
Clothing Sell-off Percents 
 
Question Hi, I really need help 
here. I have a sample set of 
several items of clothing and I 
have their sell-off %'s by week, 
but what I need to determine is a 
model which predicts the 8th 
week clearance (cumulative sales 
units divided by total receipt 
units) from the 6th week 
clearance. So, for example, if I 
have the following:  
 
style. week1     week2.     week3.      week4      week5     week6.      week7.    week8 
1.      12.5%    27.8%      48.1%      68.8%      88.9%     99.9%      99.9%     99.9% 

2.      60.1%    99.9%      99.9%      99.9%      99.9%     99.9%      99.9%     99.9% 

3.      53.3%    80.0%      85.5%      91.3%      92.3%     99.9%      99.8%     99.9% 

4.      16.9%    43.9%      65.2%      75.1%       82.5%    86.9%      89.9%     91.8% 

5.        8.3%    19.7%      33.2%      41.5%      48.5%     56.1%      58.0%     62.0% 

6.       14.9%   26.9%      37.6%      46%.0      51.6%     56.5%      59.6%     61.2% 

7.       15.7%   29.7%      35.1%      36.7%      39.4%     46.3%      49.1%     55.1% 

 
I need to determine (for future styles) what the 8th week clearance is 
from just the 6th week clearance. I've tried linear regression models 
but because this is a function of sales and stock it isn't exact. Are there 
any other models/methods to predict this that you could point me 
to/explain? Any help would be greatly appreciated. 
- Sarah, South Africa 
 
Answer: Sarah, this problem is interesting because, as you mention, the 
prediction model should be a function of both past sales and current 
stock. A typical linear regression method, based only on past sales, 



doesn’t seem to work so well. 
 
An alternative prediction model that takes into account the “ceiling” on 
the stock available can be based on exponential growth (or decay) seen 

in biological processes. This model basically says that the rate at which 
a population is changing is proportional to the number presently in the 
population. As described in more detail below, the function describing 
this type of process is an exponential. The function asymptotes to the 
ultimate value of 100% sold, as shown in this depiction 
 
Using your data, I fit an exponential to the sales data for weeks 3-6 and 
extrapolated it to week 8, as shown in the figure. 
 



 
Using a representative subset of the full data set you sent (590 styles in 
Excel), I as found that the error in the predicted per cent sales for week 
8 was within 3% of the actual value.  
 
The following is a more detailed description of the method. 
 
As mentioned above, the model assumes that the rate at which units are 
being sold is proportinal to the current number of items. In 
mathematical terms, using the notation of calculus, this can be 
expressed as a simple differential equation with S = sales as a function 
of time and a = “growth” rate. 

 
The negative sign means that the growth rate is negative (in which case 
it should really be considered a death rate). This equation is solved 
using the following steps: 
 

 
Using the initial condition f(0) = original number sold in week 1, the 
model can be represented as  
 
 
 
 
 
To implement the model, the parameter a needs to be fit to the data. 
This is actually done by taking the logarithm of the sales data and 
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fitting a line (linear regression) to the values. An example of the logged 
data and the linear (least squares) fit to the exponent is shown here. The 
good news is that the transformation is indeed linear. It should be 
mentioned that the first 2 weeks have been ignored in order to get a 

good fit. This may be because the earliest sales don’t “feel” the effect 
of finite stock and thus don’t follow the exponential model. 
 
So there you have it. Using models derived from the real world 
(biology, physics) and being able to represent them as differential 
equations not only allows powerful techniques to be utilized in their 
analysis but also provides insight into the processes themselves. 
 


