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TEACHERS RESOURCE 

Optimal decision-making in daily life 

Method 1:  Travel Expenditure 

1. Ask if any students have experience using Excel spreadsheets. Pair up experienced students with 

those who are not. Any pairs with no experience will need assistance. 

2. Show students the worksheet in Travel Cost Method 1 Tab. Explain coloured columns contain data 

collected by surveys or looking up data provided by organisations. The blank white columns are 

where students must calculate using the given data. 

3. Ask students to use Columns B and C to calculate the number of people that visit Castle Hill at least 

once a year. As only a percentage of the total population in Aitkenvale visit the hill, we need to work 

out how many people that is.  

4. Show students how to enter a formula. Click in destination cell – where you want the calculation to 

go. Then type in = then click on Column B cell 4. This is the first cell with data in the population size 

column. Then type * then click on Column C cell 4. Explain how C4 is the shorthand way to write the 

address for this cell. Ask students what the asterisk must represent (multiply) 

5. Press return and the number is shown in cell D4. 

6. Show students how to check the formula for this calculation by looking at the formula bar at the top 

of the spreadsheet just above the columns. 

7. Go to column F to work out the total number of visits by people in a year using the data in Columns 

D and E. Click in cell 4 column F (this is the destination cell), type =, then click in D4, then type * then 

click in E4 then return. Now we know how many total visits are made by these people in a year. 

8. Check that students are getting the right answers at this point before proceeding. They should be 

able to continue independently once they get the hang of the formulas. Assist any pairs that need 

help.  

9. For Student Step 5, they may be tricked by not accounting for the return trip and including x2 in the 

formula. 
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10. Once they have a final number for the total annual expenditure for residents who use Castle Hill, 

remind students that this is for Aitkenvale only. What about the rest of Townsville? 

11. Go to Travel Expenditure Method 2 tab in the spreadsheet. The Aitkenvale formulas have been 

copied in, as well as data for all the other suburbs in Townsville. But the formula cells are empty – 

students need to fill these in. Use the click and drag method:  

Step 1  Click on the D4 cell. Move the cursor so that it is at the bottom right corner of the cell. The 

cursor changes to a black cross +  

Step 2  Click on this corner and drag the cross down along every empty cell in this column until you 

reach cell D24, then release. 

Step 3  Every cell should show the final calculation. You can check each formula by clicking in a cell 

and looking at the formula bar. You will notice that the ‘addresses’ change for the formula 

in each cell. Explain that Excel makes these adjustments automatically. 

12. Repeat Step 11 for Columns F, H, and K.  

13. The final calculation is the sum of the total annual cost for each suburb. Show students the formula 

in cell B26. This formula shows how to calculate the sum of a column of data. See if the students can 

work out on their own what to write in as the Excel formula for cell K26. It should be =Sum(B4:B24). 

14. As a class answer Questions 11-15 

Answers to Questions 1-5 

1. The number is the total travel costs to the residents of Townsville who travel to Castle Hill in a year. 

We could assume that this is what Townsville residents are prepared to pay for Castle Hill. 

2. The numbers in the cells are decimals, but the data is meant to be the number of people using 

Castle Hill. How can a fraction of a person use the hill? It is not sensible to use decimal numbers for 

this calculation, they should be rounded up. 

3. There is a way to round up numbers in Excel: 

Step 1  Select the cells that contain the numbers you want to round up. 

Step 2  Go to the little box at the top of the spreadsheet that has the decimal point and zeros. Click 

on the box on the right). 

Step 3  Click as many times as needed to remove the decimal point. The numbers should be 

rounded up.  
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4. The value to residents is slightly more than the annual cost for maintaining the hill. So, this implies 

that the council could invest money in Castle Hill rather than leave it turn to rubble. Or bulldoze it 

and build a shopping centre. Is this a good idea? Possibly encourage students to take a side on the 

issue and have a quick debate considering different perspectives. Hopefully students should be 

outraged and this leads to the next question.  

We have assumed that the only value is a travel cost. But many residents like the picturesque way it 

sits in the middle of the city; tourists like to use it and tourists bring money into the town; using the 

hill for exercise means that people are getting health benefits that haven’t been factored in; if 

people can’t use the hill then they will use other areas like the strand which will become overused 

and require more maintenance.  

 

This leads to Method 2, which is another way to consider whether it is worth spending money on Castle 

Hill maintenance. 

Method 2:  Economic Return 

1. Ask students to look at Table 1 again. As a class discuss what are the differences between the two 

firms? Point out where Company B will spend on non-local goods/workers.  

2. Ask students which company will spend the most in Townsville? Write down the total amount spent 

locally for each firm.  

3. Introduce the idea of a multiplier effect. For every dollar that a Townsville based worker receives 

from the Maintenance company, the worker will spend some of it back on local products. Not all of 

it, but some of it will buy local goods from local businesses. So, some of that original dollar can be 

spent again by the business person who receives it from the worker. And the business person will 

spend some of that part of the dollar they received locally which means that the dollar can be spent 

over and over in the Townsville community until there are no parts left. Method 2 is the Economic 

Return method for working out how much of the council’s maintenance money will be returned to 

the Townsville economy. 

4. Go through the different ways a worker can use a dollar. This is one round of spending (expenditure) 

for each dollar a worker is paid. Model this with play money. Assign a profession to different 

students – company boss, worker, tax collector, banker, non-local online book seller, local grocer 

who then goes on to spend that money again in the local economy.  
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5. Go through the diagram, and ask students to work out how much of a dollar is left after the first 

round of expenditure (the green arrows). This is how much that is left over to re-spend in the local 

economy (the blue arrows).  

6. Ask students to predict how much will be left after the second round of expenditure. 

7. Ask students to calculate this value, going through all the steps again. 

8. Show students how to express the relationship between the initial dollar paid and the amount left 

over after spending as a ratio. 

9. Ask students to fill in the table using the ratio to calculate the amount of money left after the 1st 

round of spending. Use the amount of money paid locally by each company that the students 

calculated in their Step 2.  

10. Go to the spreadsheet tab Economic Return Method. Explain that Table 1 is repeated here for their 

reference (in the grey area). Look at the light green cells – this is the amount of money paid to local 

workers/suppliers by each company that they worked out in Step 2. Ask students to write an Excel 

formula to show this relationship and then enter it into the cells in the spreadsheet. C = F3*0.504 

11. Check that this value matches the value that they calculated in their Step 7. 

12. Ask students to copy the formula into each cell for each Company’s column. 

13. Ask students to count how many rounds of spending it took before only 1 cent was left to re-spend. 

14. Ask students to find the total amount of money that is returned to the Townsville economy, by 

writing an Excel formula and entering it into cells F34 and G34 for each company. 

Answers to Questions 

Step 1  The Brisbane firm is going to use some of the council’s payment to pay non-local workers and 

to buy goods in Brisbane. The Townsville firm will spend all the council’s money on local 

workers and products. 

Step 3  Guide them through the diagram. Green arrows show the first round, blue arrows show the 

second round. The value C works out to be 0.504. 

Step 4/5 Students should make a guess – they will probably halve it, so see if they can see this 

relationship intuitively. They can check if they were right by going through the calculations 

again.  

Step 7 Use values from Student Step 2 and the C value.  
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Step 8 Point out that the table is reproduced in grey just so they can refer to it. The pale green row is 

the initial expenditure by the council when they pay the company. The Excel formula should 

be =F4*0.504 

Step 10  There were 29 rounds. 

Step11  The totals are =Sum(F4:F34) or H 

 

1. The amount of money returned to the local economy with either company is more than the travel 

cost method values Castle Hill.  

2. The council should go ahead, because even though the initial expenditure is like the travel cost 

value of Castle Hill, paying a company to do the work will return money to the local economy.  

3. The local company should be engaged because much more money is returned because more goods 

and services are sourced locally compared to the Brisbane company. 

 

Procrastination 

1. Introduce idea of presence bias using an example. 

2. Introduce idea that the council must decide if they should do the work in 2017 or wait. What is the 

benefit in waiting? We will work out what the impact on the 2016 budget will be in two scenarios – 

doing the work in 2017 or 2018. 

3. Introduce idea of risk. If the work is not done there is a 1% chance of a landslide. This can be written 

as a fraction 0.01. Y is the extra costs if it happens. So, for every year there is a delay in doing the 

work this cost is possible and should be added to the budget. But if the work is done the risk is 

reduced to 0. 

4. Introduce the bias parameter called beta b. If the cost is incurred in the present then the value of b 

is 1.  If it is incurred in the future the value of b is 0.5. So, when the maintenance work is done then 

the full amount of the maintenance cost is incurred in the budget for that year.  

5. Show scenario table. The council must decide in 2016 whether to go ahead in 2017 or 2018. Already 

in 2016, the risk cost is 0.01 x b x Y in either case. 

6. Show that if the work is done in 2017, the actual maintenance costs are incurred (1 x $249700), but 

if it is delayed another year, in 2017 the costs are just the risk costs. 
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7. Show that in 2018 there are no more costs if the work has been done, but if there has been 

procrastination then another risk cost must be added in. 

8. Calculate the total costs in the 2016 budget for work done in 2017 = 0.01xbxY + 05x249,700 + 0; and 

for work done in 2018 = (0.01xbxY)x2 + 0.5x249,700.  

9. Calculate the total costs in the 2017 budget which change because the work is done and you can 

leave out the risks (=249,700); or there are still the risk costs if it is delayed another year  

(= 0.01xbxY + 0.5x249,700) 

10. Investigate how the value of Y will affect the amount of costs, and whether this should also be 

considered.  

 

Answers to questions (I think!) 

a. For the 2016 budget: 

Work done in 2017 = 0.01xbxY + 05x249,700 + 0;  

and for work done in 2018 = (0.01xbxY)x2 + 0.5x249,700. 

For the 2017 budget: 

Work done in 2017 =249,700; or there is still the risk costs if it is delayed another year  

(= 0.01xbxY + 0.5x249,700) 

b. It will look better in the 2016 budget if they say they will carry out the work in 2017. 

c. As the value of Y increases to 100 times the cost of maintenance then there is nothing gained.  

d. Find out how much the cost of repairing a landslide would be.  

 

Optional Activity 

1. Conduct an auction using the play money and chocolate bars. 

2. Hand out random amounts of money to students and then auction off one chocolate bar. Record 

the price paid.  

3. Than hand out even more money randomly and auction another choc – write down the price paid. 
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4. Hand out even more money and auction the third choc. The price paid should increase each time 

because there is more money around. But there was only ever 1 bar of choc available per auction 

round.  

5. If the amount of money and the amount of goods aren't kept in check then inflation occurs and we 

end up paying too much for items. Lower interest rates means more loans can be made available, 

and therefore more money is distributed, hopefully to buy more goods, which are in plentiful supply 

but not being purchased.  

6. Then hand out a chocolate bar to everyone! 

 

https://www.jcu.edu.au/maths-hub

	Optimal decision-making in daily life
	Method 1:  Travel Expenditure
	Method 2:  Economic Return
	Procrastination
	Answers to questions (I think!)
	Optional Activity


