
 

So, depreciation for the first year is nothing but 0.4 into book value. 

D1 = 0.4 × 28,00,000 = 11,20,000 rupees  

So, now you calculate the book value at the end of first year, so what is the book value at the 

beginning of year that is nothing but your purchase price of the machine 28 lakh minus the 

depreciation for the first year. That is nothing but 11,20,000, that gives you the book value at the 

end of the first year as 16,80,000 so hope you can understand. So, let us work it for the second 

year. 

(Refer Slide Time: 21:08) 

 

So, for the second year the depreciation is nothing but D2 is 0.4 into book value the end of first 

year,  
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D2 = 0.4 × 16,80,000 = 6,72,000 rupees  

Now calculate the book value at the end of second year, it is nothing but book value at the end of 

the first year minus the depreciation for the second year. 

 

So, what is the book value at the end of first year? It is nothing but 16,80,000 minus your 

depreciation for the second year is 6,72,000 that gives me the book value at the end of second year 

as 10,8000. So, like this you calculate the depreciation for all the years and the corresponding book 

values also you have to estimate. Now you can estimate the annual cost by adding the operating 

and the maintenance cost as the depreciation. When you add column 2 and the column 3 you will 

get the annual costs for every year. So, what is the annual cost for the first year? 

(Refer Slide Time: 22:27) 

 

Your operating in the maintenance cost for the first year is 12 lakh and your depreciation for the 

first year is 11,20,000, so your annual cost will be  

Annual cost of first year = 11,20,000+12,00,000 = 23,20,000 rupees  

Annual cost of second year = 6,72,000+12,60,000 = 19,32,000 rupees 

So, like this you keep calculating for all the years with every year you can calculate the annual 

cost. 

Then you can calculate the cumulative cost, then find the average annual cumulative cost. So, like 

we did for the earlier old loader or the current loader or the defender. So, now, how will you 

calculate the average annual cumulative cost? 
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(Refer Slide Time: 23:23) 

 

It is nothing but your the cumulative cost divided by the cumulative usage of the machine. So, for 

the first year,  

Average annual cumulative cost, first year = 
𝟐𝟑,𝟐𝟎,𝟎𝟎𝟎

𝟏
 = 23,20,000 rupees 

Average annual cumulative cost, second year = 
𝟒𝟐,𝟓𝟐,𝟎𝟎𝟎

𝟐
 = 21,26,000 rupees 

So, the same way you can see the trend here, here also the initially the cost is high then it starts 

reducing, it reaches a minimum point here, after that it starts increasing you can see it is increasing. 

So, basically here the economic life of the machine is 9th year for the proposed loader, because 

the cost is minimum 9th year. So, the economic life of the proposed loader is 9th year but for the 

old loader the economic life is 8th year. 

 

Now you can compare the average annual cumulative cost of the proposed loader and the old 

loader. You can see the average annual cumulative costs minimum is 17,99,541. 

(Refer Slide Time: 24:51) 
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So, for here you can see it is 17,47,975, so can you see here? So, you can see, here it is 17,99,000, 

here it is 17,47,000. So, it justifies the replacement of your proposed loader with the old loader 

because the minimum average annual cumulative cost for the challenger is lesser when compared 

to the old loader which is higher. So, this justifies a replacement. Now, let us see when to replace 

this current loader with the new loader. 

(Refer Slide Time: 25:28) 

 

So, Dr. James Douglas has given a guideline for this minimum cost approach to decide when to 

replace the old machine with the new machine. So, the decision to replace the equipment is made 

when the estimated annual cost of the current machine for the next year exceeds the minimum 

average annual cumulative cost of the proposed machine. So, you are going to compare the annual 
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cost of the current machine for the next year with the minimum average annual cumulative cost of 

the proposed machine. When the annual costs of the current machine is higher, that is the time you 

have to plan for the replacement. 

(Refer Slide Time: 26:10) 

 

So, now let us compare as per Dr. James Douglas guideline the estimated annual cost of the 

machine for the next year. So, next year is nothing but because you are the loaders are already 1 

year old. The current loader is 1 year old, so we are finding the estimated annual cost for the second 

year. Second year the value is 19,04,000, you compare it with the minimum average annual 

cumulative cost of the proposed loader. 

 

For the proposed loader the minimum average annual cumulative costs is 17,47,975, you compare 

this and this. Since your annual cost the estimated cost for the current loader for the next year is 

very much higher than the proposed loader. So, it implies that you have to replace immediately. 

So, you have to replace the current loader with the new loader as per the Dr. Douglas guidelines. 

 

So, and also as I told you when we compare the average annual community cost of the current 

loader as well as the minimum loader, these 2 minimum values also if you compare, you can see 

it justifies replacement. Because for the proposed loader value is lesser when compared to the 

current loader. So, it means that if you are going to hold their proposed loader with you for 9 years, 

the average annual cumulative cost which you will incur for the 9 yours will be 17,47,975. 
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Which is lesser than the estimated annual cost for the current loader for the next year that is second 

year, so that is why we are replacing it immediately. So, for the current loader estimated annual 

cost for the next year is 19,04000 and this exceeds the minimum average cumulative cost for a 

new loader that is 17,47,975. Hence the decision is to replace the current loader with the newer 

model. So, this is the finding or the decision based on the minimum cost method. 

(Refer Slide Time: 28:26) 

 

Now let us look into the next approach given by Dr. Douglas, it is nothing but maximum profit 

method. So, this is based on maximizing the equipment profit, so here we are optimizing the 

prediction with respect to profit. So, how to defend economic life here, it is a time period when 

the average annual cumulative profit is maximum. So, actually this is more attractive from business 

point of view because profit is always a bottom line of any company. 

 

But to implement this method, you should have the data on the profit of the individual equipment. 

You should be able to extract the profit of the individual equipment from the equipment fleet or 

the entire project. In that case you will be able to use these guidelines, do the replacement analysis. 

(Refer Slide Time: 29:13) 
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So, now let us workout the same problem using maximum profit method. So, we are going to find 

the average annual cumulative profit of the current loader as well as the proposed loader. Now as 

given in the question, the revenue for the current loader is 28 lakh, it decreases by 70,000 every 

year. So, if you know as a machine age increases, you can see its productivity will be less, it is 

operating cost will be very high, it keeps increasing. 

 

So, you can see there will be loss in revenue, so the revenue keep decreasing by 70,000 every year. 

To start with for the first year it is 28 lakh then the revenue is decreasing by 70,000 every year. 

So, subtract 70,000 you will get the revenue for the second year that is 27,30,000. Now again 

subtract the 70,000 to give the revenue for the third year, it is nothing but 26,60,000. 

 

So, it keep deducting 70,000 for every year you will get the revenue for the annual revenue for 

every year. So, already we have estimated the annual cost by adding the operating and the 

maintenance cost and the depreciation in the earlier tables itself. You can use those values for the 

annual cost of the current loader. Now we are going to find the actual profit to determine the profit 

we have to subtract the cost from the revenue, then only we will get the annual profit. So, you are 

going to subtract column 2 minus column 3, that will give you the annual profit. So, how are you 

going to do it for the first year? 

(Refer Slide Time: 31:00) 
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Annual profit of first year = 28,00,000-22,40,000 = 5,60,000 rupees  

Annual profit of second year = 27,30,000-19,04,000 = 8,26,000 rupees 

So, you keep calculating, it for all the years, you have to subtract column 3 from column 2, so that 

you can get actual profits alone for every year. 

(Refer Slide Time: 32:00) 

 

So, similarly, you have to find the cumulative profit by adding the profit of all the years you can 

get the cumulative profit. Now the average annual cumulative profit, so that is going to be the 

nothing but your cumulative profit divided by cumulative usage of the machine, that gives you the 

average annual cumulative profit.  
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Average annual cumulative profit, first year = 
𝟓,𝟔𝟎,𝟎𝟎𝟎 

𝟏
 = 5,60,000 rupees 

Average annual cumulative profit, second year = 
𝟏𝟑,𝟖𝟔,𝟎𝟎𝟎

𝟐
 = 6,93,000 rupees 

Similarly calculate the profit for the third year, so for the third year, the annual cumulative profit 

is  

Average annual cumulative profit, third year = 
𝟐𝟑,𝟏𝟏,𝟎𝟎𝟎

𝟑
 = 7,70,533.33 rupees 

 So, this is how you have to estimate based on the maximum profit method. So, now the same way 

you can find economic life, so the year is which the profit is maximum that is an economic life. 

Here also you can see a kind of parabolic trend, so you can see initially the profit is low. 

(Refer Slide Time: 33:26) 

 

Now the profit is increasing, the profit reaches a maximum point here after that it starts decreasing. 

So, you can say the trend is like this, the profit increases the maximum increases, and reaches a 

maximum point and then again starts decreasing, so you are getting a trend like this. So, now you 

can find the time period during which a profit is maximum, that is your economic life, so that is 

happening in the 5th year for the current loader. 

 

So, the maximum profit we are getting at the 5th year. So, it means that if you are holding this 

machine for 5 years with you. So, for the first five years, the average annual profit for the past five 

years will be 8,20,435.2. So, this is the economic life for the current loader based on maximum 
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profit method. Now we are going to compare it with the challenger. So, we have to estimate all 

these which are profits again for the challenger. 

 

So, one thing you have to note it here is when you estimate based on the minimum cost method, 

the economic life was different. For the defender, hope you remember the economic life was 8 

year based on minimum cost approach. Based on maximum profit approach, you can see the 

economic life is 5th year. So, different approaches gives you different view of the time of 

replacement. 

(Refer Slide Time: 34:42) 

 

Now let us calculate the average annual cumulative profit for the proposed loader that is challenger. 

The revenue is same, so the same way you are going to calculate the revenue, every year the 

revenue is decreasing by 70,000 per year, so you can calculate. The annual cost is already 

calculated for the proposed loader from the previous table you can take these values. Now your 

profit is nothing but your revenue minus cost column 2 minus column 3 that is going to give you 

the profit. 

 

The same way you can calculate and then you find the cumulative profit so find the cumulative 

profit. Now we are going to find the average annual cumulative profit which is nothing but the 

cumulative profit divided by the usage.  

Average annual cumulative profit, first year = 
𝟒,𝟖𝟎,𝟎𝟎𝟎 

𝟏
 = 4,80,000 rupees 
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Average annual cumulative profit, second year = 
𝟏𝟐,𝟕𝟖,𝟎𝟎𝟎

𝟐
 = 6,39,000 rupees 

So, now you can again determine the economic life for your proposed loader. So, proposed loader 

you can see the profit is increasing with the time. So, you are getting a trend like this. 

(Refer Slide Time: 36:07) 

 

Your profit is increasing and at the particular point it reaches the maximum, then again it starts 

reducing with the duration with the age of the machine. So, the duration for which your profit is 

maximum that is your economic life. So, you can see it is increasing reaches the maximum point, 

this is a maximum point after that it starts again decreasing. So, this is the economic life for your 

challenger 6th year. So, hope you remember based on minimum cost method, we found the 

economic life as 9th year based on minimum cost method. 

 

But based on maximum profit method for the proposed loader, that is a challenger the economic 

life is your 6th year, because the profit is maximum at the 6th year. Another thing you have to 

compare here is what is the maximum profit for the current loader and the propose loader. So, the 

maximum average annual cumulative profit is 8,20,435, here it is 8,30,106.13, that means the profit 

is maximum for the challenger. 

(Refer Slide Time: 37:24) 
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So, when you compare the maximum average annual cumulative profits, it justifies that your 

challenger is generating more profit. So, if you are going to hold it for 6 years so you are able to 

realize a maximum profit of 8,30,000 for the past 6 years. So, basically it is preferable to replace 

your old machine with the new machine, that is what is the decision. When to replace? We will go 

by the guides by Dr. James Douglas. 

(Refer Slide Time: 37:47) 

 

So, the decision to replace the equipment is made, when the estimated annual profit of defender 

for the next year falls below the maximum average annual cumulative profit of the challenger. So, 

we are going to calculate the see what is the estimated annual profit of the defender for the next 
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year. So, basically, your current loader is already 1 year old, so the next year means for the second 

year what is the estimated annual profit? 

 

Estimated annual profit of your current loader is 8,26,000. Now you compare this value with the 

maximum profit achieved by a challenger, maximum profit, so 8,30,806. So, the estimated annual 

profit of the current loader is 8,26,000, in the second year this is very much less when compared 

to the this is lesser when compared to the new loader that is this value is nothing but your annual 

average the profit of your proposed loader. 

 

So, you compare the estimated annual profit of the current loader with the average annual that is 

the maximum average annual profit of your the proposed loader. So, this profit is falling below 

this, the current loader profit is falling below this, that is why we have to replace the loader 

immediately, so this is a decision based upon your maximum profit method. So, in the minimum 

cost method, hope you remember how we made the decision. 

(Refer Slide Time: 39:24) 

 

So, we are comparing the annual cost of the current machine of the next year with the minimum 

average annual cumulative cost of the replacement. So, if the annual cost of the current machine 

for the next year exceeds the minimum average annual cumulative cost of your proposed machine, 

then you have to replace. 
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In a similar perspective here you can see that in the maximum profit method, if the annual profit 

of the current loader for the next year falls below the maximum average annual the cumulative 

profit for the new loader, in that case we have to justify the replacement. So, this as per the 

guidelines of Dr. James Douglas, we have to replace the current loader with the new loader. 

 

So, the challenger is found to be more economical and the replacement has to be done immediately, 

so that is what is the output of this analysis. But based on intuitive method, we can find that we 

are not able to work it out in a more rational way. So, hence the intuitive method can be use in 

addition with the other methods like minimum cost method or maximum profit method to present 

a different view of the replacement analysis. 

 

So, solely we cannot depend upon the intuitive method, there is one more method which was 

discussed by Dr. James Douglas, that is payback period method. In this method we are going to 

find the time, payback time for the defender and the challenger, you are finding the payback time. 

(Refer Slide Time: 40:54) 

 

Payback time is nothing but the time duration needed for a machine to recover the initial 

investment you are putting to the machine. So for every machine you know that you have invested 

some amount of money, there may be some huge investment in the machine that is a the purchase 

price of the machine. So, how much time it takes for you to recover that initial investment, what 

you are made in the machine. 
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That is nothing but your payback period by generating the profit. So, how much time is needed for 

the machine to recover the initial investment made in the machine by generating the profit?. So, 

that is what we are finding in the payback period method and you will compare the payback period 

value of the defender and the challenger. So, defender versus challenger, you can compare the 

payback period. 

 

So, whichever the machine has a lower payback period, that means if you are able to recover the 

initial cost faster, so that machine is suitable. So, that is how we compare based on the payback 

period method. So, if say for example of the challenger gives you a shorter payback period when 

compared to the defender then we have to replace the defender with the challenger. Whichever is 

having shorter payback period, we have to go for that machine. 

 

So, that is how we compare alternatives, this is also not very much rational when compared to the 

minimum cost method or maximum profit method. Because in this method, we are not looking 

into what is happening beyond payback time beyond the payback period, what is actually 

happening, we are not analyzing in detail. So, that is why we cannot solely depend upon this 

method, payback period method. 

 

We have to do compare the conclusion achieved by this method along with any other method like 

a maximum profit method or minimum cost method. So, you can use it in combination with the 

other methods and compare the replacement analysis decision. So, the best approach is your 

minimum cost method and the maximum profit method. Other methods like intuitive method or 

the payback period method; you can use it in combination with the other methods to have a 

comparison of different replacement decisions. Now let me summarize what we have discussed so 

far in this lecture. 

(Refer Slide Time: 43:18) 
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So, the intuitive method is acting like a baseline for comparison with the other methods. As I told 

you it is just a decision what we make based upon our professional experience or based on the 

common sense, we can just make a decision without working the economics in detail. So, like we 

are not using any theoretical model or analytical model to work it out. So, that is why you can use 

this method in comparison with other approaches. 

 

Then minimum cost method focus on replacing your equipment when the overall cost is minimum. 

And the maximum profit method provides a model for profit making enterprise particularly for the 

companies who main objective is only to make profit. So, those companies they can use the 

maximum profit method. But provided they should be able to extract the profit of the individual 

equipment from the entire project, then only they can do the analysis. 

 

So, and one thing we have to note it here as I mentioned in the earlier lecture also, here we are not 

considering the timing of the cash flows. That is why the analysis what we have done so far it is 

only approximate, because we have not considered the timing of cash flows. So, in the next lecture, 

what we are going to do is, we will consider the timing of cash flows, we will convert the cash 

flows which are occurring at different time interval into equivalent cash flows at the particular 

time period and make the comparison. 
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So, using the various component factors, what we were discussing earlier lectures. So, using 

component factors, we will determine minimum equivalent uniform annual cost of defender and 

challenger and make the comparison and do the replacement analysis. That will give you with the 

accurate estimate. So, this method is going to be more accurate when compared to the previous 

methods whatever we have discussed so far. So, the next lecture we are going discuss the 

replacement analysis using the time value concept. 

(Refer Slide Time: 45:15) 

 

So, these are the references which I have referred for this lecture. So, you can go through this 

textbooks to prepare the topics related to this lecture, so let us meet in the next lecture, thank you. 
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