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Abstract - Financial forecasting helps to develop a pro forma financial statement for the company’s strategic goal and 
objectives. A common method for developing a pro forma financial statement is the percentage of sales method. The 
percentage of sales method begins with a forecast for the growth rate of company’s sales. As a best practice, a financial 
forecasting panel composed of financial expert and/or senior management is called on to derive products’ sales growth rate 
and further to forecast compound sales growth rate of company’s product portfolio based on their precious knowledge or 
experience of the industry. Thus the main purpose of this study was to propose a vague set based financial forecasting 
method to the financial forecasting panel to forecast sales growth rate for company’s product portfolio under vague and 
uncertain environment. In this study, by using the author’s polling method and score function, a new vague set based 
financial forecasting method is proposed to the financial forecasting panel for forecasting company’s sales growth rate 
employing a vague set based forecasting value sheet. The forecasted values allocated to the products in the forecasting grade 
sheet can be regarded as a set of vague values, where each element in the universe of discourse belonging to a vague set is 
represented by a vague value in [0, 1]. A numerical case study was also conducted to show the proposed method is useful in: 
(1) providing the financial forecasting panel a collective evaluation method for conducting company’s financial forecasting, 
(2) deriving company’s individual product sales growth rate, and (3) deriving compound sales growth rate of company’s 
product portfolio. 
 
Keywords - Financial Forecasting, Product Portfolio, Sales Growth Rate, Vague Set Theory 
  
I. INTRODUCTION 
 
Pro-forma financial statements are hypothetical 
financial reports that summarize theprojected future 
financial status of a company, based on various case 
scenarios (Ross, Wasterfield, Jaffe, 2008).In 
company’s financial management, financial 
forecasting helps to developa pro forma financial 
statement for the company’sstrategic goal and 
objectives. A common method for developing a pro 
forma financial statement is the percentage of sales 
method. The percentage of sales method begins with 
a forecast for the growth in company’s sales. The 
sales growth rate of a company is the percentage 
change in company’s product portfolio revenue from 
one time period to the next time period.As a 
bestpractice, a financial forecasting panel composed 
of financial expert and/or senior management is 
called on to derive products’ sales growth rate and 
further to forecast compound sales growth rate of 
company’sproduct portfolio based on their 
precious knowledge or experience of the firm or 
industry. Thus the main purpose of this study was to 
propose a vague set based financial forecasting 
method to the financial forecasting panel to forecast 
compound sales growth rate for company'sproduct 
portfolio under vague and uncertain environment. 
 
II. THEORETICAL BACKGROUND 
 
2.1. Biswas’s Fuzzy Evaluation Method for 
Students’Answerscripts Evaluation 
Studiesin students’ answerscripts evaluation using 

fuzzy sets can be seen in an earlier work 
byBiswas(1995). In recent years, some research 
worksexpand Biswas’s earlier workfor 
students’answerscriptsevaluation have been presented 
(Chen and Lee, 1999; Wang and Chen2007; Chenand  
Wang 2009).  
The key idea of the Fuzzy Evaluation Method (FEM) 
proposed by Biswas (1995) is that each question in 
the student answerscript is evaluated independently 
with a discrete fuzzy set containing membership 
values for six uniformly distributed predefined 
points(X) of the traditional percentage based 
evaluation scale [0,100], X = {0, 20, 40, 60, 80,100}. 
In the following, Biswas’s algorithm from (Biswas, 
1995)is briefly reviewed for students’ answerscript 
evaluation, shown as follows: 
 
Step1: For each question in the answerscript 
repeatedly perform the following tasks: 
(1) Award fuzzy values to questionsusing fuzzy 
grade sheet. 
A fuzzy grade sheet is used for awarding marks in 
term of fuzzy values containsirows for a set of 
question Qi(i=1…m) based ona set of domain 
elementsX, 
whereX={0%,20%,40%,60%,80%,100%}.The 
evaluator awards a fuzzy valueFito each question 
Qiand fills up each cell of the ith row for the jth 
column shown in Table 1, where 1 ≤ i≤ m and j=1…n. 
LetFibe the vector representation of Fi where F∈{F1, 
F2,…,Fi,…,Fm}. 
In Table 1, the fuzzy mark awarded to the answer of 
question Q1 indicates that the degrees of the 
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evaluator’s satisfaction for that answer in 0%, 20%, 
40%, 60%, 80% and 100% are 0, 0, 0, 0.7, 0.8 and 
0.9, respectively. 
 

Table 1.Fuzzy grade sheet 
Question No. Vague mark 
Q1 0 0 0 0.7 0.8 0.9 
Q2 … … … … … … 
 … … … … … … 
Qm … … … … … … 
 Total mark = 

(2) Calculate the degree of similarities between 
Fiand Gj.  
Let Xbe the universe of discourse, X= 
{0%,20%,40%,60%,80%,100%}.Biswas (1995) used 
five fuzzy linguistic hedges, G ∈{ E,V,G, S,U }, 
called Standard Fuzzy Sets (SFS), for students’ 
answerscripts evaluation i.e., E (excellent), V (very 
good), G (good), S (satisfactory) and U 
(unsatisfactory) based on the set of domain elements, 
X={0%, 20%, 40%, 60%, 80%, 100%}.A fuzzy 
set E in X is characterized by a membership 
function µE(x)which associates with each point in X a 
real number in the interval [0,1], with the values 
of µE(x) at x representing the "grade of membership" 
of x in A. A fuzzy set E in X can be defined as a set 
of ordered pairs and it can be represented 
mathematically as follows: 

E={(0%,0), (20%,0), (40%,0.8), (60%,0.9), (80%,1), 
(100%, 1)}, 

Similarly, 
V={(0%,0),(20%,0),(40%,0.8),(60%,0.9),(80%,0.9),(
100%, 0.8)}, 
G={(0%,0),(20%,0.1),(40%,0.8),(60%,0.9),(80%,0.4),(
100%, 0.2)}, 
S={(0%,0.4),(20%,0.4),(40%,0.9),(60%,0.6),(80%,0.2),
(100%, 0)}, 
U= {(0%,1), (20%,1), (40%,0.4), (60%,0.2), (80%,0), 
(100%, 0)}. 

When the universe of discourse X is discrete and 
finite, the Standard Fuzzy Sets (SFSs) can also be 
represented as shown in Table 2. 

Table 2. Standard Fuzzy Sets (SFS) to represent student 
performance 

Linguistic 
Terms 

Standard Fuzzy Sets (SFSs) 

Excellent E ={0/0%+0/20%+0.8/40%+ 
0.9/60%+1/80%+1/100%} 

Very Good V ={0/0%+ 0/20%+0.8/40%+ 
0.9/60%+ 0.9/80%+0.8/100%} 

Good G ={0/0%, 0/20%, 0.8/40%, 
0.9/60%, 0.9/80%, 0.8/100%} 

Satisfactory S = {0.4/0%+0.4/20%+ 
0.9/40%+0.6/60%+ 
0.2/80%+0/100%} 

Unsatisfactory U ={1/0%+1/20%+0.4/40%+ 
0.2/60%+0/80%+0/100%} 

Calculate the values of S(E,Fi), S(V,Fi ), S(G,Fi), 
S(S,Fi)and S(U,Fi), respectively, where E, V , G,S 
and Uare the vector representations of the standard 
fuzzy sets E(excellent), V(very good), G(good), 
S(satisfactory) and U(unsatisfactory), respectively. 
 
(3) Find the maximum values and award the final 
grade  
Specifically to the i-th question, the awarded mark Fi 
is compared against each of the performance levels 
Gjspecified in SFSs (Standard Fuzzy Sets).  
Let Fiand Gjbe the vector representation of the fuzzy 
sets Fiand Gj, respectively. 
These question-specific fuzzy marks are then 
matched with ‘Standard Fuzzy Sets (SFS) by means 
of a similarity measureScalculated by 
S(Fi ,Gj) = (Fi .Gj)/ Max(Fi .Fi, Gj.Gj),where 
G∈{G1,G2,…, Gj, …,Gn}. 
Let {G1,G2,…, Gj, …,Gn}={E,V,G, S,U}. Find the 
maximum value among the values of S(E, Fi), S(V, 
Fi ), S(G, Fi), S(S, Fi)and S(U, Fi ). Assume that S(V , 
Fi)is the maximum value among the values of S(E,Fi), 
S(V , Fi), S(G,Fi), S(S,Fi)and S(U, Fi), then 
awardlinguistic grade “V” to the question Qidue to 
the fact that linguistic grade “V” corresponds to V 
(very good) of the standard fuzzy set. 
The grade Gjcorresponding to the fuzzy mark Qi is 
estimated as 

Gj = argmaxS(Qi , Gj), 
∀Gj∈ G 

whereG is the set of performance levels specified in 
SFS, i.e. G = {E,V,G, S,U}. 

Step 2: Calculate the total mark of the student as 
follows: 
A total markof the studentis determined by 
calculating the weighted average of the representative 
values (midpoints) of the fuzzy sets. 
m 
Total Mark = ×∑ [T(Qi)P(gi)] 
i=1 
where P(gi) is the representative value (mid-grade 
point) awarded to Qiagainst the assigned gradegi, i 
denotes the ordinal number of the question Qi,m is 
the total number of questions Qi,gi is the grade 
assigned to the i-th question; where T(Qi) denotes the 
mark allotted to the i-th questionQi(weight of the i-th 
question), satisfying  

m 
∑ T(Qi) =100 
i=1,  

The Grade and their corresponding mid-grade points 
are shown in Table 3. Thetotal mark(TM)will be in 
the form of crisp values [0, 100] and the new final 
linguistic grade willbe determined based on crisp 
interval values (mid-grade points)referring to the 
level of performance. 
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Table 3. Grade and their corresponding mid-grade points 
Linguistic 
Term 

Linguistic 
Grade 

Score Mid-
grade 
Points 

Excellent E (90 ~ 100) 95 
Very Good V (80 ~ 90) 85 
Good G (50 ~ 70) 60 
Satisfactory S (30 ~ 50) 40 
Unsatisfactory U (0 ~ 30) 15 
 
2.2. Vague Set Theory 
The intuitionistic fuzzy set(IFS) on a universe X was 
introduced by Atanassov (Atanassov,1986; 2012)as a 
generalization of fuzzy set introduced by Zadeh in 
1965(Zadeh, 1965). An intuitionistic fuzzy set Ãin X 
is an object having the form A={<x, A(x), 
vA(x)>xX}, which is characterized by a 
membership function (true membership 
function)Aand a non-membership function (false 
membership function)vA, where the function A: 
X[0, 1] and vA(x):X[0, 1] define the degree of 
membership and degree of non-membership of the 
element xX to the set A, respectively. For every 
xX: 0A(x)+vA(x)1, the value 
πA(x)=1−A(x)−vA(x) can be determined, called the 
hesitation margin (hesitancy degree, intuitionistic 
fuzzy index, degree of uncertainty) of the element 
xX  to the IFS A and πA(x)[0,1], ∀xX.  Later, 
Gau and Buehrer(1993) proposed the concept of 
vague set(VS), where thegrade of membership is 
bounded to a subinterval [tA(x), 1−fA(x)] of [0, 1]. 
Burillo and Bustince(1996) proved that the notion of 
vague sets coincides with that of intuitionistic fuzzy 
sets. Relevant definition and operations of vague sets 
introduced in [Gau and Buehrer, 1993;Chen and Tan, 
1994] are briefly reviewed as follows. 

Definition: Vague Set 
A vague setAin the universe of discourse X is 
characterized by a truth membership function, tA: 
X→ [0, 1],  and a false membership function,fA: X→ 
[0, 1], wheretA(x) is a lower bound of the grade of 
membership of x derived from the “evidence for x”, 
and fA(x) is a lower bound on the negation of x 
derived from the “evidence against x”,and0≤ 
tA(x)+fA(x)≤1. The grade of membership of x in the 
vague set is bounded to a subinterval [tA(x), 1−fA(x)] 
of [0, 1].  
The interval [tA(x), 1−fA(x)] is called the vague value 
of x in A and can be denoted by VA(x). The vague 
value [tA(x), 1−fA(x)] indicates that the exact grade of 
membershipA(x) of xmay be unknown, but is 
bounded by tA(x)A(x)1−fA(x), where 
tA(x)+fA(x)1. This interval can be interpreted as an 
extension to the fuzzy membership function.The 
precision of uncertainty about x is characterized by 
the difference between 1−fA(x) and tA(x), i.e., 
1−fA(x)−tA(x).The value of πA(x)=1−fA(x)−tA(x) 
expresses a hesitation degree of whether x belongs to 

A or not. If this value is small, the knowledge about x 
is relatively precise; if this value is large the 
knowledge about x is little. IftA(x) is equal to 1−fA(x), 
there is no hesitation and the vague set theory reduces 
to the fuzzy set theory. If the universe of discourse X 
is a finite set, then a vague set Ã of the universe of 
discourse X can be written as 
A={(x,[tA(x),1−fA(x)])|xX}. The value of 
πA(xi)=1−fA(xi)−tA(xi) represents the degree of 
hesitation (degree of uncertainty or indeterminacy)of 
x to A in X .Let f*A(x) =1–fA(x), the vague value 
VA(x) = [tA(x), 1−fA(x)] = [tA(x), f*A(x)]. Then, the 
unknown partπA(x) of the vague value VA(x) is 
defined as follows:πA(x) = 1−fA(x)−tA(x) = 
f*A(x)−tA(x) 

Definition:Vague Value 
Given x, the interval [tA(x), 1−fA(x)] is called the 
grade of membership (vague value) of x in A, and it is 
denoted as: VA(x) = [tA(x), 1−fA(x)]. The vague value 
[tA(x), 1−fA(x)] indicates that the exact grade of 
membership 휇A(x) of xmay be unknown but it is 
bounded bytA(x) ≤ 휇A(x) ≤ 1−fA(x). 

Definition: Similarity Measure between Vague 
Values  
In (Chen, 1995; Chen, 1997), Chen presented a 
similarity measure between vague values. Let VA(x) 
= [tA(x), 1−fA(x)] be a vague value, where tA(x)∈[0, 
1], fA(x)∈[0, 1] and 0≤ tA(x)+fA(x) ≤ 1. The score of 
the vague value VA(x) can be evaluated by the score 
function S shown as follows: S(VA(x)) = tA(x) −fA(x), 
where S(VA(x))∈[-1, 1].  
Let VA(x) and VB(x) be two vague values, where 
VA(x) = [tA(x), 1−fA(x)], VB(x) = [tB(x), 1−fB(x)], 
tx∈[0, 1], fx∈[0, 1]. The degree of similarity between 
the vague values VA(x) and VB(x) can be evaluated 
by the following similarity measure function, 

Sim(VA(x), VB(x)) =1–|(S(VA(x)) –S(VB(x)))/2|, 

whereS(VA(x))=tA(x) −fA(x) and S(VB(x)) = 
tB(x)−fB(x). The larger the value of Sim(VA(x), 
VB(x))is, the higher the degree of similarity between 
the vague values VA(x) and VB(x). It is obvious that if 
VA(x)and VB(x) are identicalthe degree of similarity 
between the vague values VA(x) and VB(x) is equal to 
1. 
 
2.3. Percentage of Sales Method 
Financial forecasting allows management team to 
anticipate a company’s future financial outcomes 
based on previous financial data. The 
percentageofsales method is popular with 
management team to project a budgeted set of pro 
forma financial statements and it is sometimes used 
in capital budgeting applications (Brealey, Myersand 
Allen, 2017; Ross, Westerfield,and Jaffe, 2016).It is a 
financial forecasting approach which is based on the 
premise that mostpro forma financial 
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statementaccounts (i.e., Balance Sheet and Income 
Statement Accounts) would vary with sales amount. 
The percentage of sales method assumes that all items 
on the income statement except interest expense and 
tax expense vary in direct proportion to the change in 
sales. The basic steps to follow for the percentage 
of sales method are: 

Step1: Deriving company’ssales growth rate and 
future sales amount 
The sales growth rate of a company is the percentage 
change in the company’s product portfoliosales 
amount(revenue) from one time period t0 to the 
nexttime period t1: 

g= (S1–S0)/S0,where 

S1=total sales amount of t1 (forecasted total sales 
amount $), 
S0= total sales amount of t0 (current total sales 
amount $), 
g = the sales growth rate of company’s product 
portfolio (%). 

A company’s future sales amount is derived based on 
the sales growth rate of the company’s product 
portfolio.The time period can be in years, seasons or 
in quarters. Once the sales growth rate has been 
evaluated, the total sales amount of t1can be 
forecasted:S1= S0(1 + g).Accordingly,the pro-forma 
balance sheet and income statement which vary 
directly with total sales amount can be determined.  

Step2: Predicting the amount of pro-
formafinancial statementaccounts 
Once the sales growth rateand salesamountis derived, 
financial statement accounts, such as cash, inventory, 
accounts receivable/payable, expenses, cost of goods 
sold (COGS) and net income, can bepredicted. The 
predictionis calculated as a percentage of the sales 
amounts during a particular base time period.That is 
to say, in order to derive reasonable sales amount for 
theforecasttime period, management 
teammustdetermine the sales growth ratefirst. 
 
III. PROPOSEDNEW METHOD FOR 
COMPANY’SFINANCIAL FORECASTING 
 
In this section, a new method for evaluatingsales 
growth rate of company’sproduct portfolio is 
presented as follows:  

Step 1: Soliciting vague values of products 
The vague membership values of products Qi 
(i=1,2,...,m) in the vaguegrade sheet can be solicited 
in this step.A company’sfinancial forecasting panel 
can employ the new polling method proposed by the 
author (Lin and Chiu, 2017) to solicit vague values 
E(Qij) of the j-th gradefor the i-thproduct Qi(i=1…m). 
The vague membership values E(Qij) (i=1...m; j=1…n) 
are filled in the vague grade sheet as shown in Table 
4,where E(Qij) denotes the solicited growth rate of the 
j-th gradefor the i-thproduct Qi, i denotes the ordinal 

number of the product,Gj is the j-th linguistic 
gradefor thei-thproduct. 

Table 4. Vague grade sheet

 

Step 2: Transforming numerical scores of the 
Solicited vague values  
In order to compute individual growth rate 
ofcompany’sproduct Qi, the solicitedmembership 
values Qij (i=1...m; j=1…n)  in the vague evaluation 
sheet must be transformed into numerical scores in 
this step. The new score functionproposed by the 
author (Lin and Chiu, 2017) can be used to transform 
the vague values E(Qij) into numerical scores.Thus, 
the numerical score of the vague value E(Qij) can be 
calculated by the following transforming score 
function: 

SL(E(Qij))=tA(xij)/2+(1-fA(xij))/2=(tA(xij)+fA*(xij))/2 (1) 

Step 3: Deriving the ranges of linguistic grades 
into numerical scores 
A set of linguistic grades are used to forecast the 
company’sgrowth rate forecasting regarding a 
product portfolio Q, where Q∈{Q1,Q2,…,Qi, …,Qm}. 
Assume that the set of linguistic grade assigned to the 
product Qiis G, where Gj∈{G1,G2,…,Gj,…,Gn}and 
0%≤m1j≤E(Gj)≤m2j≤100%,then the expected growth 
ratesagainst the j-thlinguistic grade Gjare evaluatedfor 
each product Qi as follows: 

E(Gj)= (1 – λ) m1j+ λm2j,(2) 

where λ∈[0, 1] denotes the optimism index 
determined by the evaluator, and E(Gj) is the 
expected growth rateagainst the j-thlinguistic grade 
Gj. If 0 ≤ λ ≤ 0.5, the evaluator is a pessimistic 
evaluator. If λ = 0.5, the evaluator is a normal 
evaluator. If 0.5 ≤ λ ≤1.0, the evaluator is an 
optimistic evaluator. 

Step 4: Computing individual growth rate 
ofcompany’sproduct Qi 
The individual growth rate E(Qi) is evaluatedfor each 
product Qi as follows: 
nn 
E(Qi)=∑ [E(Qij) E(Gj)] / ∑E(Qij), or 
j=1            j=1 

E(Qi) = [E(Qi1)×E(G1)+ E(Qi2)×E(G2) +···+ 
E(Qij)×E(Gj) 
+···+E(Qin)×E(Gn)]/[ E(Qi1)+ E(Qi2)+···+ E(Qin)](3) 

 
whereE(Qij) denotes the expected growth rate of the j-
th linguistic grade for the i-thproduct Qi, i denotes the 
ordinal number of the product,Gj is the j-th linguistic 
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grade grade, and E(Gj) is the expected growth 
rateagainst the j-thlinguistic grade Gj. 
 

Step 5:Computing compound growth rate 
ofcompany’s product portfolioQ 
A company’s product portfolio Q is a collection of all 
the products under a single brand ofthe 
company.Assume that the ratios of sales amount of 
the products Q1, Q2,…,Qi,…,and Qmare 
W(Q1)percent, W(Q2)percent,…,W(Qi)percent,…,and 
W(Qm)percent, respectively. Thus, the compound 
growth rate of the company’s product portfolio Q is 
calculated as follows: 

m 
E(Q)=∑ [E(Qi)W(Qi) ] (4) 
i=1,  

whereW(Qi) denotes the calculated weightings of the 
i-thproduct Qi(weight of the i-thproduct), m is the 
total number of products, satisfying  

m 
∑ W(Qi) =100% 
i=1,  
 
IV. NUMERICAL CASE STUDY 
 
A CNC machine manufacturer(Company X) in 
Taichung City was taken as a case study 
company.The Company Xmanufactures a group of 
related products (refer to as product portfolioQ or 
product line Q) under a single brand.The Company X 
planned to make financial forecasting of individual 
sales growth rate of company’s productportfolio 
Q,Q∈{Q1,Q2,Q3,Q4}, and further to derive compound 
sales growth rate of company's product portfolio 
Qfrom year 2016 to 2017.The proposed method of 
this study was employed forXCompany’sFinancial 
Forecasting. 
As shown in Table 5, the five linguistic grades used 
for the forecasting of the company’s growth rate are: 
G={G1,G2, G3,G4, G5}={Very High(VH), High(H), 
Moderate(M), Low(L), Very Low(VL)).The 
optimism indexλ determined by the evaluator is 0.60 
(i.e., λ = 0.60).Based on Eq.(2), the expected growth 
rateE(Gj)of the assignedlinguistic gradeGj for each 
product is calculated as follows: 

E(G5) = (1 – 0.60) × 80% + 0.60 × 100% = 92%, 
E (G4) = (1 – 0.60) × 60% + 0.60 × 80% = 72%, 
E (G3) = (1 – 0.60) × 40% + 0.60 × 60% = 52%, 
E (G2) = (1 – 0.60) × 20% + 0.60 × 40% = 32%, 
E (G1) = (1 – 0.60) × 0 %+ 0.60 × 20% = 12%. 

The corresponding expected growth rates of the five 
linguistic grades are shown in Table 5. 
 
Table 5.Standard Fuzzy Sets (SFS) for company’ssales amount 

growth rate forecasting 

 
A forecasting panel used a vague value sheet as 
shown in Table 6 to forecast the vague sales growth 
rates of the i-thproduct Qi (i=1...4) for 
company’sproduct portfolioQ. 
 
Table 6. Vague value sheet for forecastingsalesgrowth rate for 

company’sproduct portfolio 

 

It indicated that the forecasted vague values of the 
first product Q1are: [0.4,0.5] for High and [1, 1] for 
Very High. From Table 6, the forecasted vague 
values of the products Q1, Q2, Q3 and Q4can be 
represented by vague sets shown as follows: 
Q1 = {(VL, [0, 0]),(L, [0, 0]),(M, [0, 0]), (H, [0.4, 0.5]), 
(VH,[1, 1])}, 
Q2={(VL,[0, 0]),(L, [0, 0]),(M, [0,0]),(H,[0.4, 
0.5]),(VH,[0.8, 0.9])}, 
Q3 
={(VL,[0,0]),(L,[0.4,0.5]),(M,[1,1]),(H,[0.6,0.7]),(VH,[
0.4, 0.5])}, 
Q4={(VL,[0.8,0.9]),(L,[0.5,0.6]),(M,[0.2,0.3]),(H,[0,05]),
(VH,[0, 0])}. 

Using Eq. (1), the forecasted vague values of the 
products Q1, Q2, Q3 and Q4can be transformed 
intonumerical scores. Using Eq. (3), the forecasted 
sales growth rate for the first product Q1 can be 
calculated as: 

E(Q1)=[E(Q11)×E(VH)+E(Q12)×E(H)+E(Q13)×E(M)+ 
E(Q14)×E(L)+E(Q15)×E(VL)]/[E(O11)+E(O12)+E(O13)
+E(Q14)+E(Q15)]/[E(Qi1)+E(Qi2)+E(Qi3)+E(Qi4)+E(Qi

5)]=(0.45*32%+1*12%)/(0.45+1) =18.2%. 

Similarly, the forecasted sales growth rates for the 
product Q2, Q3,Q4 can be calculated as: 

E(Q2)= (0.45*32%+0.85*12%)/(0.45+0.85) =18.9%, 
E(Q3)= 
(0.45*72%+1*52%+0.65*32%+0.45*12%)/(0.45+1+
0.65+0.45) =43.4%, 
E(Q4)=(0.85*92%+0.55*72%+0.25*52%)/(0.85+0.55+0.
25)=79.3%. 

TheX Corporation’s product portfolio Q is a 
collection of four (4) products.The reported 
ratios of sales amount of the products Q1, Q2, Q3, 
Q4and Q5are20 percent, 30 percent, 25 percent and 25 
percent, respectively, i.e. W(Q1) = 0.20, W(Q2) 
=0.30, W(Q3) =0.25, W(Q4) =0.25. Using Eq. (4),the 
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forecasted growth rate of the product portfolio was 
calculated as follows: 

4 
E(Q)=∑ [W(Qi)E(Qi)]i=1  

=0.2*18.2%+0.3*18.9%+0.25*43.4%+0.25*79.3%=3
9.94%. 

This is to say that the sales growth rate E(Q) of 
thecompany’s product portfolioQfrom year 2016 to 
2017 was predicted as 39.94%. 
The case study results showed that the proposed 
method is useful in:(1) providing 
acollectiveevaluation method to the financial 
forecastingpanel for conducting company’s financial 
forecasting,(2)derivingcompany’s individual 
product sales growth rate, and (3)derivingcompound 
sales growth rate of company'sproduct portfolio. 
 
CONCLUSIONS 
 
In company’s financial management, financial 
forecasting helps to developa pro forma financial 
statement for the company’s strategic goal and 
objectives. A common method for developing a pro 
forma financial statementis the percentage of sales 
method. Like the cash budget, the percentage of sales 
method also relies heavily on the sales forecast. 
Growth of sales amount is essential in the success of 
any business, and compound growth rate 
ofcompany’s product portfoliois a direct way to 
assess how successfully a company is doing its 
business.As a best practice, a financial 
forecastingpanel composed of financial expert 
and/or senior management is called on to derive 
individualproduct’s sales growth rate and further to 
forecastcompound sales growth rate of 
company'sproduct portfolio based on their precious 
knowledge or experience of the firm or industry. 
In this paper, a new financial forecasting method is 
proposed to the financial forecasting panel for 
forecasting company’s sales growth rate employing a 
vague set based forecasting grade sheet.The 
forecasting grades allocated to the products in the 
forecasting sheet can be regarded as a vague set, 
where each element in the universe of discourse 
belonging to a vague set is represented by a vague 
value in [0, 1]. The numerical case study presented in 

this section is served to demonstrate the potential 
capability of the new method for forecasting the 
individual sales growth rate of company’s 
productand the compoundsales growth rate of the 
company’s product portfolio. 
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