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Este efectuata analiza comparativa a sapte
- projects efficiency indices has been made aiming

indici de eficientd a proiectelor de investitii, in

scopul determinarii criteriilor de folosit in functie
" i-projects. It is shown that in case of projects, whose
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profitului [1, 2], durata recuperarii investitiilor [2-4],

valoarea actualizatd netd [3-5], indicele de profi- -
rata internd de rentabilitate [3-5], -
cheltuielile totale cu proprietatea [6, 7] s.a. O descriere :

tabilitate [3],

sistematizata a 15 indici de eficientd a proiectelor, din
cei mai folositi in domeniu, este data in [8].

telor se explicd prin diversitatea aspectelor ce
caracterizeaza situatiile-problema aferente. Analiza
comparativa, efectuatd in [9] si bazatd pe corelarea
dintre indici, specificul valorii temporale a banilor,

anume: durata actualizatd de recuperare a investitiilor
( R; ), randamentul economic al investitiilor (R™),

rentabilitate (IRR), indicele de profitabilitate (PI),
cheltuielile ajustate (CEN) si cheltuielile totale cu
proprietatea (TCO).
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1. Introduction. In economic analysis of infor-

- matics products (i-products) for investments, the

1. Introducere. La analiza economicd a pro- - choice of indices for the appreciation of solution

duselor informatice (i-produse) pentru investitii, -
alegerea indicilor de apreciere a alternativelor de :
solutii este de primd importantd. Pentru aprecierea -
eficientei economice a proiectelor de investitii, se -
recomandi folosirea unor asemenea indici, ca: rata -
- total costs of ownership [6, 7] and so on. A syste-

alternatives is of prime importance. For the assess-
ment of economic efficiency of investment projects,
it is recommended to use such indices as: profit rate
[1, 2], payback period [2-4], net present value [3-5],
profitability index [3], internal rate of return [3-5],

matic description of 15 projects efficiency indices,
most used in the field is done in [8§].
The multitude of efficiency criteria for i-pro-

_ jects is caused by the diversity of aspects that cha-

- racterizes the respective situation-problems. Compa-
Multitudinea criteriilor de eficientd a i-proiec- :

rative analyses, done in [9], based on the correlation

- of indices, taking into account the time value of
- money, the different duration of projects, and also
. the range and importance of index-driven issues, has
. led to a reduction in the number of base indices from

durata diferitd a proiectelor si, de asemenea, gama §i - |5 ¢, 7, i.e.: discounted return on investment ( R ),

importanta aspectelor caracterizate, a condus la @ . o o0 e s ctments (R™), net present

reducerea numarului de indici de bazd de la 15 la 7 si  value (NPV), internal rate of return (IRR), profita-
- bility index (PI), adjusted expenditure C
. costs of ownership (TCO).

valoarea actualizatd netd (NPV), rata internd de :

EN and total

In this paper, the comparative analysis of these

- seven investment projects efficiency indices will be
- done, aiming to determine the criteria to be used by
- mission of i-projects.
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In lucrare, se va efectua analiza comparativa a -

acestor sapte indici de eficientd, avand ca scop de-

siunea i-proiectelor de investitii.

indici de baza si cativa indici auxiliari.

Dupa posibilitatea estimarii cantitative a veni- -
tului de la implementare, i-proiectele pot fi grupate -

in doud categorii:

a) proiecte, ale caror venituri provenite de la imple- -

mentarea lor sunt atat de dificil de estimat, incat -
- related to one of these two categories, all costs,
proiecte, ale caror venituri generate de la :

nici nu merita estimate (Categoria 1);

b)
implementarea lor pot fi estimate cu eforturi
rezonabile (Categoria 2).

Se va considera, totodatd, cd, pentru toate pro- - quct is created/procured, implemented and sub-

. sequently used over several years. In such cases, it is
- appropriate to take into account the time factor:
n practica, exista multe cazuri, cand un produs - investment and operational exp'enditure in differ.ent
este creat/procurat, implementat si, ulterior, folosit in years are updated at the same time — the beginning
decursul mai multor ani. in asemenea cazuri, este
necesard luarea in considerare in calcule si a fac- :
torului timp: investitiile si cheltuielile operationale :
din diferiti ani se actualizeaza intr-unul si acelasi -
- and those, incurred and obtained after the beginning
- of the reference year, shall be divided by that
- coefficient; here n is the number of years separating
. that year from the reference year. The coefficient d,

lizare d,,, iar cele efectuate si obginute dupa inceputul - i¢ determined according to formula [4] d, = (1+d)’,

anului de refenln‘?— s€ 1mp3rt la acest cloeﬁment'; aiiCl - where d is the discount rate. Thus, indices can be
7 este numarul de ani ce despart anul respectiv de - static (they do not take into account the time factor)

iectele ce tin de oricare din aceste doud categorii, se
pot determina toate costurile suportate cu intre-
tinerea si utilizarea lor.

moment de timp — Inceputul anului de referintd [4].
in acest scop, cheltuielile si rezultatele anului res-
pectiv, efectuate si obtinute pana la inceputul anului
de referinta, se inmultesc cu coeficientul de actua-

anul de referinta. Coeficientul d, se determina

folosesc, de obicei, pentru estimarea eficientei pro-

iectelor de duratd ce nu depaseste un an. In celelalte
- projects with different lifetimes, it is opportune to
De asemenea, la compararea proiectelor de -

cazuri, se folosesc indici dinamici.

duratd diferitd, este oportund folosirea metodei

pe o perioada de timp a unui indice al unei valori pe
o perioadd mai mica, de exemplu, un an. Pentru
indicele XX, ce caracterizeazd o anumita valoare

determina ca

D
EAXX:XXxCRF:XX{Z !

= (+d)

2. General considerations. Depending on the

. research product and its field of use, the set of

terminarea criteriilor de folosit in functie de mi- | applied indices may be different. Typically, 1-3 core
. - A . - indices and a few auxiliary indices are used.
2. Consideratii generale. In functie de produ- :

sul cercetat si domeniul utilizarii lui, setul de indici : . . .
) r L s . the revenue from implementation, projects can be
oportuni poate fi diferit. De obicei, se aplica 1-3 - . .
: grouped in two categories:

By the possibility of quantitative estimation of

a) projects with revenues difficult to be quantified,
that are not worth to be estimated (Category 1);
b) projects with revenues that can be estimated
with reasonable efforts (Category 2).
It will also be considered that for all projects

incurred in maintaining and using them, can be

- determined.

In practice, there are many cases when a pro-

of the reference year [4]. For this purpose, the
expenditure and results of that year, incurred and
obtained before the beginning of the reference year,
shall be multiplied by the discount coefficient d,,

conform formulei [4] d, = (1 + dY’, unde d este rata . and can be dynamic (they take into account the time

n s - . . . . .
de actualizare. Astfel, indicii pot fi statici (acestia nu . factor). Stgtlc indices are. typ lcauy used to §st1mate
iau in considerare factorul timp) si dinamici (acestia the effectiveness of projects with a duration not

iau in considerare factorul timp). Indicii statici se . €xceeding one year. In other cases, dynamic indices

. are used.

Also, for the appropriate comparison of

use the equivalent annual value method (EAV).

. It puts in an adequate correspondence to the upda-
valorii anuale echivalente (EAV). Aceasta pune in |

corespondentd adecvatd valorii sumare actualizate, . of 5 value over a shorter period, e.g. one year
: , e.g. )

* For index XX, which characterizes a certain abso-
. lute value for the entire period D of the product use,
- the annual value will be noted EAXX and is deter-

absoluta pe intreaga perioada D de folosire a pro- -

) < . . - mined as
dusului, valoarea anuala se va nota EAXX si se -

ted summary value over a period of time of an index

] oy 40" O

(1+d)? -1’
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unde CRF este factorul de recuperare a capitalu-
lui. Pentru indicii NPV, IRR si PI au loc relatiile

Z‘(r +d)y Z‘(HIRR)

unde CF, sunt fluxurile de numerar in anul .

where CRF is the Capital Recovery Factor. For

i indices NPV, IRR and PI occur the relationships

NPV

1€

-I1°=0, PI=1+

(2)-(4)

where CF, are cash flows in year ¢.

3. Criterii de folosit pentru proiecte aparte. -
Selectarea unor proiecte aparte poate fi efectuata :
: the projects in question in pairs using certain criteria.

prin compararea in perechi a proiectelor in discutie,
folosind anumite criterii.
Afirmatia 1. Pentru proiectele de Categoria 1,

3. Criteria to use for separate projects. Selec-
tion of particular projects can be done by comparing

Statement 1. For Category 1 projects, as a basic

. criterion of economic efficiency it is appropriate to

drept criteriu de bazd de eficientd economicd este -
: junction with the equivalent annual value method —

oportund folosirea minimizarii TCO, eventual

indicele EATCO.

Intr-adevar, din cei sapte indici de bazd nomi- -
nalizati in s. 2, venitul de la implementarea proiec- :

. . 4. .« ~EN
telor nu se cere de estimat doar la indicii C

TCO. Cercetarea comparativa a acestora este data :
in [8]. In anumite situatii, folosirea acestor doi :
indici conduce la preferinte diferite privind proiec- :
tele de comparatie. Totodata, indicele TCO acopera -
perioada D de folosire a produsului, pe cind cel -
C™ — doar durata normativa 7" de recuperare a -

. .- o . EN
investitiilor. Daca T > D, atunci valoarea C
caracterizeazd suficient de adecvat proiectul, iar

use the TCO minimization, eventually in con-

conjugatd cu metoda valorii anuale echivalente — the EATCO index.

Indeed, out of the seven core indices nominated
in s. 2, the revenue from project implementation is
not required to be estimated only for C*N and TCO

si : indices. Their comparative analysis is given in [8].

In certain situation, using these two indices leads to
different preferences for comparison projects. At the
same time, the TCO index covers the period D of the
product use, while the C*™ — only the normative
duration T of return on investments. If 7" > D, then
the C™ does not sufficiently characterize the

u - project, and if 7" < D then the TCO value more

- fully characterizes the project. Additionally, one of

daca T < D, atunci valoarea TCO caracterizeazi -
mai deplin proiectul. Suplimentar, una din con- :
ditiile ca proiectul de Categoria 2 sa fie acceptat :
constd in respectarea relatiei 7" < D. Deci, de :
preferat este folosirea indicelui TCO. Daca proiec- :
tele de comparatie sunt de duratd diferita, atunci se -

aplica indicele EATCO.m
Afirmatia 2. Pentru pr01ectele de Categorla 2,

o+ 4. «+ ~EN
adevar, indicii C
costurile actualizate cu realizarea proiectelor.

- "N, TCO, Ry and R™

the conditions that the Category 2 project be
accepted is the observance of the ™ < D relation-
ship. Therefore, it is preferable to use the TCO
index. If the comparison projects are of a different
duration, the EATCO index is applied.m

Statement 2. For Category 2 projects, the use of
indices as basic indices of

economic efficiency is not appropriate.
folosirea indicilor C*N , TCO, Ry si R" ca indici de :

bazi de eficienta economici nu este oportuna. intr- :

si TCO iau in considerare doar -

Indeed, the C* and TCO indices only take into
account the discounted costs of project implemen-
tation. Of course, their analysis can be used to take

- actions to reduce them. But the costs involved are

Bineinteles, analiza acestora poate fi folositd la -
luarea de masuri pentru reducerea lor, dar de -
costurile in cauza se tine cont si la calcularea -

celorlalti cinci indici din cei sapte de bazd : ,nq [RR) in addition take into account the profit

nommahzap in s. 2. Totodata, acesti cinci indici . from the implementation of projects,

(Rd R, PI,NPV si IRR) iau in considerare si pro- - racterizing the alternatives more fully. ¥

fitul de la implementarea proiectelor, deci carac- :

- IRR, does not take into account the D-life of the
product and, at the same time, does not estimate the
deosebire de cei R™, PI, NPV si IRR, nu ia in calcul -
durata D de folosire a produsului si, totodatd, nu :
estimeaza profitul ce se obtine de la produs dupa :

terizeaza mai complet alternativele. VI
In ceea ce priveste indicele R4, acesta, spre

recuperarea investitiilor. In plus, spre deosebire de : the possibility of reinvesting, along with the profit,

. EI . N
Ry si R* nu tin cont de :

cei IP, VAN si RIR, indicii
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also taken into account in the calculation of the other
five indices of the basic seven nominlated ins. 2. At
the same time, these five indices (Rd, R™ PL, NPV

thus cha-

As for index Ry, it, unlike the R™, PI, NPV and

profit obtained from the product after the recovery
of investment. Moreover unhke the PI, NPV and
IRR, the indices Rd and R™ do not take into account

and of that of the amortization fund, as the proceeds

137
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posibilitatea reinvestirii, concomitent cu profitul,
si a fondului de amortizare pe masura incasarilor de
la comercializarea produselor vandute sau a servi-
ciilor prestate. m

Afirmatia 3. Pentru proiectele de Categoria 2,
folosirea indicilor PI si NPV conduce la aceeasi
solutie, doar daca

a>I5/IF =1)(PI, 1)

unde [ IC si/ I? exprima investitiile cu proiectele I si
II, respectiv; PI; si PI; sunt valorile indicelui PI
pentru proiectele I si II, iar PI; =PI+ o, a > 0.

Intr-adevar, fie NPV, si NPV sunt valorile -

indicelui NPV pentru proiectele 1 si II. Deoarece
PI; > PIy, pentru ca indicii PI si NPV sd conduca la
aceeasi solutie, este necesar si suficient sa fie si
NPV, > NPVj. Atunci, tindnd cont de (4), obtinem
NPV, = I (PI; + @ —1)>NPV, = (PI, -1), de
unde rezultd (5). m

Consecinta 1. Daca pentru proiectele I si 11 de
Categoria 2 au loc relatiile

cs g€
Iy 21,

la PI; = PI; + a, a > 0, atunci indicii PIsi NPV con- -

duc la aceeasi solutie, de preferat fiind proiectul I.

Intr-adevar, dacd NPVy > 0, atunci, tinand -
cont de (4), are loc si PI; > 1. Deci, partea dreaptd a :
inegalitatii (5), tindnd cont de (6), este non-pozitiva, :
in timp ce a = PI; — PIy > 0, deci, are loc (5), -

indeplinindu-se conditiile Afirmatiei 3. ¥

Daca, insd, NPVy < 0, atunci, tindnd cont de
(4), are loc si PIy < 1. Deci, partea dreaptd a -
inegalitatii (5), tindnd cont de (7), este non-pozitiva, -

pe cand a = PI; — PIy > 0, deci are loc (5),
indeplinindu-se conditiile Afirmatiei 3. ¥

Din (6)-(8), se poate observa ca situatia (8) se -

regaseste in cele (6) si (7) luate In ansamblu. m

Prin comparare, se poate usor observa ci :

restrictia (5) este mult mai larga decat cele (6)-(8).

Consecinta 2. Daca un proiect este de preferat -
doar in cazul ca NPV > 0 si pentru proiectele I si II -

de Categoria 2 au loc relatiile [ IC > [ g , PI, =

=PI, + a,a >0, atunci indicii P si NPV con- -

duc la aceeasi solutie, de preferat fiind proiectul I.

Intr-adevir, conform Consecintei 1, cazul (6) :

are loc. A ramas de demonstrat cazul IIC > 15 ,

PI, =PI, +a,a >0, NPV, <0. In acest caz, are -
loc NPVy; <0, deci, proiectul II nu poate fi preferat, -
dar poate fi preferat proiectul 1. Ultimul poate fi si -

selectat la PI; > 1, care implica si relatia NPV, > 0
(asevedea (4)). m

138

NPV, >0 sau I{ <I, NPV, <0 sau I =I

i from the sale of the products sold or of the services
\ provided. m

| Statement 3. For Category 2 projects, the use of
PI and NPV indices lead to the same solution
only if

)

- where IIC and / 1? are the investments with projects I

- and II, respectively; PI; and PIy are PI index values
- for projects I and 11, and PI; =PI+ a, o > 0.

Indeed, let NPV; and NPVy are the values
- of the NPV index for projects I and II. Because
PI; > PIy;, for the PI and NPV indices to lead to the
- same solution, it is necessary and sufficient
- that also ocurs NPV| > NPVy. Then, taking into
> account (4), we obtain NPV, = IIC(PIH +a—-1)>
NPV, = IS (PI, —1), from where it results (5). m

Consequence 1. If for Category 2 project I and
- II take place the relationships

(6)-(8)

at PI; = PIg+ a, a > 0, then indices PI and NPV lead
- to the same solution, preferably being the project I.

Indeed, if NPV} > 0, then, taking into account
(4), occurs Pl > 1. So, the right side of inequality
(5), taking into account (6), is non-positive, while a
- =PI} — Pl > 0, so it takes place (5), fulfilling the
> conditions of Statement 3. ¥

However, if NPV} < 0, then, taking into account
(4), there is also PIj < 1. So, the right side of
inequality (5), taking into account (7) is non-
- positive, while o = PI; — PI; > 0, so it takes place
- (5), fulfilling the conditions of Statement 3. ¥
From (6)-(8), it can be seen that the situation (8)
. is found in the (6) and (7) taken together. m
By comparison, it can be easily observed that
: the restriction (5) is much wider than the (6)-(8)
ones.

Consequence 2. If a project is preferred only
- if NPV > 0 and for projects I and II of Category 2

- there  occur relationships  f C>1IS, Pl =

: =PI, +a,a>0, then the PI and NPV indices
:lead to the same solution, preferably being the
- project L.

Indeed, according to Consequence 1, case (6)

Joccurs. It remains to prove the case [lC > [If,

PI, =PI, +a,a >0, NPV, <0. In this case occurs
- NPV <0, so project II cannot be preferred, but project
- I may be preferred. The last one can also be selected if
- PI;> 1, which also implies NPV; > 0 (see (4)). m

Revista / Journal ,, ECONOMICA” nr.4 (102) 2017
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Afirmatia 4. Daca un proiect este de preferat
doar la VAN > 0 si pentru proiectele I si II de
Categoriile 1b sau 2b au loc relatiile

Statement 4. If a project is preferred only if
NPV > 0 and for projects I and II of Category 2

1 there occur relationships

If <I{, PI,=PI, +a, a>0, NPV, >0 9)
si/and
6!<(II(I:—IIC)(IPH—1)/]IC, (10)

atunci, indicii PI si NPV conduc la solutii diferite.

cont de (5) si (10), conform indicelui NPV, de
preferat este proiectul I1. m

considerabil.
Fie IRR;, IRRy, D si Dy sunt valorile para-
metrilor IRR si D pentru proiectele I si I1.

then indices PI and NPV lead to different solutions.
Intr-adevar, in conditiile (9), conform indicelui °
PI, de preferat este proiectul I, in timp ce, tinand -

Indeed, under conditions (9), according to PI
index, the project I to be preferred, while according

: to NPV index, taking into account (5) and (10), the
. project I to be preferred. m

Astfel, desi la o valoare NPV mai mica, se .
poate intampla sa fie rezonabil de selectat proiectul .
de o valoare PI mai mare, in scopul economisirii -
de resurse financiare pentru o posibild actiune -
viitoare, indeosebi daca valorile NPV pentru cele
doua proiecte diferd nesemnificativ, iar cele ale PI — -

Thus, although at a lower NPV value, it may be
happen to be reasonable to select the project with a
higher PI value, in order to save financial resources
for possible future action, especially if the NPV
values for the two projects differ insignificantly, and
the PIs — considerably.

Let IRRy, IRRy, Dy si Dy are the values of IRR

and D parameters for projects I and II.

Afirmatia 5. Folosirea indicilor PI si IRR la ;
compararea proiectelor I si II conduce la aceeasi :

solutie, daca IRR; > d > IRRy sau daca la IRR; >

IRRy > d, CF, = CF, t=1,D, si CFy, = CFy, occurs D > Dy, too.

t=1,Dy are loc si Dy > Dy.
intr-adevar, la inceputul lansarii produsului

PL>PL;.. V¥

Statement 5. The use of PI and IRR indices for
the comparison of projects I and II leads to the same
solution, if IRR; > d > IRRy; or if at IRR; > IRRy; > d,

. CF; = CFI, l‘:l,DI and CFy; = CFy, lzl,DII

Indeed, at the beginning of the product launch in

. operation and IRR; > d > IRRy;, according to (2) and

: - S
projectului in exploatare si IRR; > d > IRRy, | (3) we have NPV > 0, so, taking into account (4)
. ~ .. . o .occurs PI; > 1, too. However, because d > IRRy,

conform (2) si (3) avem VAN; > 0, deci, tinand - . ’
. - - according to (2) and (3) we have NPVy < 0;

cont de (4), are loc gi PI; > 1. Totodatd, deoarece - so, taking into account (3), occurs PI; < 1, too. Thus
d > IRRy, conform (2) si (3) avem NPVy < 0, - PI’>PI gv ’ == ’
deci, tindnd cont de (4), are loc si PIj; < 1. Astfel, - ! I

In the second case, at the start of the product

in cel de-al doilea caz, la inceputul lansarii launchD m C;:Xplmtatlon from  (3) VZe Al
produsului proiectului in exploatare, din (3) avem : /=) ——t_ and from (4) jc _ 1 Ly CE,
D CF 1& CF . ~' (1+IRR)’ PI< (1+d)"
[C=27f iar din (4) j¢ = — 27 : .. .
< (1+IRR)"’ PI< (1+d) By equalizing the stralg}})t parts of these two
Egaland pér‘;ilg drepte ale acestor doud egalitati, equalities, we obtain PI—;(1 vdy Z(1+IRR)
obtinem pJ = ! Astfel, .
,Z(Hd) Z(1+1RR) : 50,
i CFIt % CFHt
PL, _ FHA+d) = (1+d)’ (a0
PIII i CFlt % CFHt
~(1+IRR,)’ ~(1+IRR )’
Pentru CFIt = CFI, t= l’DI $1 CFIIt = CFH, For CFIt = CFI, t= l’DI and CFIIt = CFH,

t=1,D,, raportul (11) se reduce la

Revista / Journal ,, ECONOMICA” nr.4 (102) 2017

t=1,D,, the ratio (11) is reducing to



INFORMATICA, STATISTICA SI CIBERNETICA ECONOMICA/INFORMATICS, STATITICS AND ECONOMICS

i 1 & 1
PI = (1+d) = (1+d)
Pl S0+d) _H0+d) )
PI, Z 1 1
~(1+IRR))’ = (1+IRR,)’
) . . D 1 .
La x > 0, valoarea expresiei Z este - At x > 0, the expression Z value is
o (1+x)’ = (1+x)'

crescatoare fatd de D si descrescatoare fatd de x. :
De aceea, la IRR; > IRRy > d si Dy > Dy, pentru :
raportul (12) are loc PI; > PIj. Chiar daca, in :
cazuri aparte, indicii nominalizati ar putea conduce
la solutii diferite, situatiile in cauza se incadreaza, -
in majoritatea cazurilor, in marja de eroare a -
estimdrii datelor iniiale privind proiectele de -
comparatie, indeosebi pentru perioade D de durati -
relativ mare. m

Consecinta 3. Se poate considera cd, la IRR; > -
IRRy > d si Dy > Dy, folosirea indicilor PI si IRR
pentru compararea proiectelor I si II conduce, de -
obicei, la aceeasi solutie.

Intr-adevir, Consecinta 3 este o generalizare a °
celui de-al doilea caz al Afirmatiei 5, considerand
ca, la raportul (11), devierile de la conditiile

CF,,=CF,, t=1,D; si CFy, = CFy, t=1,D; se vor :

- the nominated

increasing with respect to D and decreasing with x.
Therefore, at IRR; > IRRy; > d and D; > Dy, for the
ratio (12) occurs PI; > PIy;. Even if, in separate cases,
indices could lead to different
solutions, the situations in question fall, in most
cases, within the error margin of estimating the
baseline data on the comparison projects, especially
for relatively long D-periods. m

Consequence 3. It can be assumed that at IRR; >

. IRRy; > d and D; > Dy, the use of PI and IRR indices

for the comparison of projects I and II usually leads
to the same solution.

Indeed, Consequence 3 is a generalization of the
second case of Statement 5, assuming that, at ratio

(11), the deviations from CF;, = CF;, ¢t =1,D, and
. CFy, = CFy, t=1,D, conditions will usually fall
- within the PI}/PI;; > 1 relationship. Moreover, taking

incadra, de obicei, in respectarea relatiei - into account (11), because of IRR; > IRRy;, occur the
IP/IPy > 1. In plus, tindnd cont de (11), deoarece - inequalities
IRR; > IRRy;, au loc inegalitatile .
CFIt CFHt
1+d) (1+d) (I+1IRR))’
CE, CE, (1+IRR )’ ! (13)
(I+1IRR))’ (1+IRR )’
si, deoarece IRR; > d, avem ' and, because of IRR; > d, one has
i CF, DZ CF, (14
=Dy +1 (1+d) 1=Dy +1 (1+IRR,)’

Din (11), (13) si (14) rezulti ca inegalitatea PI; -
> PIy are loc, de regula, si fard indeplinirea -
conditiilor CF, = CF, t=1,D, si CFy, = CFy, -
t=1,D,.m

Afirmatia 6. Sansa ca, la IRR; > IRRy; > d si -

Dy < Dy, folosirea indicilor PI si IRR, pentru ;
compararea proiectelor I si II, sa conduca la aceeasi :
solutie este crescatoare fatd de IRR/IRRy, d/IRRy; :
si Dy si descrescatoare fata de Dy si Dy — Dy

Intr-adevar, deoarece IRR; > IRRy, similar :
celor (13) au loc inegalitatile

140

It follows from (11), (13) and (14) that the
inequality PI; > PIj usually takes place without
meeting the CF;, = CF, t=1,D, si CFy, = CFy,

- t=1,D, conditions. m

Statement 6. The chance that at IRR; > IRRy;; > d

“and D; < Dy, the use of PI and IRR indices to

compare projects I and II to lead to the same
solution 1is rising with IRRy/IRRy, d/IRRy and D,

- and is decreasing with Dy and Dy — Dy

Indeed, because IRR; > IRRy, similar to (13),

. occur inequalities
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CFIt CFIIt
(1+d)' (1+d)' (1+IRR,)'
= >1, t=1,D,. 15
CF, CF, (1+IRR )’ : (1)
(1+IRRI)’ (1+IRRH)’

insa celor (14), in acest caz, deja, nu la
numarator, ci la numitorul raportului (11), la IRRy
> d, le corespund

However, to those (14), in this case already not
in the numerator but in the denominator of the ratio
(11), at IRRy > d, they correspond

DI[ D[]
>1, 16
,;I(Hd) 2 (1+IRRH) (16)

care la CFy, = CF,, CFy, = CFy, t =D, +1,D, se

reduce la

_IRR, (1+TRR,) |1 - (1+d) 22|

which at CFy =
reducing to

CF[, CFy, = CFU, t = DI + I,DH is

Dll
/_D+1(1+IR R,)

(1+4d)

Dll
—D, +1

Astfel, tinand cont de (11) la IRR; > IRRy; > d, -

daca inegalitatile (15) contribuie la cea PI; > PIy,
atunci inegalitatile (16) — la cea PI; < PIy.

Caracterul crescator al sansei in discutie fatd de :
IRR/IRRy; rezulta din (15), fata de d/IRRy rezulta -
din (16) si fatd de Dy rezultd din (15)-(17), iar cel :
descrescator fatd Dy si Dy — Dy rezultd din (16) -

si(17). m

Afirmatia 7. Folosirea indicilor EAPI si IRR, -
la compararea proiectelor I si II, conduce la aceeasi -

solutie, daca IRR; > d > IRRy sau daca la IRR; >
IRRy;, CFy, = CFy, t =1,D; si CFy, = CFy, ¢
are loc si Dy > D.

Intr-adevar, la inceputul lansirii produsului

d(1+d)™" |- (1+1RR,) 2" |

=1,D, :

>1. (17)

Thus, taking into account (11) at IRR; > IRRy > d,
- if inequalities (15) contribute to the PI; > Py, then
- the (16) inequality — to the PI; < PIj one. The
increasing character of the chance in question in
relation with IRR/IRRy results from (15), with
d/IRRy; — from (16) and with D; — from (15)-(17),
and the decreasing one towards Dy and Dy — Dy
- results from (16) and (17). m

Statement 7. The use of EAPI and IRR indices,
- when comparing projects I and II, leads to the same
: solution if IRR] >d > IRR[[ or if at IRR] > IRR[[,
CF, = CF[, t = LDI and CFy, = CFU, t= I,DH occur
- the Dy > Dy, too.
Indeed, at the start of the product launch in

proiectului in exploatare, tinAnd cont de (1), in mod : operation taking into account (1), similar to
similar cu obtinerea raportului (11), avem . obtaining the ratio (11), we have
i CFIt % CFIIz
EAPI, = (1+d) = (1+d)
=D D D D (18)
EAPI,, Z 1 Z CE, Z 1 Z CE,
= (1+d) F (1+IRR,)’ T (1+d) T (1+IRR,))’

De mentionat ca, la Dy = Dy, raportul (18) se
reduce la cel (11).

La IRR; > d > IRRy;, conform (2) si (3) avem
NPV, > 0, deci, tinand cont de (4) si (1), are loc si
IP; > CRF,. Totodata, deoarece d > IRR};, conform
(2) si (3) avem NPV} < 0, deci, tinand cont de (4),
are loc si PI;; < CRF,. Astfel, EAPI; > EAPI;. ¥

in cazul ca CF, = CF,, t=1,D, si CFy, =

t=1,D,, raportul (18) se reduce la

EAPI, &

: Note that at Dy = Dy, the ratio (18) is reducing
' to (11).

: At IRR; > d > IRRy;, according to (2) and (3) one
E has NPV, > 0, so, taking into account of (4) and (1),
[P > CRF; takes place. However, because of
'd > IRRy, according to (2) and (3) we have
' NPV <0, so taking into account (4), the PI;; < CRF)

EAPI, Z (1 +IRRH)

CFy, 1 also takes place. Thus, EAPI; > EAPL;. 'V
In case that CF; = CFy, ¢ = 1, D, and CFy, = CFy,
t =1,D,, the ratio (18) is reducing to
/ (1+IRR )"’
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de unde, pentru IRR; > IRRy si Dy = Dy, avem - from where, for IRR; > IRRy; and Dy > Dy, one has
EAPI[ > EAPIH ] ) EAPI[ > EAPIH ]

Consecinta 4. Se poate considera ca, la IRR; > : Consequence 4. It can be considered that, at
IRRy; si Dy > Dy, folosirea indicilor EAPI si IRR, ;| IRR; > IRRy and Dy > Dy, the use of EAPI and IRR
pentru compararea proiectelor I si II, conduce, de . indices to compare projects I and II usually leads to
obicei, la aceeasi solutie. . the same solution.

Intr-adevir, Consecinta 4 este o generalizare a : Indeed, Consequence 4 is a generalization of the
celui de-al doilea caz al Afirmatiei 7, considerand - second case of Statement 7, considering that at ratio

cd, la raportul (15), devierile de la conditiile - (15) the deviations from CFy, = CF;, t=1,D, and
CFy = CFy, t=1D, si CFy = CFy, t=1,Dy se . CFy, = CFy, t=1,D, conditions will usually fall
vor 1incadra, de obicei, In respectarea relatiei - within the the EAPI; > EAPIy relationship.

EAPI; > EAPI;;. : Moreover, at Dy > Dy, because of IRR; > IRRyj,

in plus, la Dy > Dy, deoarece IRR; > IRRy, in - similarly to (13) for ratio (11), in case of ratio (18)
mod similar cu cele (13) pentru raportul (11), in ;| occur the inequalities

cazul raportului (18) au loc inegalitatile

CE, CE,
(1+d) (1+d) (1+1IRR,) —

= >1, t=1,D, 19
CE, CE, (1+IRR,)’ ' (19)

(1+d) (1+IRR,) (1+d)' (1+IRR,)

Totodata, la Dy > Dy , similard relatiei (14), At the same time, at Dy > D;, similar to
dar deja la numitorul raportului (18), este  relationship (14), but already at the denominator of
 the ratio (18), it

DI[ F D[] D]I F
Z C lltt 1 t Z C 10t t > 0. (20)
o (+d) [ 5 (+d) 5 1+ IRR )
Partea stingd a inegalitdtii (20) conduce la The left part of the inequality (20) leads to the

reducerea numitorului raportului (18) si, respectiv, - reduction of the ratio (18) denominator and,
la fortificarea cresterii raportului (18) comparativ - respectively, to the strengthening of the ratio (18)
cu inegalitatile (1). Astfel, din (18)-(20) rezultd ci : increase compared with the inequalities (19). Thus,
inegalitatea EAPI; > EAPIy; are loc, de reguld, si . from (18)-(20) it results that the inequality EAPI; >

fara indeplinirea conditiilor CFy, = CFy, #=1,D; si EAPI,; takes place, as a rule, without fulfilling the
CFy, = CFy, t=1,D,,. Chiar daci, in cazuri aparte, - CFi - CF, 1=1.D, an.d CFH’ = CFu, 1=1.D,
- conditions, too. Even if, in some cases, the

p . A - N _ . nominated indices could lead to different solutions,
diferite, situatiile Tn cauza se Incadreaza, in . o . . . .
- the situations in question fall, in most cases, within

majoritatea cazurilor, iIn marja de eroare a estimarii - . L e ;
. . . . - the error margin of initial data estimation with refer
datelor initiale privind proiectele de comparatie, - . . . .
N . . < . * . to the comparison projects, especially for relatively
indeosebi pentru perioade D de durata relativ mare. m - :
- long D-periods. m

Afirmatia 8. Sansa ca, la IRR, > IRRy > d si - e/ 10 0ns 8 The chance that, at IRR, > IRR; >
Dy > Dy, folosirea indicilor EAPL si IRR, pentru - d and Dy > Dy, the use of EAPI a’nd IRR indices for
compararea proiectelor I si I, sd conduca la aceeasi - the comi) aris (1)11’1 of projects I and 11 will lead to the
solutie este crescatoare fagi de RIR/RIRy si Du, : same solution is rising with respect to RIRy/RIR
descrescatoare fatd de Dy si Dy — Dy si mai putin : g P I 1

depinde de valoarea d. ang f)lb 115 decrdeasmghwgh rTspect to Dy and D; — Dy
Intr-adevir, la D; > Dy si IRR; > IRRyy, similar : and less depends on the d value. .
e =l ! 1> : Indeed, at D; > Dy and IRR; > IRRy;, similar to
celor (19) au loc inegalitatile . . ol
. (19) occur the inequalities

indicii nominalizati ar putea conduce la solutii

CFIt CFllt
(1+d) (1+d) (1+IRR,)’
= > l, = I,D .
CE, CF,, (1+IRR )’ ! @D

(1+d)'(1+1IRR)) (1+d)'(1+IRR )
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Totodata, celei (20), dar deja la numarétorul .
i ratio (3.80) numerator in case of D; > Dy, it
+ corresponds

raportului (18) in cazul ca D; > Dy, 1i corespunde

At the same time, to the (20), but already in the

$ CE [ 1
t=Dy+1 (1 + d)t t=Dy+1 (1 + d)t

care la CFy, = CFy, t = D, + 1, D, se reduce la

IRR,

Dy
:E: CF, S0,
(1+1IRR))’

t=Dy+1

(22)

+ which at CF, = CFy, t = D, + 1, D, is reducing to

_ IRR,(1+IRR))™"

Dy
> !

=Dyr+1 (1 + IRRIY - (1 + IRRI )_D“_l - (1 + IRRI)‘DI B 1— (1 + IRRl )—D1+DH+1

Astfel, tinand cont de (18) la IRR; > IRRy > d, -
atat inegalitatile (21), cat si cele (22) contribuie la -
- inequality EAIP; > EAIPy. Increasing character of the
. chance in question with respect to RIR/RIRy; results
. from (21), the one increasing with Dy results from
- (23), and the one decreasing with Dy and D; — Dy
Totodatd, sansa in cauzd mai putin depinde de :
valoarea d, deoarece d este prezenta doar in relatiile :
(18) si (22), dar nu si in cazurile particulare ale -

inegalitatea EAPI; > EAPIy. Caracterul crescator al
sansei 1n discutie fata de IRRy/IRRy rezulta din
(21), cel crescator fata de Dy rezulta din (23), iar cel
descrescator fatd de Dy si Dy — Dy rezulta din (23).

acestora (21) si (23).m
indicilor PI, EAPI si IRR, pentru compararea a
doud proiecte de aceeasi duratd D, conduce, de

obicei, la aceeasi solutie.

Consecintele 3 si 4. Din acesti trei indici, mai ugor
de calculat este indicele P1. m

compararea proiectelor 1 si II la Dy # Dy, dintre
indici PI, EAPI si IRR, de preferat este cel EAPI.

aceeasi solutie.

timp. ¥

Dacd IRR, > IRRy > d $i Dy < Dy, atunci, - giaioment 7 the EAPT and IRR indices lead,
conform Afirmatiei 7, indicii EAPI si IRR conduc, - . . .
. : .o . - practically, to the same solution, and if IRR; > IRRy
practic, la aceeasi solutie, iar dacd IRR; > IRRy > d - .
. . o - > d and Dy > Dy, then according to Statement 5 the
si Dy > Dy, atunci, conform Afirmatiei 5, indicii PI - . .
. . K - .. - PI and IRR indices lead to the same solution. At the
si IRR conduc la aceeasi solutie. Totodatda, 1n - . .
ﬁltimul caz (IRR; >IRR . dsi D’> Dy), deoarece, - same time, in the latter case (IRR; > IRRy;> d and Dy
: I > i ’ . > Dyy), because the EAPI index is preferable to the

. PI (see the previous paragraph), it is also preferable
“tothe IRR. m

dupd cum a fost mentionat in alineatul precedent,
indicele EAPI este de preferat celui PI, el este de
preferat si celui IRR. m

Exemplul 1. Fie datele initiale privind proiectele . R
I si 11, prezentate in Tabelul 1 si, de asemenea: d = 0,08, - and 1I, shown in Table 1, and also: d = 0.08,
If =1000 EUR, 7§ =1240 EUR, D=3 anisi Dy=38 -

ani. Se cere de determinat ordinea de preferintd a ,

Revista / Journal ,, ECONOMICA” nr.4 (102) 2017

(23)

Thus, taking into account (18) at IRR; > IRRy; > d,
both inequalities (21) and (22) contribute to the

results from (23). At the same time, the chance in
question is less dependent on the d value, since d is
present only in relations (18) and (22), but not in

- their particular cases (21) and (23). m
Consecinta 5. Se poate considera ca folosirea -

Consequence 5. It can be considered that the

- use of PI, EAPI and IRR indices to compare two
- projects of the same duration D usually leads to the

S ) 7 same solution.
Enuntul Consecintei 3.8 rezultd direct din -

The enounce of Consequence 5 follows directly

. from Consequences 3 and 4. From these three indi-

) - ces, the PI index is easier to calculate.m
Afirmatia 9. Se poate considera ca, pentru -

Statement 9. It can be considered that for com-

- paring projects I and II at D; # Dy, from PI, EAPI

. L~ and IRR indices, the EAPI one is preferable.
Intr-adevar, la D; = Dy, conform Consecintei -
3.8, ia'r la_ IRR; > d= IRRy, conform Aﬁrma;i@lor 5 - 3.8 and at IRR; > d > IRRy according to Statements
si 7, indicii PI, EAPI si IRR conduc, practic, 1a - 5 54 7 the PI, EAPI and IRR indices lead, prac-
N . .  tically, to the same solution.
Sa examinam cazul D; # Dy si IRR; > IRRy > d. :
La Dy # Dy, dintre indici PI si EAPI de preferat este - IRRy; > d. At Dy # Dy, from the PI and EAPI indices,

E_e.l (?AII)I '(a Ase yedea alir}ee(litul {;);;:Icedent)l,) ulltimlﬂ - preferably is the EAPI one, the last being relative in
1ind relativ in timp, pe cand ce este absolut in - time, while the IP is absolute in time. V¥

Indeed, at D; = Dy according to Consequence

Let's examine the case when Dj # Dy and IRR; >

If IRR; > IRRy > d and Dy < Dy, then according

Example 1. Let be the initial data for projects I

If =1000 EUR, I|; =1240 EUR, D; = 3 years and
Dy = 8 years. It is required to determine the order of
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proiectelor, avand ca punct de reper inceputul lansarii
produselor proiectelor in exploatare.

preference of projects, starting with the launch
of the project product in operation.

Tabelul 1/Table 1
Unele caracteristici ale proiectelor I si II la Exemplul 1/
Some features of projects I and II to Example 1
t 1 2 3 4 5-8 NPV | EANPV PI EAPI IRR
CFy, 300 500 500 - - 103 40.1 1.103 0.428 | 0.1319
CFy, 190 230 230 280 280 203 354 1.164 | 0.203 | 0.1190

Sursa: eaborat de autor / Source: elaborated by the author

Conform Afirmatiei 9, deoarece D; # Dy, ca :
indice de baza pentru compararea proiectelor dintre -
indicii PI, EAPI si IRR este oportun de folosit cel :
EAPI. Aceeasi solutie, ca si cea a EAPI ofera indi- ;
cii EANPV si IRR (preferintd se ofera proiectului ;
I), pe cand solutia oferita de indicii PI si NPV este :
opusa (preferintd se ofera proiectului II). Este usor .
de observat c¢a, daca cu acelasi succes de reinvestit -
resursele financiare, obtinute de la proiectul I, -
atunci in cei 8 ani (durata folosirii produsului pro-
iectului IT) se va obtine o valoare actualizata netd de -
peste 103x8/3 = 374 EUR, care este mai mare decét -
cei 203 EUR, obtinuti de la folosirea produsului :
proiectului II. Astfel, se confirma enuntul Afirmatiei :
9 privind oportunitatea folosirii indicelui EAPI fata de .
cel Pl la Dl ;é Dll.

Exemplul 2. Fie datele initiale privind proiec- -
tele I si II, prezentate in Tabelul 2 si: d = 0,08, -
I =1000 EUR, I;; =1100 EUR, D;=5 ani, Dy =6 :
ani. Se cere de determinat ordinea de preferinta a -
proiectelor, avand ca punct de reper inceputul -
lansarii produselor proiectelor in exploatare.

According to Statement 9, because of D; # Dy,

* from IP, EAIP and RIR indices the EAPI should be

used as basic index for the comparison of projects.
The same solution as the EAPI one provide the
EANPV and IRR indices (preference is given to
project 1), while the solution offered by PI and NPV
indices is opposite (preference is given to project II).
It is easy to see that if with the same success to
reinvest the financial resources obtained from
project I, then in the 8 years (the duration of the use
of project II product) a net present value of more
than 103 x 8/3 =~ 374 EUR will be obtained; this is
higher than the 203 EUR obtained from the use of
project II. Thus, the enounce of Statement 9 on the
appropriateness of using the EAPI index against the

. IP at Dy # Dy is confirmed.

Example 2. Let be the initial data for projects I

-and II, shown in Table 2 and also: d = 0.08,

If =1000 EUR, I =1100 EUR, D;=5 years, Dy=6
years. It is required to determine the order of
preference of projects, starting with the launch of the

- project product in operation.

Tabelul 2/Table 2
Unele caracteristici ale proiectelor I si II la Exemplul 2 /
Some features of projects I and II to Example 2
t 1 2 3 4 5,6 NPV | EANPV PI EAPI IRR
CFy, 250 250 300 300 300 109 32.8 1.109 | 0.335 | 0.1188
CFy, 220 250 270 300 300 146 31.6 1.133 0.245 | 0.1202

Sursa: elaborat de autor / Source: elaborated by the author

Conform Afirmatiei 9, deoarece D; # Dy, ca ,
indice de baza pentru compararea proiectelor dintre |
indici PI, EAPI si RRI este oportun de folosit cel
EAPI. Aceeasi solutic ca si cea a EAPI ofera i
indicele EANPV (preferintd se ofera proiectului I), E
pe cand solutia oferitd de indicii PI, NPV si IRR
este opusd (preferintd se ofera proiectului II). !

According to Statement 9, because of D; # Dy,
from IP, EAIP and RIR indices the EAPI should be
used as basic index for the comparison of projects.
The same solution as the EAPI one provide the
EANPV index (preference is given to project I),
while the solution offered by PI, NPV and IRR
indices is opposite (preference is given to project II).
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Afirmatia 10. Pentru proiectele de Categoria 2,
folosirea indicilor EAPI si EANPV conduce la
aceeasi solutie doar daca |

B> (5 /IF —1)(EAPI, — CRF),

unde IIC sil 1? sunt investitiile in proiectele I si II,
respectiv; EAPI; si EAPIy; sunt valorile indicelui
EAPI pentru proiectele 1 si II, iar EAPI; = EAPI;; +
B, B>0.

Intr-adevar, fie EANPV, si EANPV) sunt
valorile indicelui EANPV pentru proiectele I si II.
Deoarece EAPI; > EAPIy;, pentru ca indicii EAPI si
EANPYV sé conduca la aceeasi solutie, este necesar
si suficient sa fie si EANPV; > EANPV);. Atunci,
tinand cont de (4) si (1), obtinem

Statement 10. For Category 2 projects, the use
of EAPI and EANPV indices lead to the same
solution only if

24)

where IIC and / 1? are the investments with projects I

and II, respectively; EAPI; and EAPI; are EAPI
index values for projects I and II, and EAP];
EAPI;+ 8, f> 0.

Indeed, let EANPV; and EANPV/; are the values
of the EANPV index for projects I and II. Because
EAIP; > EAIPy, for the EAPI and EANPYV indices to
lead to the same solution, it is necessary and
sufficient that also occurs EANPV; > EANPV/.
Then, taking into account (4) and (1), we obtain

EAVAN, = I{ (EAIP, + 8- CRF) >EAVAN, = I} (EAIP, — CRF),

de unde rezulta (24). m :
Consecinta 6. Daca, pentru proiectele I :
si II de Categoria 2, au loc relatiile (6)-(8) la -
EAPI; = EAPI + g, f > 0, atunci indicii EAIP si :
EANPV conduc la aceeasi solutie, fiind de preferat :
proiectul L.
Intr-adevir, dacd NPV > 0, atunci, tinand cont :
de (4), are loc si PIp > 1, iar, tinand cont de (1), are loc -
si EAPI; > CRF. Deci, partea dreaptd a inegalitdtii -
(24), tinand cont de (6), este non-pozitiva, pe cand S =
EAPI; — EAPI; > 0, deci, are loc (24), indeplinindu-se -
conditiile Afirmatiei 10. ¥
Daca insa NPV < 0, atunci, tindnd cont de °
(4), are loc si PIy; < 1, iar, tindnd cont de (1), are loc :
si EAPI;; < CRF. Deci, partea dreaptd a inegalitatii :
(24), tinand cont de (7), este non-pozitiva, pe cand .
S = EAPI; — EAPI; > 0, deci, are loc (24), inde-
plinindu-se conditiile Afirmatiei 10. ¥
Din (6)~(8), se poate observa ca situatia (8) se -
regaseste in cele 6) si (7) luate in ansamblu. m
Prin comparare, se poate usor observa ca res- -
trictia (24) este mult mai largd decat cele (6)-(8).
Consecinta 7. Daca un proiect este de preferat :
doar 1n cazul ca NPV > 0 si pentru proiectele I si II :
de Categoria 2 au loc relatiile

- from where it results (24). m

Consequence 6. If for Category 2 project I and
II take place the relationships (6)-(8) at
EAPI, = EAPI; + 8, f > 0, then indices EAPI and
EANPYV lead to the same solution, preferably being

. the project L.

Indeed, if NPVy > 0, then, taking into account
(4), occurs PI;; > 1, and, taking into account (1),
occurs EAPI}; > CRF. So, the right side of inequality
(24), taking into account (6), is non-positive, while S

= EAPI; — EAPI; > 0, so it takes place (24), ful-

filling the conditions of Statement 10. ¥

However, if NPVy; < 0, then, taking into account
(4), there is also PIj < 1, and taking into account (1),
occurs EAPIy; < CRF. So, the right side of inequality
(24), taking into account (7), is non-positive, while

. B = EAPI; — EAPIy > 0, so it takes place (24), ful-
. filling the conditions of Statement 10. ¥

From (6)-(8), it can be seen that the situation (8)

is found in the (6) and (7) taken as a whole. m

By comparison, it can be easily observed

: that the restriction (24) is much wider than the

(6)-(8) ones.
Consequence 7. If a project is preferred only if

NPV > 0 and for projects I and II of Category 2

. there occur relationships

If > 1,
atunci, indicii EAPI si EANPV conduc la aceeasi
solutie, fiind de preferat proiectul 1.

Intr-adevar, conform Consecintei 6, cazul (6)
are loc. A ramas de demonstrat cazul

C C
Iy >1,

Conform (26), are loc NPV < 0, deci pro-
iectul II nu poate fi preferat, dar poate fi preferat
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EAPL, =EAPI, + 3, 8> 0,

EAPI, =EAPI, + S, 8 >0, NPV, <0.

(25)

then the EAPI and EANPYV indices lead to the same
solution, preferably being the project 1.

Indeed, according to Consequence 6, case (6)
occurs. It remains to prove the case

(26)

According to (26), there is NPV < 0, so project
I cannot be preferred, but project I may be pre-
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proiectul I. Ultimul poate fi si selectat in cazul cd 1 ferred. The last one can also be selected if PI; > 1,
PI; > 1, adicd EAPI; > CRF, care implica si relatia « namely EAPI; > CRF, which also implies NPV; > 0
NPV >0 (a se vedea (4)). m (see (4)). m

Afirmatia 11. Dacd un proiect este de preferat Statement 11. If a project is preferred only if
doar 1n cazul ca NPV > 0 si pentru proiectele I si Il * NPV > 0 and for projects I and II of Category 2
de Categoria 2 au loc relatiile there occur relationships

If <I, EAPI, =EAPI, + 3, >0, NPV, >0 (27)
si/and
B<US/IF =1)(EAPI, — CRF), (28)
atunci, indicii EAPI si EANPV conduc la solutii - then indices EAPI and EANPV lead to different
diferite. - solutions.
Intr-adevar, in conditiile (37), conform indi- : Indeed, under conditions (27), according to

celui EAPI este de preferat proiectul I, in timp ce, : EAPI index, the project 1 to be preferred, while
tinind cont de (24) si (28), conform indicelui . according to EANPV index, taking into account
EANPYV este de preferat proiectul I1. m 7 (24) and (28), the project II to be preferred. m
Exemplul 3. Fie datele initiale privind - Example 3. Let be the initial data for projects I
proiectele I si II, prezentate in Tabelul 3 si, de - and II, shown in Table 3, and also: d = 0,08,
asemenea: d = 0,08, /[ =1000 EUR, Iy =1240 : /7 =1000 EUR, / =1240 EUR, D; = 3 years and
EUR, Dy =3 ani, Dy = 5 ani. Se cere de determinat . Dy, = 5 years. It is required to determine the order of
ordinea de preferintd a proiectelor, avand ca punct - preference of projects, starting with the launch of the
de reper inceputul lansarii produselor proiectelor - project product in operation.
in exploatare. :

Tabelul 3/Table 3
Unele caracteristici ale proiectelor I si II la Exemplul 3 /
Some features of projects I and II to Example 3
t 1 2 3 4 5 NPV | EANPV PI EAPI IRR
CFy, 300 500 500 - - 103 40.1 1.103 0.428 | 0.1319
CFy, 300 350 350 350 350 111 27.8 1.090 | 0.273 | 0.1127

Sursa: elaborat de autor / Source: elaborated by the author

Conform Afirmatiei 9, deoarece Dy # Dy, ca , According to Statement 9, because of D; # Dy,
indici de bazd pentru compararea proiectelor este  the EANPV and EAPI should be used as basic
oportun de folosit cei EANPV si EAPI. Solutiile + indices for the comparison of projects. The solutions
oferite de acesti doi indici si, de asemenea, de cei PI 1 offered by these two indices and also by the PI and
si IRR, dupa cum se vede din Tabelul 3, coincid E IRR indices, as shown in Table 3, coincide (pre-
(preferintd se acorda proiectului I). Totodatd, ! ference is given to project I). At the same time, the
indicele NPV ofera o altd solutie (preferintd se ! NPV index provides another solution (preference is
acorda proiectului II). given to project II).

Exemplul 4. Fie datele initiale privind proiec- Example 4. Let be the initial data for projects I
tele I si 11, prezentate in Tabelul 4 si D; = 5 ani, ; and II, shown in Table 4 and D, = 5 years, Dy = 4
Dy = 4 ani, iar celelalte conditii — ca la Exemplul 3. | years, and the other conditions — as in Example 3.

Tabelul 4/Table 4
Unele caracteristici ale proiectelor I si II la Exemplul 4 /
Some features of projects I and II to Example 4
t 1 2 3 4 5,6 NPV | EANPV PI EAPI IRR
CFy, 250 300 300 300 300 152 37.9 1.152 | 0.288 | 0.1343
CFy, 350 450 450 450 - 158 47.7 1.127 | 0.340 | 0.1337

Sursa: elaborat de autor / Source: elaborated by the author
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Deoarece Dy # Dy, conform Afirmatiei 9, ca -
indici de baza pentru compararea proiectelor este -
oportun de folosit cei EANPV si EAPI. Solutiile -
oferite de acesti doi indici si, de asemenea, de cel .
NPV, dupé cum se vede din Tabelul 4, sunt aceleasi -
(preferintd se ofera proiectului II). Totodata, indi-
cii PI si IRR oferda solutia opusd (preferintd se -
acorda proiectului I).

Exemplul 5. Fie datele initiale privind proiec- -
tele I si II, prezentate in Tabelul 5 si Dy = Dy =5
ani, iar celelalte conditii ca la Exemplul 3.

According to Statement 9, because of Dy # Dy,

- the EANPV and EAPI should be used as basic

indices for the comparison of projects. The solutions

- offered by these two indices and also by the NPV
- index, as shown in Table 4, coincide (preference is
. given to project II). At the same time, the PI and
- IRR indices provide an opposite solution (preference
- is given to project I).

Example 5. Let be the initial data for projects I
and II, shown in Table 5 and D; = Dy = 5 years, and

- the other conditions — as in Example 3.

Tabelul 5/Table 5
Unele caracteristici ale proiectelor I si II la Exemplul 5/
Some features of projects I and II to Example 5
t 1 2 3 4 5,6 NPV | EANPV PI EAPI IRR
CFy, 250 330 330 330 330 244 61.0 1.244 | 0.311 | 0.1647
CFy, 300 400 400 400 400 264 66.2 1.213 0.304 | 0.1545

Sursa: elaborat de autor / Source: elaborated by the author

Deoarece D; = Dy, conform Consecintei 5, ca -
indici de baza pentru compararea proiectelor este
oportun de folosit cei NPV si PI. Solutiile oferite de -
acesti doi indici, dupa cum se vede din Tabelul 5, -
sunt diferite (preferenta NPV este pentru proiectul -
I1, iar a celui PI este pentru proiectul I). Pentru a lua :
decizia, sunt necesare cercetdri suplimentare. De -
mentionat ca indicii PI, EAPI si IRR oferd aceeasi -
solutie (preferintd se acorda proiectului I). In ce -
priveste indicii NPV si EANPV, acestia, la Dy = Dy,
intotdeauna ofera aceeasi solutie.

Bineinteles, alituri de indicii de baza, la selec- -
tarea proiectelor poate fi oportund folosirea ca -
auxiliari si a altor indici. In plus, stipulirile afir- -
matiilor i consecintelor sunt obtinute n anumite
conditii ce pot sd nu se satisfacd, in mai mare sau -
mai micd masurd, In situatii reale. De exemplu, in :
cazul unor proiecte de duratd diferita, importanta -
este luarea in considerare a riscurilor aferente etc.
De aceea, recomanddrile in cauza pot servi, de -
obicei, doar ca orientdri in linii mari In situatiile- :
problema respective.

7. Concluzii. La analiza comparativa in pe- -
rechi a proiectelor de investitii, avand ca moment -
de referintd anul lansarii produselor, ca indici de :
baza de eficientd economica este oportun de folosit:

a) indicele EATCO — pentru proiecte, ale caror -
venituri provenite de la implementarea lor este -
intr-atat de dificil de estimat, incat nici nu me-
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According to Consequence 5, because of

> Dy = Dy, the NPV and PI should be used as basic

indices for the comparison of projects. The solutions
offered by these two indices, as shown in Table 5,
are different (NPV preference is for project II, and
PI preference is for project I). Additional research is
needed to make the decision. Note that PI, EAPI
and IRR indices provide the same solution (pre-
ference is given to project I). As for the NPV and

- EANPV indices, at D; = Dy they always provide the
- same solution.

Of course, along with basic indexes, when selec-
ting projects, it may be appropriate to use as auxi-
liaries other indexes. Moreover, the results of state-
ments and consequences are obtained under certain
conditions that may not, to a greater or lesser extent,
be satisfied in real situations. For example, in case of
projects of a different duration, it is important to

take into account the related risks, etc. Therefore, the

recommendations in question can usually only serve
as broad guidelines in the respective problem

. situations.

7. Conclusions. In the comparative analysis of
investment projects in pairs, starting with the pro-
ducts launch in operation, as basic economic effi-

- ciency indices it is appropriate to use:

a) EATCO index — for projects whose revenue is
so difficult to quantify that it is not worth it. If
projects are of the same duration, the TCO
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ritd. Daca proiectele sunt de aceeasi durati,
atunci poate fi folosit indicele TCO, calcularea
caruia este mai simpla (Afirmatia 1);

indicii EANPV si EAPI — pentru celelalte ca-
zuri de proiecte (Afirmatia 9). Daca proiectele
sunt de aceeasi duratd, atunci pot fi folosifi
indicii NPV si PI, a caror calculare este mai
simpla (Consecinta 5).

index can be used, which is easier to calculate
(Statement 1);

b) EANPYV and EAPI indices — for the other cases of
projects (Statement 9). If projects are of the same
duration, the NPV and PI indices can be used,
which are easier to calculate (Consequence 5).
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