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Ø Analysis on marketing performance on one of oral anticoagulant drugs, and

insights on the specific values of key marketing tactics.

Ø Estimations on marketing contributions and ROIs of key marketing tactics.

Ø Discussions on optimization of the budget under different scenarios.

Ø Addressing a number of specific business questions.
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Ø A large Pharmaceutical company is interested in marketing performance on
one of its oral anticoagulant drugs.

Ø The business is highly competitive market and it is expected that the
marketing drives a significant portion of the total sales.

Ø The stakeholders think that marketing drives from 25% to 50% of the total
business.

Ø A large portion of the marketing budget is targeted towards Direct-To-
Consumer (DTC) advertising.

Ø DTC_TV and DTC_Display are two of the large spend categories.
Ø The largest marketing activity that targets the prescribers is the detailing.
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Ø While for detailing and DTC display, it is believed that the shape of the

response curve is diminishing returns to scale, many believe that DTC TV

may have an S-shaped response curve.

Ø Additionally, many think that sustained competitive DTC TV

advertisement has hurt the business significantly and poses a continuous

risk for growth.
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Ø The drugs has a comparatively high gross profit margin of 70%

Ø The price of one prescription is about $300

Ø The marketing cost data:

Tactic Unit Cost per Unit
TV GRP $2,500.00
PDEs Count(Thounsands) $5,500.00
Display Impresstion(millions) $72,000.00
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Ø What are the historical contributions of DTC TV, DTC Display and Detailing? I.e., 
how much incremental business and profit have they generated? 

Ø What are the sales and profit ROIs of DTC TV, DTC Display and Detailing? 
Ø Generate the sales and GP (Gross Profit) response curves of DTC TV, DTC Display 

and Detailing. 

Ø How much should the company spend to maximize the net profit next month? 
• The company is contemplating to allocate $360,000 to marketing next month. They 

plan to allocate equally among DTC TV, Detailing and DTC Display. How should 
this fund be allocated among the three tactics to maximize the net profit? How much 
additional GP and net profit can be realized by this optimal reallocation? Assume no 
additional constraints on the spend level for the three tactics. 

• Same as a) but the company wants to impose ±25% constraints on the spend levels 
of each of the three tactics. 

• Same as a) but the budget size is $600,000. 

Ø How much has the competitive DTC TV hurt the business? 
Ø What is the influence of UR on Sales? 
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Ø Nonlinear Model

Ø Data: Monthly data spanning over four years: 2011-2014 are to be used for the

analysis.

Ø Variables:

𝑦 = 𝑓 𝑥,𝛽 + 𝜀
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Ø Linear Model:

Ø R_sqr=0.9446

Ø MAPE=2.68%
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Ø Nonlinear Model:

Ø Assume Comp_DTC_TV: logarithmic transformations;

TV, PDEs, DTC_Display: Power

Ø Since detailing and DTC_Display was believed that the shape of response curve is

diminishing returns to scale; DTC_TV may have an S-shaped response curve. That

is to say, power must be less than 1.
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Ø Nonlinear Model:

Ø Assume Comp_DTC_TV: logarithmic transformations;

TV: Gompertz

PDEs, DTC_Display: logarithmic transformations

Ø Approximately S-shaped

Ø Assume

• Belta 1=700

• When x=0, Belta 2=0.43

• When x=100, Belta 3=0.01
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Ø Nonlinear Model:

𝑦 = 1549.4+ 46.6983 ∗ 𝐹𝑜𝑟𝑚𝑢𝑙𝑎𝑟𝑦 − 11.8355 ∗ 𝑈𝑅 + 369.8 ∗ 𝑁𝑜𝑣>?@
+368.1 ∗ 𝐷𝑒𝑐>?@ − 76.1788 ∗ 𝑙𝑜𝑔 𝐷𝑇𝐶HI + 195.1 ∗ log 𝑃𝐷𝐸𝑠 + 116.5 ∗ log 𝐷𝑖𝑠𝑝𝑙𝑎𝑦
+577.7*exp(-‐‑7.05*exp(-‐‑0.0423*(TV)))
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Ø Model fit:
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Sales yhat

Ø R2: 0.98306

Ø MAPE: 1.517

Ø DW: 1.64
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Ø Residual Plot:
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Ø Holdout Test:

Ø R2: 0.9867

Ø MAPE: 1.0732

Ø DW: 1.642

1500

1700

1900

2100

2300

2500

2700

2900

3100

20
11

/1
/1

20
11

/3
/1

20
11

/5
/1

20
11

/7
/1

20
11

/9
/1

20
11

/1
1/
1

20
12

/1
/1

20
12

/3
/1

20
12

/5
/1

20
12

/7
/1

20
12

/9
/1

20
12

/1
1/
1

20
13

/1
/1

20
13

/3
/1

20
13

/5
/1

20
13

/7
/1

20
13

/9
/1

20
13

/1
1/
1

20
14

/1
/1

20
14

/3
/1

20
14

/5
/1

20
14

/7
/1

20
14

/9
/1

20
14

/1
1/
1

Holdout	  Test

Sales yhat



STAT 654

Insights � and � 

Recommendation



WWW.1PPT.COM

Marketing � Contributions

STAT  654

Ø Marketing drove around 21% of sales in

2011-2014

Ø Focused on own DTC TV advertisement

drove most contribution of the three

marketing tactics followed by PDEs and

Display.

Contributions  – 2011-14
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Ø Overall, the marketing returned above the break-even (ROI = 2.918)

Ø Display shows below break-even ROI, but TV and PDEs show health average ROIs

Ø TV shows a lot of potential for profitable increase in investment

Marketing  Average  ROIs  – 2011-2014
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Ø The company is contemplating to allocate $360,000 to marketing next month. They

plan to allocated equally among DTC_TV, Detailing and DTC_Display.

Ø We recommend the following re-allocation to improve the return from ~$361K to

~$497K GP (i.e. ~$136K GP increase a month)

Ø This re-allocation can result in estimated additional $1,632K of Gross Profit with

the same budget over the next 12 months.
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Ø The company is contemplating to allocate $360,000 equally among these three

tactics, and the company wants to impose ±25%	  constraints on the spend levels of

each of the three tactics.

Ø We recommend the following re-allocation to increase the budge size from $360K to

$450K a month.

Ø This re-allocation can result in estimated additional $30K of Gross Profit with the

budget size of $450,000 over the next 12 months.
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Ø Budget Size is $600,000.

Ø We recommend the following re-allocation to improve the return from ~$568K to

~$612K GP (i.e. ~$44K GP increase a month)

Ø This re-allocation can result in estimated additional $528K of Gross Profit with the

same budget over the next 12 months.



WWW.1PPT.COM

Additional � Insights

STAT  654

Ø Q: How much has the competitive DTC TV hurt the business?

Ø A: According to the nonlinear model, B_DTC_TV (coefficient) equals to -76.1788,

which means that the increase of competitive DTC TV will decrease this drug’s sales.

Ø Q: What is the influence of UR on sales?

Ø A: B_UR equals to -11.8355, which means the influence of UR on sales is negative.

With the increase of UR, the sales will decrease.
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Thank	  You!


