
Page 1 of 8 
 

CMA DECEMBER-2019 EXAMINATION 
OPERATION LEVEL 

SUBJECT: P1 PERFORMANCE OPERATIONS 
 

Model Solution  
Answer to the Question No 1 
 
(a)   The just-in-time (JIT) inventory system is a management strategy that aligns raw-material orders from 

suppliers directly with production schedules. JIT production aims to produce the right parts or finished 
goods at the right time only when they are needed. A JIT production system is a pull system where parts or 
goods move through the production system based on demand. 

 

Benefits of JIT system 

• Reduction in inventory. 

• Improved quality. 

• Reduced space requirements. 

• Shorter lead times. 

• Lower production costs. 

• Increased productivity. 

• Increased machine utilization. 

• Greater flexibility. 
 

(b)  Under absorption costing, all fixed production costs are tied to units produced. Therefore, when production 

exceeds sales, less of the fixed production costs is expensed as cost of goods sold in the current year. A 

lower expense for cost of goods sold will result in a higher operating income there by under absorption 

costing it is possible to increase net operating income by increasing the level of production without any 

increasing in sales. 

(c)  A sunk cost is a cost that has already been incurred and cannot be avoided. Sunk costs cannot be refunded 

or recovered. It does not depend on the matter what alternatives are being considered. So, sunk cost is 

irrelevant cost and should be ignored when making a decision. 

For example, 

Suppose a person wishes to order a pizza after go to the movie theater or rent a video. Its cost is irrelevant 

to the choice of whether he goes to movie theatre or rent a video.  

(d)  The cost of organization sustaining and the idle time costs should not be assigned to 

the costs of product under the activity-based costing system. 
 

(e) Sensitivity analysis allows identifying which task's duration with uncertainty has the strongest correlation 
with the finish time of the project. It answers the question, which task inputs have the greatest impact on the 
key project objectives. In project appraisal, an analysis can be made of all the key variables to ascertain by 
how much each variable would need to change before the net present value (NPV) reaches zero i.e. the 
indifference point. Alternatively, specific changes can be tested to determine the effect on NPV. 
 

(f)     The companies use predetermined overhead rates for the factory overheads absorption rather than actual 
manufacturing overhead costs to apply overhead to jobs because the management requires the overhead 
rate before year end and the predetermined rates for factory overheads absorptions are helpful in record 
keeping as well. The actual overhead rate does not take into account all the abnormal factors while the 
predetermined overhead rates include all the abnormal factors related to a particular job.  
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(g)  Commercial paper is a commonly used type of unsecured, short-term debt instrument issued by 
corporations, typically used for the financing of payroll, accounts payable and inventories, and meeting 
other short-term liabilities. 

(h)    Days sales outstanding (DSO) is a measure of the average number of days that it takes a company to 
collect payment after a sale has been made. Main learning from it that, Days sales outstanding is an 
element of the cash conversion cycle and is often referred to as day’s receivables or average collection 
period. 

 
 
Answer to the Question No 2 

(a)       
Cash Budget       

       
Receipts October November December   

        BDT    BDT  BDT    
75% of Credit sales 240,000 240,000 255,000    
25% of Credit sales 75,000 80,000 80,000    
Total receipts 315,000 320,000 335,000    

       
Payments       
Purchases 85,000 90,000 95,000    
Labor and overheads 142,000 148,000 154,000    
Machinery   200,000    
Total payments 227,000 238,000 449,000    
Net cash flow 88,000 82,000 (114,000)    
Opening Cash balance 20,000 108,000 190,000    
Closing Cash balance 108,000 190,000 76,000    

       
(b)       
(i)       

Number of units 
Contribution 
per unit BDT 

Fixed Cost 
BDT 

Profit 
BDT 

Joint Probability 
Expected 
value BDT 

120,000 7 450,000 390,000 0.4*0.5*0.3 0.06 23,400 

120,000 7 600,000 240,000 0.4*0.5*0.7 0.14 33,600 

120,000 5 450,000 150,000 0.4*0.5*0.3 0.06 9,000 

120,000 5 600,000 0 0.4*0.5*0.7 0.14 0 

100,000 7 450,000 250,000 0.6*0.5*0.3 0.09 22,500 

100,000 7 600,000 100,000 0.6*0.5*0.7 0.21 21,000 

100,000 5 450,000 50,000 0.6*0.5*0.3 0.09 4,500 

100,000 5 600,000 -100,000 0.6*0.5*0.7 0.21 -21,000 

     1 93,000 

       
(ii)       
The probability of a profit is  65% ((0.06+0.14+0.06+0.09+0.21+0.09)*100) 
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The probability of a loss is  21% (0.21*100) 

The probability of break-even is  14% (0.14*100) 
 

(c)  

      
Determination of cost per annum that will minimize cost by tabular method: 

      
Order size in units (Q) 600 700 800 900  
No. of order per year(D/Q) 40 34.2857 30 26.6667  
Average inventory in units (Q/2) 300 350 400 450  

Total ordering cost in BDT (D/Q*BDT40) 1,400 1,200 1,050 933  

Total carrying cost in BDT (Q/2*BDT 90*10%) 2,700 3,150 3,600 4,050  

Total cost in BDT (Ordering Carrying cost) 4,100 4,350 4,650 4,983  

      
As the total cost BDT 4,100 is minimum when the purchase order quantity is 600 units. So, it will minimize cost. 

      
Where,      
Q is order size in units    
D is the annual usage/demand of material    

      
 
(d) 

t0 Invt. (100,000) 1 (100,000) 

t10 Scrap 10,000 0.247 2,470 

t1–t10 Cont. 37,750 5.019 189,467 

t1–t10 FC (15,000) 5.019 (87,833) 

NPV 4,104 

 

Initial investment = 4,104/100 000= 4.1% i.e. the initial investment can increase 4.1% before the NPV becomes 

zero. 

Volume:  4,104/189,467=2.2% i.e. volume or contribution can fall 2.2% before the NPV becomes zero. 

Fixed costs = 4,104/87,833= 4.7% i.e. fixed costs can increase 4.7% before the NPV becomes zero. 

Scrap = 4,104/2,470 =166% i.e. the scrap proceeds have to turn negative before the NPV becomes zero. 

(e) 
 
If the cost of subscribing to the credit agency is less than the savings from collection of the bad debts, the 

company should subscribe. The cost of the subscription is:  

Cost of the subscription = BDT 5,000 + BDT 40(400) = BDT 21,000  
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And the savings from having no bad debts will be:  

Savings from not selling to bad credit risks = (BDT 2,800) (400) (0.03) = BDT 33,600  

  

 So, the company’s net savings will be:  

 Net savings = BDT 33,600 – BDT 21,000 = BDT 12,600  

 The company should subscribe to the credit agency. 

 
Answer to the question no 3 
 

(a) The approach taken will be to evaluate the NPV  of the increase in the relevant cash flows. 

    

Relevant cash flows:    

Sales      BDT                               BDT 

Incremental cash flows 330,000 *30% 99,000 

Applying a 3% price increase year-on-year, the following cash flows will be relevant:  
 

                                     BDT 
increase by      
3%           BDT 

Year 1 2019 99,000 1.03 101,970 

Year 2 2020 99,000 1.0609 105,029 

Year 3 2021 99,000 1.092727 108,180 

Year 4 2022 99,000 1.125509 111,425 

     
Costs:    BDT 

Food and drink costs 
incremental cash outflows: 

 

(BDT 125,000+BDT 70,000) *30% 58,500 

Staff costs incremental cash 
outflows:  BDT 55,000 *20% 11,000 

Variable costs  BDT 45,000 *30%*30% 4,050 

Fixed costs increases    10,000 

Total cost increased    83,550 
 
Applying a 4% inflation rate year-on-year, the following cash flows will be relevant:   

      BDT 
increase by     
4%      BDT   

Year 1 2019 83,550 1.04 86,892   

Year 2 2020 83,550 1.0816 90,368   

Year 3 2021 83,550 1.124864 93,982   

Year 4 2022 83,550 1.169859 97,742   
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 t=0 2019 2020 2021 2022 2023 

 BDT BDT BDT BDT BDT BDT 

Investment (40,000)      

Increase in Cash flows (W1) 15,078 14,661 14,198 13,683  

Tax depreciation (W2)   6,400 320 256 1,024 

Additional CT to pay 20%  3,016 2,932 2,840 2,737 

Net operating cash flows (40,000) 15,078 18,045 11,586 11,099 (1,713) 

Discounted Factor at 8% 1 0.926 0.857 0.794 0.735 0.681 

Discounted Cash flows (40,000) 13,962 15,465 9,199 8,158 (1,167) 
 

NPV 
 (13,962+15,465+9,199+8,158) -
(40,000+1,167) 5,617     

The investment yields a positive NPV, and thus it is worthwhile on financial grounds. 

Working      

(W1) Net increase in Cash Flows     

  2019 2020 2021 2022 

  BDT BDT BDT BDT 

Total revenue increases  101,970 105,029 108,180 111,425 

Total Cost increases  86,892 90,368 93,982 97,742 

  15,078 14,661 14,198 13,683 
 

(W2) Tax depreciation  

                             Year 
Written      
Down 
Value 

Tax   
savings 
at 20% 

           BDT          BDT 

2019 

40,000  
(30,000) 6,000 

10,000  

2019 
(2,000) 400 

8,000  

2020 
(1,600) 320 

6,400  

2021 
(1,280) 256 

5,120  
                             2022 Bal. Allowance 5,120 1,024 
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(b)      

The IRR can be estimated using the formula:     

Calculating an NPV at 15%      

        BDT       BDT     BDT          BDT      BDT      BDT 

Net Cash flows (40,000) 15,078 18,045 11,586 11,099 (1,713) 

Discounted factor at 15% 1 0.87 0.756 0.658 0.572 0.497 

PV  (40,000) 13,118 13,642 7,624 6,349 (851) 

NPV 
(13,118+13,642+7,624+6,349)-
(40,000+851) 

118 

     

IRR       

NPV at 8% BDT 5,617      

NPV at 15%  BDT 118      

By interpolation       

IRR=8+((7*5,617)/(5,616+118)      

IRR=8+6,86       

IRR=14.86%       
 

Interpretation        

The IRR can be thought of as the return generated by the project. As the return (around 15%) is greater 
than the company's cost of capital (8%), then the project should be accepted. 

        

(c)        

The sensitivity to changes in the percentage capacity utilization is the percentage change in the  
cash inflows which would change the investment decision 

        

Sensitivity of project=NPV of project/PV of cash inflow*100% 

Here, the cash inflow under consideration is the total post-tax increase in contribution, as a variation in  
capacity utilization will affect our contribution (i.e. revenues less variable costs). 

 

 2019 2020 2021 2022 2023 

 BDT BDT BDT BDT BDT 

Sales Revenues increase 101,970 105,029 108,180 111,425  

Total Variable costs 65,052 67,654 70,360 73,175  

Increased Contribution 36,918 37,375 37,820 38,250  

Corporation Tax @ 20%  7,384 7,475 7,564 7,650 

Net Post-tax contribution 36,918 29,991 30,345 30,686 (7,650) 

Discounted factor @ 8% 0.926 0.857 0.794 0.735 0.681 

Discounted Cash flows 34,186 25,703 24,094 22,554 (5,210) 
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Total Discounted Cash Flows 
(34,186+25,703+24,094+22,554-5,210) 

   

101,327 

 
Sensitivity to capacity utilization =  (5,617/101,327) x 100 = 5.54% 

Answer to the question no 4 

 
 (a)  Reconciliation Statement for November  

Budgeted gross profit      BDT  56,000 

Sales price variance      16,000 (A) 

Sales volume profit variance       8,000 (F) 

Budgeted gross profit from actual sales    48,000 

Material price variance       7,300 (A) 

Material usage variance      14,000 (F) 

Labor rate variance       5,080 (F) 

Labor efficiency variance      13,200 (F) 

Variable overhead expenditure variance             0 

Variable overhead efficiency variance    6,600 (F) 

Fixed overhead expenditure variance    4,000 (A) 

Fixed overhead volume variance    10,000 (F) 

Actual gross profit      85,580 

Workings: 

Budgeted sales =BDT 350,000 

Budgeted cost of sales = BDT 294,000 

Budgeted profit = BDT 56,000 (or (1,400 x (BDT 250 –BDT 210)) 

Sales price variance = (BDT 250 – BDT 240) x 1,600 = BDT 16,000 (A) 

Sales volume profit variance = (1,600 – 1,400) x (BDT 250 – BDT 210) = BDT 8,000 (F) 

Material price variance = (7,300 x BDT 20) – BDT 153,300 = BDT 7,300 (A) 

Material usage variance = ((1,600 x 5) - 7,300) x BDT 20 = BDT 14,000 (F) 

Labor rate variance = 5,080 x (BDT 10 – BDT 9) = BDT 5,080 (F) 

Labor efficiency variance = (1600 x 4) – 5,080)) x BDT 10 = BDT 13,200 (F)  

Variable overhead expenditure variance = (5,080 x BDT 5) – BDT 25,400 = 0 
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Variable overhead efficiency variance = ((1,600 x 4) – 5,080) x BDT 5 = BDT 6,600 (F) 

Fixed overhead expenditure variance = BDT 70,000 – BDT 74,000 = BDT 4,000 (A)  

Fixed overhead volume variance = ((1,600 – 1,400) x BDT 50) = BDT 10,000 (F) 

Actual sales revenue     BDT 384,000 

Material cost       (153,300) 

Labor cost       (45,720) 

Variable overhead      (25,400) 

Fixed overhead       (74,000) 

Actual gross profit      85,580 

(b)  Total material cost variance: 

Budgeted material cost  (890 x 5kg) x BDT 20 = BDT 89,000 

Actual material cost   4,375kg x BDT 21.60 =  BDT 94,500 

Material cost variance     BDT 5,500 (A) 

This can be analyzed into planning and operational variances as follows: 

Planning variance 

Material price variance             ((890 x 5kg) x (BDT 20 – BDT 20.90))   BDT 4,005 (A) 

Operational variances 

Material price variance   (4,375kg x (BDT 20.90 – BDT 21.60))  BDT 3,062.50 (A) 

Material usage variance             ((890 x 5kg) – 4,375) x BDT 20.90   BDT 1,567.50 (F)  

BDT 5,500.00 (A)  

(c) The advantages of a standard costing system that uses planning and operational variances are: 

• The use of planning and operational variances enables management to draw a distinction between 

variances caused by factors extraneous to the business and planning errors (planning variances) and 

variances caused by factors that are within the control of management (operational variances).  

• Less time is spent on investigating variances that are uncontrollable and the de-motivational effect of staff 

being held responsible for factors that they cannot influence is avoided.  

• Operational managers’ performance can be compared with the adjusted standards that reflect the 

conditions the manager actually operated under during the reporting period. If planning and operational 

variances are not distinguished, there is potential for dysfunctional behavior especially where the 

manager has been operating efficiently and effectively and is being judged by factors he cannot control. 

• The use of planning variances allows management to assess how effective the company’s planning 

process has been. Where a revision of standards is required due to environmental changes that were not 

foreseeable at the time the budget was prepared, the planning variances are uncontrollable. However, 

standards that failed to anticipate known market trends when they were set will reflect faulty standard 

setting. It could be argued that some of the planning variances due to poor standard setting are in fact 

controllable at the planning stage. 

 

 

= THE END = 


