
Scrooge’s Christmas charity 

 

After the events narrated by Charles Dickens in A Christmas Carol, the miserly and miserable Ebenezer 

Scrooge became a generous benefactor to many and was loved by all. He even enabled his former 

clerk Bob Cratchit to set up his own little business as an accountant, so that his family need never 

starve again. “Honest Bob” was known for carrying out his work faithfully and accurately, keeping 

strictly to the terms on which he was employed. 

One Christmas, Scrooge gave Bob a small problem and a sack containing 500 gold sovereigns.  

“It’s a disgrace that the nine orphanages in our part of London don’t have enough income to feed their 

little ones. Remember Tiny Tim! This money is my entire profit for the year. I want to use it to help as 

many of these orphanages as possible, but they must all receive the same number of sovereigns.  I 

don’t want any of those I help to find out that they were given less than the others. 

“The trouble is that nine doesn’t divide five hundred exactly, nor does eight, seven or six. So I think 

that I can only give to five orphanages, but I’d like to do more. Can you help me?” 

Bob thought for a few seconds (being fast at arithmetic), then replied. 

“Yes sir, I can help you. My usual management fee applies, of course. If I try to split the remainder 

between nine orphanages, there are four sovereigns too few. I cannot give an equal share to eight 

orphanages, either, because there would be one sovereign left over. However, seven orphanages will 

benefit, if you wish me to handle this.” 

Scrooge was delighted and agreed at once. 

“Bless you, Bob; you have made this a truly happy Christmas for the orphans.” 

 

Question: What is Bob’s management fee? 

Bonus question: What is the moral of this puzzle? 

 

Solution 

 

What is Bob’s management fee? 

The management fee is 171 gold sovereigns. 

The way to arrive at this answer is to calculate the amount A that goes to each of the seven 

orphanages, because Bob will get whatever is left over. The total number of gold sovereigns going to 

the orphanages is 7 x A; dividing this number by 8 gives a remainder of 1, whereas dividing it by 9 gives 

a remainder of 5 (as there are four sovereigns too few to make a multiple of nine). 

First, find all possible values of A satisfying just one of these conditions: that dividing 7 x A by 9 gives 

a remainder of 5. The smallest possible A is 2, as 7 x 2 = 14 = (1 x 9) + 5. More generally, for every 

possible value of A, there is an integer B such that 7 x A = (B x 9) + 5. Subtracting the A=2 equation 

from this gives {7 x A} – {7 x 2} = {(B x 9) + 5} – {(1 x 9) + 5}, which simplifies to 7 x (A - 2) = (B – 1) x 9. 



As 7 is a prime number, it cannot be divided by any number other than 1 and 7. Therefore 9 must 

divide (A – 2). So for each possible A, there is an integer C such that A = (C x 9) + 2. For this C, the 

corresponding value of B is B = (7 x C) + 1. This solution works for every integer C such that 7 x A is 

between 0 and 500, and so the possible values of A are 2, 11, 20, 29, 38, 47, 56 and 65.  

We have not yet used the condition that dividing 7 x A by 8 gives a remainder of 1. This implies that A 

is an odd number. Trying the four remaining possibilities shows that A = 47 is the only solution. 

Therefore, each of the seven orphanages receives 47 gold sovereigns, making 329 in total. Bob’s fee 

is the remainder of Scrooge’s 500 gold sovereigns – an ample reward for doing a little arithmetic! 

 

What is the moral of this puzzle? 

Take your pick! Here are some ideas: 

• If you can’t do your own sums, you may pay through the nose. 

• Don’t be too worried about what others think. (Scrooge could have given more to each of 

the nine orphanages without involving Bob if he hadn’t insisted on equal shares.) 

• Know how much of what you give goes to those who need it. 

• Poverty-stricken accountants are rarer than hen’s teeth. 

Note: Problems of this type can be solved using the Chinese Remainder Theorem, an ancient piece of 

mathematics that is now used widely for internet security and high-speed computing. For details, see 

https://en.wikipedia.org/wiki/Chinese_remainder_theorem 

There is an extra moral for mathematicians: you can’t tell how your discoveries will be used in future! 
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