
2(P1) 

$  -150 ( -3,000 - 5,000)2 (0.05)

250 (  1,000 - 5,000)2 (0.25)

2,000 (  5,000 - 5,000)2 (0.40)

2,250 (  9,000 - 5,000)2 (0.25)

650 (13,000 - 5,000)2 (0.05)

$5,000

ɼʠʩʧʝʨʩʠʷ Cash Flow (ʇʨʦʝʢʪA):

ɺʝʨʦʷʪʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ
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(CF1)(P1) (CF1 - CF1)
2*(P1) 

$  -150 3,200,000

250 4,000,000

2,000 0

2,250 4,000,000

650 3,200,000

$5,000 14,400,000

ɺʝʨʦʷʪʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ

ɼʠʩʧʝʨʩʠʷ Cash Flow (ʇʨʦʝʢʪA):
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ʈʝʟʶʤʝ ʇʨʦʝʢʪʘ A

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ = 14,400,000= 

$3,795

ʆʞʠʜʘʝʤʳʡ cash flow = 

$5,000

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (CV) = $3,795 / $5,000 

= 0.759

ʂʦʵʬʬʠʮʠʝʥʪʚʘʨʠʘʮʠʠïʤʝʨʘʦʪʥʦʩʠʪʝʣʴʥʦʛʦʨʠʩʢʘʠ

ʦʪʥʦʰʝʥʠʝʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦʦʪʢʣʦʥʝʥʠʷʢ ʩʨʝʜʥʝʡ

ʚʝʣʠʯʠʥʝʚʳʙʦʨʢʠ.

ɺʝʨʦʷʪʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ
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ɻʦʜʦʚʦʡ Cash flow:  ɻʦʜ1

ʇʈʆɽʂʊB

ʕʢʦʥʦʤʠʢʘ ɺʝʨʦʷʪʥʦʩʪʴCash Flow

ɻʣʫʙʦʢʘʷ ʨʝʮʝʩʩʠʷ0.05 $   -1,000

ʄʷʛʢʘʷ ʨʝʮʝʩʩʠʷ 0.25 2,000

ɹʝʟ ʧʝʨʝʤʝʥ 0.40 5,000

ʉʣʘʙʳʡ ʨʦʩʪ 0.25 8,000

ɻʣʦʙʘʣʴʥʳʡ ʨʦʩʪ   0.05 11,000

ɺʝʨʦʷʪʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ

ɺʝʨʦʷʪʥʦʩʪʠ ʨʠʩʢʦʚ ʚ ʨʘʤʢʘʭ ʅʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ:
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.40

.05

.25

ɺ
ʝ
ʨ
ʦ
ʷ
ʪ
ʥ
ʦ
ʩ
ʪ
ʴ

-3,000     1,000     5,000     9,000     13,000

Cash Flow ($)

ʇʨʦʝʢʪ B

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ Cash Flows:

ɺʝʨʦʷʪʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ

ÉMikhail Cherkasov



CF1 P1 (CF1)(P1)

$   -1,000 0.05 $    -50

2,000 0.25 500

5,000 0.40 2,000

8,000 0.25 2,000

11,000 0.05 550

S=1.00 CF1=$5,000

ʆʞʠʜʘʝʤʘʷ ʩʪʦʠʤʦʩʪʴ Cash Flow (ʇʨʦʝʢʪɺ):

ɺʝʨʦʷʪʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ
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(CF1)(P1) (CF1 - CF1)
2(P1)

$    -50 ( -1,000 - 5,000)2 (0.05)

500 (  2,000 - 5,000)2 (0.25)

2,000 (  5,000 - 5,000)2 (0.40)

2,000 (  8,000 - 5,000)2 (0.25)

550 (11,000 - 5,000)2 (0.05)

$5,000

ɼʠʩʧʝʨʩʠʷ Cash Flow (ʇʨʦʝʢʪɺ):

ɺʝʨʦʷʪʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ
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(CF1)(P1) (CF1 - CF1)
2(P1)

$    -50 1,800,000

500 2,250,000

2,000 0

2,000 2,250,000

550 1,800,000

$5,000 8,100,000 

ɼʠʩʧʝʨʩʠʷ Cash Flow (ʇʨʦʝʢʪɺ):

ɺʝʨʦʷʪʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ

ÉMikhail Cherkasov



ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ B < A ($2,846< $3,795), ʟʥʘʯʠʪ

ñBò ʤʝʥʝʝʨʠʩʢʦʚʘʥ, ʯʝʤñAò.

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ B < A (0.569<0.759), ʟʥʘʯʠʪñBò 

ʤʝʥʝʝʧʦʜʚʝʨʞʝʥ ʫʢʘʟʘʥʥʦʤʫ ʨʠʩʢʫ, ʯʝʤ ñAò.

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ = 8,100,000

= $2,846

ʆʞʠʜʘʝʤʳʡ cash flow = $5,000

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ(CV) = $2,846 / $5,000 

= 0.569

ʈʝʟʶʤʝ ʇʨʦʝʢʪʘ ɺ

ɺʝʨʦʷʪʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ
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ɺʝʪʚʴ1:  20% ʰʘʥʩ

$1,200 cash-flow.

ɺʝʪʚʴ2:  60% ʰʘʥʩ

$450 cash-flow. 

ɺʝʪʚʴ3:  20% ʰʘʥʩ -

$600 cash-flow.

-$900

(0.20)  $1,200

(0.20)    -$600

(0.60)     $450

ɻʦʜ1

1

2

3

ʇʦʩʪʨʦʝʥʠʝ ʜʝʨʝʚʘ ʚʝʨʦʷʪʥʦʩʪʝʡ

ʇʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʜʝʨʝʚʘ ʚʝʨʦʷʪʥʦʩʪʝʡ:
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ʂʘʞʜʘʷ ʚʝʪʚʴ ʚ 

ɻʦʜʫ 2 ʜʝʣʠʪʩʷ 

ʥʘ ʦʪʨʦʩʪʢʠʩ 

ʪʝʤʠ ʞʝ 

ʚʝʨʦʷʪʥʦʩʪʷʤʠ.

-$900

(0.20)  $1,200

(0.20)    -$600

(0.60)     $450

ɻʦʜ1

1

2

3

(0.60) $1,200

(0.30)  $   900

(0.10)  $2,200

(0.35) $   900

(0.40) $   600

(0.25) $   300

(0.10) $   500

(0.50) -$   100

(0.40) -$   700

ɻʦʜ2

ɼʣʷ ʚʪʦʨʦʛʦ ʛʦʜʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ ʦʩʪʘʝʪʩʷ ʪʦʡ ʞʝ: 

ʇʦʩʪʨʦʝʥʠʝ ʜʝʨʝʚʘ ʚʝʨʦʷʪʥʦʩʪʝʡ
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0.02 ɺʝʪʚʴ1

0.12 ɺʝʪʚʴ2

0.06 ɺʝʪʚʴ3

0.21 ɺʝʪʚʴ 4

0.24 ɺʝʪʚʴ5

0.15 ɺʝʪʚʴ6

0.02 ɺʝʪʚʴ7

0.10 ɺʝʪʚʴ8

0.08 ɺʝʪʚʴ9

-$900

(0.20)  $1,200

(0.20)    -$600

(0.60)     $450

ɻʦʜ1

1

2

3

(.60)  $1,200

(.30)  $   900

(.10)  $2,200

(.35)  $   900

(.40)  $   600

(.25) $   300

(.10)  $   500

(.50) -$   100

(.40) -$   700

ɻʦʜ2

ʂʫʤʫʣʷʪʠʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʡ ʚʝʪʚʠ:

ʇʦʩʪʨʦʝʥʠʝ ʜʝʨʝʚʘ ʚʝʨʦʷʪʥʦʩʪʝʡ
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ʉashʜʣʷ ʢʘʞʜʦʛʦ ʩʮʝʥʘʨʠʷ ʧʦ ʩʪʘʚʢʝʩ 

ʫʯʝʪʦʤ ʚʝʨʦʷʪʥʦʩʪʠ:

$ 2,238.32

$ 1,331.29

$ 1,059.18

$    344.90

$      72.79

-$    199.32

-$ 1,017.91

-$ 1,562.13

-$ 2,106.35

-$900

(0.20)  $1,200

(0.20)    -$600

(0.60)     $450

ɻʦʜ1

1

2

3

(0.60)  $1,200

(0.30)  $   900

(0.10)  $2,200

(0.35)  $   900

(0.40)  $   600

(0.25) $   300

(0.10)  $   500

(0.50) -$   100

(0.40) -$   700

ɻʦʜ2

ʇʦʩʪʨʦʝʥʠʝ ʜʝʨʝʚʘ ʚʝʨʦʷʪʥʦʩʪʝʡ
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NPVʜʣʷ ʢʘʞʜʦʛʦ ʩʮʝʥʘʨʠʷ, 
ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʧʦ ʙʝʟʨʠʩʢʦʚʦʡ ʩʪʘʚʢʝ 5%:

ɺʝʪʚʴNPVi

ɺʝʪʚʴ1 $ 2,238.32

ɺʝʪʚʴ2 $ 1,331.29

ɺʝʪʚʴ3 $ 1,059.18

ɺʝʪʚʴ4 $    344.90

ɺʝʪʚʴ5 $      72.79

ɺʝʪʚʴ6 -$    199.32

ɺʝʪʚʴ7 -$ 1,017.91

ɺʝʪʚʴ8 -$ 1,562.13

ɺʝʪʚʴ9 -$ 2,106.35

P(1,2)       NPVi * P(1,2) 

0.02 $  44.77

0.12 $159.75

0.06 $  63.55

0.21 $  72.43

0.24 $  17.47

0.15 -$  29.90

0.02 -$  20.36

0.10 -$156.21

0.08 -$168.51

ʆʞʠʜʘʝʤʘʷNet Present Value = -$  17.01

ʇʦʩʪʨʦʝʥʠʝ ʜʝʨʝʚʘ ʚʝʨʦʷʪʥʦʩʪʝʡ
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ɺʳʯʠʩʣʝʥʠʝ NPVɼʠʩʧʝʨʩʠʠ
ʜʣʷ ʢʘʞʜʦʛʦ ʩʮʝʥʘʨʠʷ:

NPVi

$ 2,238.32

$ 1,331.29

$ 1,059.18

$    344.90

$      72.79

-$    199.32

-$ 1,017.91

-$ 1,562.13

-$ 2,106.35

P(1,2)      (NPVi - NPV )2[P(1,2)]
0.02  $ 101,730.27

0.12   $ 218,149.55

0.06   $   69,491.09

0.21   $   27,505.56

0.24   $     1,935.37

0.15   $     4,985.54

0.02   $   20,036.02

0.10   $ 238,739.58

0.08   $ 349,227.33

ɼʠʩʧʝʨʩʠʷ= $1,031,800.31

ʇʦʩʪʨʦʝʥʠʝ ʜʝʨʝʚʘ ʚʝʨʦʷʪʥʦʩʪʝʡ



ʈʝʟʶʤʝ ʘʥʘʣʠʟʘ ɼʝʨʝʚʘ 

ʚʝʨʦʷʪʥʦʩʪʝʡ:

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ = 

$1,031,800=  

$1,015.78

ʆʞʠʜʘʝʤʳʡNPV         

= -$     17.01

ʇʦʩʪʨʦʝʥʠʝ ʜʝʨʝʚʘ ʚʝʨʦʷʪʥʦʩʪʝʡ

ÉMikhail Cherkasov



ʈʝʘʣʴʥʳʝ(ʋʧʨʘʚʣʷʝʤʳʝ) ʆʧʮʠʦʥʳ (Real Options Analysis)

ʈʝʘʣʴʥʳʡʦʧʮʠʦʥ- ʵʪʦʧʨʘʚʦ(ʥʝʦʙʷʟʘʥʥʦʩʪʴ!!!) ʧʨʝʜʧʨʠʥʷʪʴ

ʦʧʨʝʜʝʣʝʥʥʳʝʜʝʡʩʪʚʠʷʧʦʦʪʥʦʰʝʥʠʶʢʙʠʟʥʝʩʫ,ʪʘʢʠʝʢʘʢ: ʟʘʜʝʨʞʢʘ,

ʧʨʝʢʨʘʱʝʥʠʝ, ʫʚʝʣʠʯʝʥʠʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʝʥʘ ʩʪʘʜʠʠ,

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷʧʨʦʜʘʞʘʚʩʝʛʦʚʳʧʫʱʝʥʥʦʛʦʦʙʲʝʤʘʠʪ.ʧ. ʆʮʝʥʢʘ

ʈʝʘʣʴʥʳʭʦʧʮʠʦʥʦʚïʦʜʥʘʠʟʢʣʶʯʝʚʳʭʮʝʣʝʡʘʥʘʣʠʟʘʧʨʠʧʨʠʥʷʪʠʠ

ʀʥʚʝʩʪʠʮʠʦʥʥʳʭʨʝʰʝʥʠʡ.

˞̝̓̏̉̍̏̒̓̐̑̏̆̋̓́
╝╟╥
˞̝̝̗̓̏̉̍̏̒̓̑̆́̌̎̏̄̏̏̐̉̏̎ ́
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ʈʝʘʣʴʥʳʝʦʧʮʠʦʥʳʚʢʣʶʯʘʶʪʩʣʝʜʫʶʱʠʝʥʘʠʙʦʣʝʝʯʘʩʪʦ

ʘʥʘʣʠʟʠʨʫʝʤʳʝʚʦʟʤʦʞʥʦʩʪʠ:

ʈʘʩʰʠʨʝʥʠʝ(ʢʦʥʪʨʘʢʪʦʚʘʥʠʝ)

Åʇʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʠ ʫʚʝʣʠʯʠʪʴ ʚʳʧʫʩʢ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʟʘʢʦʥʪʨʘʢʪʦʚʘʪʴ) ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ, ʝʩʣʠ ʫʩʣʦʚʠʷ ʙʠʟʥʝʩʘ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʦʤʫ.

ʇʨʝʢʨʘʱʝʥʠʝ

Åʇʦʟʚʦʣʷʝʪ ʜʦʩʨʦʯʥʦ ʧʨʝʢʨʘʪʠʪʴ ʧʨʦʝʢʪ/ʣʠʢʚʠʜʠʨʦʚʘʪʴ 

ʧʨʝʜʧʨʠʷʪʠʝ.

ɿʘʜʝʨʞʢʘ

Åʇʦʟʚʦʣʷʝʪ ʟʘʜʝʨʞʘʪʴ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ (ʩʥʠʞʘʝʪ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʟʘ ʩʯʝʪ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ).

ʈʝʘʣʴʥʳʝ(ʋʧʨʘʚʣʷʝʤʳʝ) ʆʧʮʠʦʥʳ (Real Options Analysis)
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ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʧʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʨʦʯʥʦ 

ʧʨʝʢʨʘʱʝʥ ʚ 

ʢʦʥʮʝ ʧʝʨʚʦʛʦ 

ʛʦʜʘ. ʀʤʫʱʝʩʪʚʦ 

ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʜʘʥʦ ʟʘ $200.

ʂʘʢʦʚ NPV

ʧʨʦʝʢʪʘ ?

-$900

(0.20)  $1,200

(0.20)    -$600

(0.60)     $450

ɻʦʜ1

1

2

3

(0.60)  $1,200

(0.30)  $   900

(0.10)  $2,200

(0.35)  $   900

(0.40)  $   600

(0.25) $   300

(0.10)  $   500

(0.50) -$   100

(0.40) -$   700

ɻʦʜ2

ʇʨʝʢʨʘʱʝʥʠʝ ʧʨʦʝʢʪʘʆʮʝʥʢʘ ʨʝʘʣʴʥʦʛʦ ʦʧʮʠʦʥʘ:

ʈʝʘʣʴʥʳʝ(ʋʧʨʘʚʣʷʝʤʳʝ) ʆʧʮʠʦʥʳ (Real Options Analysis)

ÉMikhail Cherkasov


