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Lottery Professional Solution 
 

Question 1 

We need to find how many ways we can choose 7 numbers from 38 without replacement (once a 
number is drawn out it can’t be drawn out again).  

The formula for the number of combinations without replacement 𝑐𝑐 is: 

𝑐𝑐 =
𝑛𝑛!

𝑘𝑘! (𝑛𝑛 − 𝑘𝑘)!
 

where 𝑛𝑛 is the number of numbers, and 𝑘𝑘 is the number drawn. 

𝑐𝑐 =
38!

7! (38 − 7)!
 

𝑐𝑐 = 12620256 (1 mark) 

At $1 per ticket, that’s over $12 million dollars to buy every possible combination. 

But others will buy tickets too – so you may have to split the prize with others. 

So: 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝐴𝐴𝑎𝑎𝑎𝑎𝐴𝐴 𝑠𝑠𝑠𝑠𝑎𝑎𝑠𝑠𝑠𝑠 =  25000000 / 12620256 = 1.981 𝑠𝑠𝐴𝐴𝑎𝑎𝑠𝑠𝑎𝑎𝐴𝐴 

If we assume that people have bought tickets evenly distributed over the numbers, at what number 
of total ticket sales do we start losing money on average: 

𝑇𝑇𝑎𝑎𝑠𝑠𝐴𝐴𝑎𝑎 𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝐴𝐴𝑎𝑎𝑎𝑎𝐴𝐴 𝑠𝑠𝑠𝑠𝑐𝑐𝑘𝑘𝐴𝐴𝑠𝑠 𝑠𝑠𝐴𝐴𝑎𝑎𝐴𝐴𝑠𝑠 =  1.981 𝑠𝑠𝑠𝑠𝑐𝑐𝑘𝑘𝐴𝐴𝑠𝑠𝑠𝑠 𝑠𝑠𝐴𝐴𝐴𝐴 𝑐𝑐𝑎𝑎𝑐𝑐𝑎𝑎𝑠𝑠𝑛𝑛𝐴𝐴𝑠𝑠𝑠𝑠𝑎𝑎𝑛𝑛 ×  #𝑐𝑐𝑎𝑎𝑐𝑐𝑎𝑎𝑠𝑠𝑛𝑛𝐴𝐴𝑠𝑠𝑠𝑠𝑎𝑎𝑛𝑛𝑠𝑠 

𝑇𝑇𝑎𝑎𝑠𝑠𝐴𝐴𝑎𝑎 𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝐴𝐴𝑎𝑎𝑎𝑎𝐴𝐴 𝑠𝑠𝑠𝑠𝑐𝑐𝑘𝑘𝐴𝐴𝑠𝑠 𝑠𝑠𝐴𝐴𝑎𝑎𝐴𝐴𝑠𝑠 =  1.981 𝑠𝑠𝑠𝑠𝑐𝑐𝑘𝑘𝐴𝐴𝑠𝑠𝑠𝑠 𝑠𝑠𝐴𝐴𝐴𝐴 𝑐𝑐𝑎𝑎𝑐𝑐𝑎𝑎𝑠𝑠𝑛𝑛𝐴𝐴𝑠𝑠𝑠𝑠𝑎𝑎𝑛𝑛 ×  12620256 

𝑇𝑇𝑎𝑎𝑠𝑠𝐴𝐴𝑎𝑎 𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝐴𝐴𝑎𝑎𝑎𝑎𝐴𝐴 𝑠𝑠𝑠𝑠𝑐𝑐𝑘𝑘𝐴𝐴𝑠𝑠 𝑠𝑠𝐴𝐴𝑎𝑎𝐴𝐴𝑠𝑠 = 25000000 𝑠𝑠𝑠𝑠𝑐𝑐𝑘𝑘𝐴𝐴𝑠𝑠𝑠𝑠 (1 mark) 

If the tickets are $1 each, then if exactly $25 million dollars of tickets are sold, each ticket holder 
will on average get their money back (it will of course vary wildly from ticket holder to ticket 
holder). This also ignores the commission most lottery agencies would take. 

Question 2 

The up front payment 

We use the formula: 

𝐴𝐴 =  𝑃𝑃 (1 +  
𝐴𝐴
𝑛𝑛

)𝑛𝑛𝑛𝑛 

where 𝑃𝑃 is the initial amount, 𝐴𝐴 is the interest rate, 𝑛𝑛 is the number of times the interest is 
compounded per year and 𝑠𝑠 is the number of years 

 

𝐴𝐴 =  7000000 (1 +
0.06
12

 )(12 × 12) 
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𝐴𝐴 =  $14355255.71 (1 mark) 

The periodic payments: 

We can use the future value of an annuity formula: 

𝐹𝐹𝐹𝐹 =  𝑃𝑃 ×   
(1 + 𝐴𝐴)𝑛𝑛 − 1

𝐴𝐴
 

where 𝑃𝑃 is the periodic payment, 𝐴𝐴 is the effective interest rate per period, and 𝑛𝑛 is the number of 
periods 

The effective interest rate per period can be calculated by taking the effective or nominal yearly 
rate and dividing it by the number of periods in a year (12): 

𝐴𝐴 =  0.06 / 12 

𝐴𝐴 = 0.005 

𝐹𝐹𝐹𝐹 =  80000 × 
(1 + 0.005)12×12 − 1

0.005
 

𝐹𝐹𝐹𝐹 =  $16812013.05 (1 mark) 

So the periodic payments look like a better deal here – in 12 years time you’ll be about two and a 
half million dollars better off. 

Question 3 

If gold prices don’t change and we take the average house estimate, find which is a better deal: 

𝑁𝑁𝐴𝐴𝑠𝑠 ℎ𝑎𝑎𝑜𝑜𝑠𝑠𝐴𝐴 𝑠𝑠𝐴𝐴𝑎𝑎𝑝𝑝𝑠𝑠𝑠𝑠 =  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐴𝐴𝑠𝑠𝑠𝑠𝑠𝑠𝑐𝑐𝐴𝐴𝑠𝑠𝐴𝐴𝑒𝑒 𝑠𝑠𝐴𝐴𝑎𝑎𝐴𝐴 𝑠𝑠𝐴𝐴𝑠𝑠𝑐𝑐𝐴𝐴 ×  (1 –  𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑎𝑎𝑛𝑛) 

𝑁𝑁𝐴𝐴𝑠𝑠 ℎ𝑎𝑎𝑜𝑜𝑠𝑠𝐴𝐴 𝑠𝑠𝐴𝐴𝑎𝑎𝑝𝑝𝑠𝑠𝑠𝑠 =  (1500000 +  2120000 +  1930000) / 3 ×  (1 –  0.03) 

𝑁𝑁𝐴𝐴𝑠𝑠 ℎ𝑎𝑎𝑜𝑜𝑠𝑠𝐴𝐴 𝑠𝑠𝐴𝐴𝑎𝑎𝑝𝑝𝑠𝑠𝑠𝑠 =  $1794500 

And for the gold: 

𝑁𝑁𝐴𝐴𝑠𝑠 𝐴𝐴𝑎𝑎𝑎𝑎𝑒𝑒 𝑠𝑠𝐴𝐴𝑎𝑎𝑝𝑝𝑠𝑠𝑠𝑠 =  𝑎𝑎𝐴𝐴𝑠𝑠𝐴𝐴ℎ𝑠𝑠 ×  𝑠𝑠𝐴𝐴𝑠𝑠𝑐𝑐𝐴𝐴 / 𝑎𝑎𝐴𝐴𝑠𝑠𝐴𝐴ℎ𝑠𝑠 ×  (1  –  𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑎𝑎𝑛𝑛) 

𝑁𝑁𝐴𝐴𝑠𝑠 𝐴𝐴𝑎𝑎𝑎𝑎𝑒𝑒 𝑠𝑠𝐴𝐴𝑎𝑎𝑝𝑝𝑠𝑠𝑠𝑠 =  70 ×  35000 ×  (1  –  0.06) 

𝑁𝑁𝐴𝐴𝑠𝑠 𝐴𝐴𝑎𝑎𝑎𝑎𝑒𝑒 𝑠𝑠𝐴𝐴𝑎𝑎𝑝𝑝𝑠𝑠𝑠𝑠 =  $2303000 

The gold is more profitable. (1 mark) 

Now we assume that the gold price drops 4% and the lowest value house estimate is correct: 

𝑁𝑁𝐴𝐴𝑠𝑠 ℎ𝑎𝑎𝑜𝑜𝑠𝑠𝐴𝐴 𝑠𝑠𝐴𝐴𝑎𝑎𝑝𝑝𝑠𝑠𝑠𝑠 =  𝑎𝑎𝑎𝑎𝑎𝑎𝐴𝐴𝑠𝑠𝑠𝑠 𝐴𝐴𝑠𝑠𝑠𝑠𝑠𝑠𝑐𝑐𝐴𝐴𝑠𝑠𝐴𝐴𝑒𝑒 𝑠𝑠𝐴𝐴𝑎𝑎𝐴𝐴 𝑠𝑠𝐴𝐴𝑠𝑠𝑐𝑐𝐴𝐴 ×  (1 –  𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑎𝑎𝑛𝑛) 

𝑁𝑁𝐴𝐴𝑠𝑠 ℎ𝑎𝑎𝑜𝑜𝑠𝑠𝐴𝐴 𝑠𝑠𝐴𝐴𝑎𝑎𝑝𝑝𝑠𝑠𝑠𝑠 =  1500000 ×  (1 –  0.03) 

𝑁𝑁𝐴𝐴𝑠𝑠 ℎ𝑎𝑎𝑜𝑜𝑠𝑠𝐴𝐴 𝑠𝑠𝐴𝐴𝑎𝑎𝑝𝑝𝑠𝑠𝑠𝑠 =  $1455000 

 Now for the gold: 

𝑁𝑁𝐴𝐴𝑠𝑠 𝐴𝐴𝑎𝑎𝑎𝑎𝑒𝑒 𝑠𝑠𝐴𝐴𝑎𝑎𝑝𝑝𝑠𝑠𝑠𝑠 =  𝑎𝑎𝐴𝐴𝑠𝑠𝐴𝐴ℎ𝑠𝑠 ×  𝑠𝑠𝐴𝐴𝑠𝑠𝑐𝑐𝐴𝐴 / 𝑎𝑎𝐴𝐴𝑠𝑠𝐴𝐴ℎ𝑠𝑠 ×  (1  –  𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑎𝑎𝑛𝑛) 
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𝑁𝑁𝐴𝐴𝑠𝑠 𝐴𝐴𝑎𝑎𝑎𝑎𝑒𝑒 𝑠𝑠𝐴𝐴𝑎𝑎𝑝𝑝𝑠𝑠𝑠𝑠 =  70 ×  35000 × (1 –  0.04)  ×  (1  –  0.06) 

𝑁𝑁𝐴𝐴𝑠𝑠 𝐴𝐴𝑎𝑎𝑎𝑎𝑒𝑒 𝑠𝑠𝐴𝐴𝑎𝑎𝑝𝑝𝑠𝑠𝑠𝑠 =  $2210880 

Once again the gold is a better choice. (1 mark) 
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