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Business analytics is the practice of using data to improve decision-making and

performance in organizations. It encompasses various methods and tools to collect
analyze, and interpret data effectively. The key components are:
1. Data Collection:

o Gathering data from various sources, such as customer feedback, operational
metrics, and financial records.

2. Data Analysis:
o Applying statistical methods, algorithms, and software tools to uncover insights
trends, and patterns.
3. Decision Support:

o Using the insights to make strategic decisions and solve business problems
Business analytics can be divided into three main categories:

o Descriptive Analytics (examines past data),
o Predictive Analytics (forecasts future trends),
e Prescriptive Analytics (suggests optimal actions).

It’s widely used across industries like retail, healthcare, finance, and manufacturing to
enhance efficiency, maximize profits, and improve customer experience.
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DMU X1 X2 y
A 10 40 10
15 25 10

C 32 24 16
D 48 16 16
E 24 48 16

F 54 27 18
G 50 60 20
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This water quality management problem can be formulated as the following optimization model:

H H
min ) GiBix; + Y _ Siy; (14)
i=1 i=1
Subject to:
(Water quality requirement)
n
Y Bi(l—E)x; <L, vi (15)
i=1
(Wastewater treatment capacity)
xi < W;, Vi (16)
(Wastewater discharge capacity)
yi=W;—x,vi (17)

where:

C; = the cost of BOD removal at factory i ($/ton)

B; = the BOD concentration of wastewater at factory i (10_6 ton/m?3)

S; = the service fee of wastewater discharged into the municipal sewage system from factory i (5/ m?)
E; = the BOD removal etficiency of the wastewater treatment system at factory i (%)

L = the BOD mass limit (103 ton)

W; = the daily volume of wastewater produced at factory i (m3/ day)

x; = the volume of wastewater treated by the wastewater treatment system of factory i (m?)

y; = the volume of wastewater discharged into the municipal sewage system from factory i (m?)

Table 1. Parameter values for the regional water quality management problem illustrated in Figure 1.

Influent BOD Wastewater BOD Treatment BOD Removal Sewage Fee
(mg/L) (m3/d) Cost ($/ton) Efficiency ($/m3)
Dairy factory 850 1200 400 0.9 0.56
Beverage factory 400 4000 500 0.95 0.25
BOD mass limit (kg) 170

Penalty ($/ton) 5000




