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Company Profile

Founded: 1988 in Surabaya, Indonesia 

Products: stationary gifts, home 
decoration, paintings,
high-end gifts and home décor 
targeted at affluent women

Customers: ~5000 customers

Internal: 
Á23 employees: 1 manager, 7 warehouse 
workers, 4 specialists, 11 salespersons
ÁSales: ~200,000 USD per year
Á25 suppliers from China (15) and Europe 
(10)
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Project Summary

Current Operations Proposed Project Benefits

Better tracking of customer 
preferences and relationships

Efficient record-keeping of suppliers 
and transactions 

Ability to forecast future demand 
and maximize profits

Eliminate errors and inconsistencies 
in scheduling

Manual records of suppliers and 
customers

Cash register database for sales and 
inventory

Relatively complex relationships 
with ~5,000 customers and 1,500 

products
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Query 1: Promotion Effectiveness

Business Purpose

This query would allow the client to determine both the relative effectiveness of their promotional schemes, as well as the 
ideal demographic to target with each one. Effectiveness is determined by calculating those promotions which drove the 
largest increase in sales without providing overwhelming discounts. Demographic targeting is determined by calculating a 
68% confidence interval for age and income, while for gender it is based on a comparison of revenue the promotion 
generated with men and women. 

Mathematical Model

Optimal Demographic Targeting
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Query 1: Promotion Effectiveness

SELECT Transaction.PromoID, Nz(Count(Customer.Gender),0) AS CountofFemales, 
Avg(IIf (([price] -[discount])>0,[quantity]*([price]-[discount]),[quantity]*[price])) AS FemaleRev

FROM Promotion INNER JOIN (Customer INNER JOIN [Transaction] ON Customer.CID= Transaction.CID) ON Promotion.PromoID= 
Transaction.PromoID

WHERE Customer.Gender="F"
GROUP BY Transaction.PromoID;

SELECT Transaction.PromoID, Avg(Customer.Age) AS AverageAge, StDev(Customer.Age) AS AgeSD, Avg(Customer.Income) AS AverageIncome, 
StDev(Customer.Income) AS IncomeSD, Promotion.end_date-Promotion.start_dateAS promo_length

FROM Customer INNER JOIN (Promotion INNER JOIN [Transaction] ON Promotion.PromoID= Transaction.PromoID) ON Customer.CID= 
Transaction.CID

GROUP BY Transaction.PromoID, Promotion.end_date-Promotion.start_date;

1&2. MaleCount & FemaleCount: count # of male and female customers who have used each promotion in a 
transaction, as well as average revenue generated per male/female customer

3. PromoRawDataȡ ÃÁÌÃÕÌÁÔÅÓ ÒÁ× ÁÖÅÒÁÇÅÓ Ǫ 3$ȭÓ ÆÏÒ ÁÇÅ ÁÎÄ ÉÎÃÏÍÅȟ ÁÓ ×ÅÌÌ ÁÓ ÌÅÎÇÔÈ ÏÆ ÅÁÃÈ ÐÒÏÍÏÔÉÏÎ

SELECT Promotion.PromoID, Sum(IIf ([ tran_date]<[start_date] And [tran_date]>=[start_date]-[promo_length],[price]*[quantity],0)) AS 
PrePromoRevenue

FROM [Transaction], Promotion INNER JOIN Promo_Analysis_RawDataON Promotion.PromoID= Promo_Analysis_RawData.PromoID
GROUP BY Promotion.PromoID;

4. PrePromoRevenue: calculates revenue for previous time period of equal length for each promotion
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Query 1: Promotion Effectiveness

SELECT Promotion.PromoID, 
Sum(IIf ([ tran_date]<[end_date] And [tran_date]>=[start_date] And Transaction.PromoID=Promotion.PromoID, 

IIf ([price]-[discount]>=0,([price]-[discount])*[quantity],[price]*[quantity]),0)) AS PromoRevenue, 
Sum(IIf ([ tran_date]<[end_date] And [tran_date]>=[start_date] And Transaction.PromoID=Promotion.PromoID, 

[discount]*[quantity],0)) AS PromoLoss
FROM (Promotion INNER JOIN [Transaction] ON Promotion.PromoID= Transaction.PromoID) INNER JOIN 

Promo_Analysis_RawDataON Promotion.PromoID= Promo_Analysis_RawData.PromoID
GROUP BY Promotion.PromoID;

5. PromoRevAnalysis: calculates total revenue and loss due to discount during promotional period

SELECT Promo_Analysis_RawData.PromoID, IIf ([MaleRev]>[FemaleRev],"M",IIf ([MaleRev]=[FemaleRev],"Neutral","F")) 
AS TargetGender, [AverageIncome]-[IncomeSD] AS IncomeLow, [AverageIncome]+[IncomeSD] AS IncomeHigh, 
[AverageAge]-[AgeSD] AS AgeLow, [AverageAge]+[AgeSD] AS AgeHigh

FROM Promo_Rev_Analysis, Promo_Analysis_RawDataINNER JOIN (FemaleCountINNER JOIN (MaleCountINNER JOIN 
(Customer INNER JOIN [Transaction] ON Customer.CID= Transaction.CID) ON MaleCount.PromoID= 
Transaction.PromoID) ON FemaleCount.PromoID= Transaction.PromoID) ON 
Promo_Analysis_RawData.PromoID= Transaction.PromoID

GROUP BY Promo_Analysis_RawData.PromoID;

6. PromoDemoAnalysis: generates target gender and confidence intervals for age/income based on prior 
raw data
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Query 1: Promotion Effectiveness

7. PromoQueryFinal : final output and calculations

SELECT Promo_Rev_Analysis.PromoID, Promo_Demo_Analysis.TargetGender, 
IIf (Promo_Demo_Analysis.TargetGender="M",[CountofMales]/([ CountofMales]+[CountofFemales]),IIf (Promo

_Demo_Analysis.TargetGender="F",[CountofFemales]/([ CountofMales]+[CountofFemales]),0)) AS 
GenderSpread, 

[MaleRev] AS AverageMaleRevenue, [FemaleRev] AS AverageFemaleRevenue, Promo_Demo_Analysis.IncomeLow, 
Promo_Demo_Analysis.IncomeHigh, 
Promo_Demo_Analysis.AgeLow, Promo_Demo_Analysis.AgeHigh, 
Promo_Rev_Analysis.[PromoRevenue]-PrePromo_Revenue.[PrePromoRevenue] AS RevenueGain, 
Promo_Rev_Analysis.PromoLossAS DiscountLosses, 
Promo_Rev_Analysis.[PromoRevenue]-PrePromo_Revenue.[PrePromoRevenue]-Promo_Rev_Analysis.[PromoLoss] 
AS Net_Lift

FROM (((Promo_Demo_AnalysisINNER JOIN Promo_Rev_AnalysisON Promo_Demo_Analysis.PromoID= 
Promo_Rev_Analysis.PromoID) INNER JOIN PrePromo_RevenueON Promo_Rev_Analysis.PromoID= 
PrePromo_Revenue.PromoID) INNER JOIN FemaleCountON PrePromo_Revenue.PromoID= 
FemaleCount.PromoID) INNER JOIN MaleCountON FemaleCount.PromoID= MaleCount.PromoID

WHERE Promo_Demo_Analysis.PromoID=[Promo_Rev_Analysis].[PromoID];
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Query 1: Promotion Effectiveness

PromoID

Target 

Gender

Gender 

Spread

Average Male 

Revenue

Average Female 

Revenue Income LowIncome High

Age 

Low

Age 

High Revenue Gain

Discount 

Losses Net Lift

1 M 75% 215.83$            157.50$                23,766$       78,734$        18.90 54.6046 780$                  125$        655$                  

2 F 45% 186.67$            349.00$                26,336$       73,664$        20.52 58.2118 2,280$              250$        2,030$              

3 F 43% 116.25$            383.33$                28,722$       82,706$        21.64 62.3634 (1,500)$            1,000$    (2,500)$            

4 F 20% 121.25$            225.00$                24,534$       91,466$        18.33 55.2716 (590)$                240$        (830)$                

5 F 30% 152.14$            185.00$                27,167$       70,833$        19.17 58.4288 670$                  440$        230$                  
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Query 2: Manufacturer Rating

Business Purpose

This query would allow the client to improve their product sourcing, based on empirical returns and transactions 
data from each manufacturer. Based on the return rate and revenue gained, each manufacturer is assigned to a 
particular section, sorted from best to worst. The client can, over time, filter out unreliable manufacturers and only 
use the manufacturers that consistently produce products without defects and that gain substantial revenue, or at 
least renegotiate with the manufacturers.

Mathematical Model
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Mfr Return Rate Revenue Gained per Mfr

Calculated as a 
percentage and plotted 
on the Y-axis of model 
graph

Calculated as a total and 
plotted on the X-axis of 
model graph
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Confidence Interval

Calculates confidence interval to divide 
the model graph into quadrants to quickly 
and easily separate and rank 
manufacturers

RR = Return Rate
R = Revenue
{M} = Products 
produced by a 
Mfr
CI = Confidence 
Interval
P = Price
D = Discount
Q = Quantity
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Query 2: Manufacturer Rating

Top 
Manufacturer
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Manufacturer Rating Map
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MID revenue return_rate

1 $1,070.00 33.33

2 $1,585.00 33.33

3 $1,140.00 55.56

4 $1,770.00 77.78

5 $1,265.00 77.78

6 $970.00 11.11

7 $1,850.00 44.44

8 $1,360.00 11.11

9 $1,115.00 77.78

10 $785.00 0.00

Bounds_reliability_revenue

LB_return_rate UB_return_rate LB_revenue UB_revenue

14.06 70.38 958.35 1,623.65
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Query 2: Manufacturer Rating

1. Query to calculate return rate for each manufacturer:
SELECT [Num-products/Manufacturer].Mid, [Num-returns/Manufacturer].num_returns, [Num_

products/Manufacturer].num_products, ([num_returns]/[ num_products])*100 AS return_rate
FROM (Manufacturer LEFT JOIN [Num-returns/Manufacturer] ON Manufacturer.MID = [Num

returns/Manufacturer].Product_MID) INNER JOIN [Num-products/Manufacturer] ON Manufacturer.MID = 
[Num-products/Manufacturer].MID

ORDER BY ([num_returns]/[ num_products])*100;

2. Query to calculate revenue gained for each manufacturer:
A. Calculate revenue per product:

SELECT Inventory_Item.PID, Sum(([quantity]*[price])) AS total
FROM Inventory_ItemINNER JOIN [Transaction] ON Inventory_Item.TranID= Transaction.TranID
GROUP BY Inventory_Item.PID;

SQL Implementation
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Query 2: Manufacturer Rating
B. Based on which manufacturer produced each product, calculate revenue per manufacturer:

SELECT Product.Mid, Sum(Nz([total])) AS Revenue
FROM Product LEFT JOIN [Revenue per Product] ON Product.[PID] = [Revenue per Product].[PID]
GROUP BY Product.Mid
ORDER BY Product.Mid;

C. Determine standard deviation and average for return_rate and revenue
SELECT StDev([Manufacturer Reliability Rating].return_rate) AS SD_return_rate, Avg([Manufacturer Reliability 

Rating].return_rate) AS Av_return_rate, StDev([Revenue per Manufacturer].Revenue) AS SD_revenue, 
Avg([Revenue per Manufacturer].Revenue) AS Av_revenue

FROM [Manufacturer Reliability Rating], [Revenue per Manufacturer];

D. Calculate lower and upper bounds for return_rate and revenue
SELECT [Av_return_rate]-[SD_return_rate] AS LB_return_rate, [Av_return_rate]+[SD_return_rate] AS [UB 
return_rate], [Av_revenue]-[SD_revenue] AS LB_revenue, [Av_revenue]+[SD_revenue] AS UB_revenue
FROM [Std_Dev/ Avg_Reliability_Revenue];
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Query 3: Demand Forecasting

Business Purpose

This query would allow the company to forecast demand using historical sales data which will allow them to 
better understand consumer preferences. It will also help the company minimize wait time and cost by accurately 
computing economic order quantity, lead time, and inventory levels .

Mathematical Model

▼ = ●
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Exponential Smoothing

- Forecast the next months data 
using previous months data 
using α= 0.5

Tracking Signal Mean Average Deviation

TS = 
В░
▪ ▄░

╜═╓

- Tracking signal warns if 
actual demand does not reflect 
assumptions in forecast

- Is a robust measure of the 
variability of the data

MAD = 
В░
▪ ▄░

▪

▄░= error
▪= time period

▼◄= estimated demand
●=  actual sales
α = smoothing factor
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SELECT Month([tran_date]) & "/" & Year([tran_date]) AS [Month/Year], Requests.PID, 
Sum(Requests.Quantity) AS Quantity

FROM [Transaction] INNER JOIN Requests ON Transaction.TranID= Requests.TranID
GROUP BY Month([tran_date]) & "/" & Year([tran_date]), Requests.PID
HAVING (((Requests.PID)=[Product ID]))
ORDER BY Month([tran_date]) & "/" & Year([tran_date]);

Query 3: Demand Forecasting

SQL Implementation

Allows users to 

select which 

productôs sales 

data to view
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Query 3: Demand Forecasting
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Query 4: Locating Kiosks

Purpose

Business 
Justification

Locates new kiosks that would decrease travel distance for the most valuable 
customers, and generate even more revenue from these customers

Increasing the frequency of customer purchases will maximize revenues and 
minimize demand-weighted distance between where the customer lives and the 
nearest retail location.  

1. Import results of queries into MS Excel
2. Run custom VBA function to calculate distances
3. Use Upgraded Excel Solver to solve integer program
4. Export results into MS Access

Implementation



Client Overview EER Diagram Relational Schema NormalizationQueries

2. Query to calculate total revenue generated by customers living in each city for past 12 months:
A. Calculate total revenue by transaction:

SELECT Requests.TranID, Sum([Requests].[MSRP]*[Requests].[Quantity]) AS Revenue
FROM [Transaction] INNER JOIN Requests ON Transaction.TranID= Requests.TranID
WHERE (((Transaction.tran_date)>DateSerial(Year(Date()),Month(Date()) - 12,Day(Date()))))
GROUP BY Requests.TranID;

1. Query to find the set C, the current supply locations:
SELECT DISTINCT Location.cityAS Current_Locations
FROM Location, Location_Central_Retail, Location_Store_Within_Store
WHERE (((Location.LocID)=[Location_Central_Retail].[LocID])) OR 

(((Location.LocID)=[Location_Store_Within_Store].[LocID]))
ORDER BY Location.city;

Query 4: Locating Kiosks

SQL Implementation



Client Overview EER Diagram Relational Schema NormalizationQueries

B. Calculate total revenue by customer:
SELECT Transaction.CID, Sum([Revenue by Transaction].Revenue) AS [Revenue by Customer]
FROM [Revenue by Transaction] INNER JOIN [Transaction] ON [Revenue by Transaction].TranID

= Transaction.TranID
WHERE ((([Revenue by Transaction].TranID)=[Transaction].[TranID]))
GROUP BY Transaction.CID;

C. Calculate total revenue by city:
SELECT Customer.city, Sum([Revenue by Customer].[Revenue by Customer]) AS [Revenue by 

City]
FROM [Revenue by Customer] INNER JOIN Customer ON [Revenue by Customer].CID = 

Customer.CID
WHERE ((([Revenue by Customer].CID)=[Customer].[CID]))
GROUP BY Customer.city;

Query 4: Locating Kiosks
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Query 4: Locating Kiosks

Visual Basic code to calculate distances between current kiosk locations and potential locations:
Function Haversine(lat1 As Double, lon1 As Double, lat2 As Double, lon2 As Double)

lat1 = lat1 * (4 * Atn(1) / 180)
lon1 = lon1 * (4 * Atn(1) / 180)
lat2 = lat2 * (4 * Atn(1) / 180)
lon2 = lon2 * (4 * Atn(1) / 180)
dlon = lon2 - lon1
dlat = lat2 - lat1
a = (Sin(dlat / 2)) ^ 2 + Cos(lat1) * Cos(lat2) * (Sin(dlon / 2)) ^ 2
c = 2 * Atn(Sqr(a) / Sqr(1 - a))
Haversine= 6371 * c

End Function
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Modified P-Median 
Problem

Query 4: Locating Kiosks

Integer Program to determine optimal location for new kiosk:
Mathematical Model



Client Overview EER Diagram Relational Schema NormalizationQueries

Query 4: Locating Kiosks

If Pipiland wants to open a kiosk in a new city, then the optimal choice is Surakarta.  
Below is a comparison of the total demand weighted travel distances before and 
after the opening of the kiosk.
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Purpose

Business 
Justification

Rank employees by productivity to determine which sales agents work best together. 
This query would track pairs of agents’ productivity in terms of sales revenue. 

Allow the company to increase its effectiveness better schedule employees so that 
pairs of employees that work well together (i.e. yield the most profit in the past) are 
scheduled to work at the same time and maximize the human resources. Also a 
method to evaluate employees performance.

Query 5: Employee Relations

Implementation
1. Input SQL into Access
2. No other programs needed

Mathematical 
Model

Possible number of pairings: 
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Query 5: Employee Relations

1. Revenue/Timeslot 
Count the total revenue per timeslot:

SELECT Timeslot.SlotID, Sum([transaction].[quantity]*[transaction].[price]) AS Revenue
FROM Timeslot INNER JOIN [Transaction] ON Timeslot.[SlotID] = Transaction.[SlotID]
GROUP BY Timeslot.SlotID;

2. Employee/Revenue Pairs 
Count the revenue in each instances of timeslot grouped by employee pairs:

SELECT sched1.SlotID, e1.emp_name AS Employee1, e2.emp_name AS Employee2, [Revenue/Timeslot].Revenue
FROM Scheduled_DuringAS sched1, Scheduled_DuringAS sched2, Employee AS e1, Employee AS e2, 
[Revenue/Timeslot]
WHERE (((sched1.SlotID)=[sched2].[SlotID]) AND ((sched1.SSN)<[sched2].[SSN]) AND ((e1.ssn)=[sched1].[ssn]) AND 
((e2.ssn)=[sched2].[ssn]) AND (([Revenue/Timeslot].SlotID)=[sched1].[SlotID]));

SQL Implementation
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Query 5: Employee Relations

3. Productivity of Employee Pairs
count the aggregate average of revenue made by each pairs of 
employees

SELECT [Employee/Revenue Pairs].Employee1, 
[Employee/Revenue Pairs].Employee2, 
Avg([Employee/Revenue Pairs].Revenue) 
AS AvgOfRevenue

FROM [Employee/Revenue Pairs]
GROUP BY [Employee/Revenue Pairs].Employee1, 

[Employee/Revenue Pairs].Employee2
ORDER BY Avg([Employee/Revenue Pairs].Revenue) 

DESC;

Employee1 Employee2
Average

Revenue/timeslot

Debby Jhonny
950.00

Debby Annie
781.67

Tom Jhonny
350.00

Debby Renne
342.50

Tom Renne
328.33

Annie Jhonny
246.67

Tom Debby
215.00

Renne Jhonny
200.00

Tom Annie
140.00

Annie Renne
100.00
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Query 5: Employee Relations

Employee1 Employee2
Average

Revenue/timesl
ot
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950.00

Debby Annie
781.67

Tom Jhonny
350.00
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Relation 1: Inventory Item

Inventory_Item (IID, PID, SHID, LocID, Location_Type, TranID, Pname, 
description, MSRP, MID3)

2NF 
Decomposition

2

Inventory_Item (IID, PID, SHID, LocID, Location_Type, TranID)
Catalog_Product(PID,Pname, description, MSRP, MID3)

1NF 
Decomposition

1

Relation is already in 1NF since there are no multi-valued attributes.

3NF & BCNF 
Decomposition

3

Inventory_Item (IID, PID, SHID, LocID, TranID)
Catalog_Product(PID,Pname, description, MSRP, MID3)
Store_Location(LocID, Location_Type)
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Relation 2: Shipment

Shipment (MID, SHID, Mname, phone, email, address, date_shipped, 
date_received, cost_per_item, ISID2)

2NF 
Decomposition

2
Shipment (SHID, date_shipped, date_received, cost_per_item, ISID2)
Man_Email(MID, email)
Man_Phone(MID, phone)
Manufacturer (MID, Mname, address)

1NF 
Decomposition

1
Shipment (MID, SHID, Mname, address, date_shipped, date_received, cost_per_item, ISID2)
Man_Email(MID, email)
Man_Phone(MID, phone)

3NF & BCNF 
Decomposition

3
Shipment (SHID, date_shipped, date_received, ISID2)

Man_Email(MID, email)
Man_Phone(MID, phone)

Manufacturer (MID, Mname, address)
Ship_Cost(ISID2, cost_per_item)



Thank You!
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