Computer Overhead Allocation Assignment

Purpose


You will use this computer exercise with chapters 4 through 8 and 10 of Cost Accounting by Maher. The exercise has four purposes:

1. To give you practice with and force you to understand each type of overhead allocation. Requiring you to implement overhead allocation by writing spreadsheet formulas forces you to think through the steps of an allocation process, not just memorize them.

2. To give you insight into how accounting systems within a company relate to each other.

3. To give you insight into how accounting systems produce product cost.

4. To give you practice with computer spreadsheets. 

a. A very basic knowledge of computer spreadsheets is assumed in this assignment.

b. The assignment exposes you to a number of different techniques.

c. You complete the assignment in such a way that the spreadsheet can be used to solve other problems, e.g., homework problems. To accomplish this objective you must design the overhead allocation systems to collect raw data by referring to cell addresses in a data block. Your worksheet must also be flexible enough to handle all possibilities. For instance, overhead can be over or underapplied. This design method allows you to enter homework data in the block and have the program automatically solve the homework problem.

d. For the first overhead allocation system the assignment outlines the necessary steps in detail. Each successive assignment provides less and less detail. Structuring the assignment in this fashion first teaches you the necessary steps and then, at a later point, allows you to apply the steps without guidance.

General Instructions

1. Be sure to save your work frequently onto a floppy disk.

2. Each chapter of the text relates to a separate worksheet in the workbook. The assignment directs you to link the appropriate computer spreadsheets allowing data to be passed forward in your accounting system resulting in total product cost.

3. These instructions show data either in a table or between apostrophes, e.g., ‘=A10’. Do not type the apostrophes, only the material between the apostrophes, into the cell.

4. Each worksheet contains check answers in columns next to where your answers should appear. In other words, the check answers not only allow you to determine whether your answers are correct but they also give you an indication of how to set up your spreadsheet.

5. Most spreadsheets have both service department overhead and other overhead which sum to total overhead. Use total overhead in your calculations.

6. No numbers are allowed outside of the data box, only formulas and words. You will even determine some words, e.g., account titles and journal entry explanations, using formulas contained within macros. 

a. I will check your spreadsheets by substituting different numbers into the data box thereby making sure that your spreadsheet is completely general in its ability to handle different problems. If you use numbers outside of the data box then it will not yield the correct answer as the data is changed.

b. You can check your worksheet prior to handing it in for numbers outside the data box. Click on the button in the upper left-hand corner of the worksheet. The macro attacked to this button darkens each cell that contains constants (either a number or letters). No cell containing a number outside of the data box should be darkened. If there are any such cells then you have entered a number rather than a formula and you need to make a correction prior to handing in your disk.

The Company


This assignment relates to a vertically integrated manufacturer of wood products. The company is made up of several departments that engage in the differing activities:

1. Service departments provide maintenance, janitorial, and clerical support to the production departments; 

2. The Sawing Department saws coniferous trees into desired dimensional lumber. The resulting lumber products may either be sold or transferred to the kiln drying department;

3. The Kiln Drying Department kiln dries the lumber;

4. The Planing Department planes the lumber;

5. The Manufacturing Department uses the lumber to make the required parts for a job;

6. The Assembly and Finishing Department assembles the parts together to make the final product and sands and finishes the product.

During the next few weeks you will design and build appropriate accounting systems for these activities. At the end you will have an integrated accounting system that reports the cost of products manufactured. You are concerned with one month during the fiscal year and will therefore not consider closing entries with the exception of overhead in the Assembly and Finishing Department.


The company organizes activities into separate departments. For accounting purposes each department has its own accounting system allowing the systems to differ between departments. Different accounting systems result from differences in the production process that the accounting system is built to mimic. Each department has only one type of overhead allocation system.


You will find that for each type of overhead allocation system there are several variations. One object of the assignment is for you to program each variation so that you understand how it works. Since each department can have only one overhead allocation system a way of choosing between variations must be provided. You will use macros to select the particular variation of the overhead allocation system.

Assembly and Finishing – Chapter 4

First you will design an overhead allocation system for the assembly and finishing department that uses manufactured parts to assemble finished products and then sand and finish the products. The company accepts jobs from large distributors and each job consists of a large number of like units. As the Assembly and Finishing Department completes work on a job it’s shipped to the customer. As a result there is no finished goods inventory. The department works on three jobs during the period:

Job #123 - a carryover job from the previous period results in a beginning balance in work-in-process;

Job #124 - started and completed during the period;

Job #125 – the only incomplete job at the end of the period.

Using this department we will examine two different variations of job costing, a single overhead rate system and a departmental overhead rate system. When you have completed this section of the assignment your worksheet should contain the following:

1. Calculation in total and by job of product cost for both the single overhead rate and departmental rate systems.

2. Entries to record the following transactions:

a. Transfer in of materials from manufacturing;

b. Purchase of labor;

c. Purchase of overhead;

d. Application of overhead;

e. Recognition of CofGS;

f. Closing of overhead accounts.

3. The following t-accounts:

a. Manufacturing overhead;

b. Work-in-process.

Job Costing – Single Allocation Rate

1. Join together cells A1 through Q1 (highlight the cells and click the box with the a in the middle) and type in ‘Assembly and Finishing Department’ using font size 14.

2. Highlight rows 2 through 41 (You can highlight a row by clicking on the row number at the left of the worksheet. You can highlight a group of rows by clicking and holding down on the button as you move the cursor down the row numbers of the rows you want highlighted.) and change their height to 9 (Format, Row, Height) and font size to 8 (click on the number next to the font type). Reducing the row height and font size allows one to see more of the worksheet in one screen.

3. All data needed is given in the data boxes contained in the worksheet. As you work on your worksheet you may have to adjust the cell width to accommodate the numbers. If the column width is too small you will see a series of # signs instead of a number. Use (Format, Column, Width) to change the column width or simply move the cursor to the top row with the letters, where the cursor turns into a plus sign with two arrows, and move the right vertical line of the cell. Individual cells should be formatted for numbers or currency as needed. (Format, Cell, Number, Number or Currency)  With both types of format you have the option of how many decimal places you want to use. Or you can use the formatting toolbar (starts with the font and font size at the left of the top part of the screen) to pick whether you want dollars, a number, or a percentage. To the right of these choices on the toolbar you may add or subtract decimal places.

4. Type ‘O/H Rate’ in cell C15. 

5. Calculate the allocation rate in cell C16 by typing ‘=d7/c7’ and format as $. Ask yourself why this calculation yields the allocation rate.

6. In cell D15 type ‘Total’ and in cells E15 through G15 write the job numbers and underline them.

7. In cell B16 type ‘Applied O/H’.

8. In cells E16 through G16 calculate applied overhead for each job (for job #123 type ‘=C16*E12’) and format as $. (It makes no difference whether you use lower or upper case letters in formulas. The computer will automatically change all letters to upper case.) You can type the formula in one cell and then copy it to the other two cells. However, you must be careful since Excel changes the relative cell addresses of the formula as it copies. For example, if you make no adjustment to the formula ‘=C16*E12’ as you copy it from cell E16 to F16 the following formula will appear in cell F16, ‘=D16*F12’.  F12 is correct but D16 should still be C16. You can keep Excel from changing the column as you copy from cell to cell by typing a $ in front of the letter of the formula in cell E16, e.g., ‘=$C16*E12’. If you want the row to remain the same as you copy then type a $ in from of the row number. Now ask yourself why this calculation yields applied overhead.

9. In cell D16 calculate total applied overhead by clicking on the autosum icon (looks something like an E) and then highlight the cells containing the applied overhead or type ‘=sum(E16:G16)’, then press enter, and format as $. At this point you have calculated the overhead cost applied to work done in the period. To obtain total cost you still have to add the remaining product costs as well as the beginning balance in work-in-process.

10. In cell B17 type ‘Beginning WIP’. In cell E17 record the beginning balance in WIP by typing ‘=G3’. Then obtain the total by summing across cells E17 through G17. Even though there is no balance in either cells F17 or G17, typing the formula in this manner makes gives your spreadsheet the ability to handle more than one job in beginning inventory.

11. In cell B18 type ‘Transferred-in Costs’ and in cells E18 through G18 type the required formulas to move the material dollar amounts into those cells, e.g., for cell F18 type ‘=F10’. Ask yourself why you are doing this step. In cell D18 add together cells E18 through G18. Check to be sure that the sum is equal to total material transferred into the department.

12. Record labor in row 19 in the same manner as material was recorded in row 18. Underline each of the numbers in row 19.

13. Calculate total cost for job #123 in cell D20 by using the autosum icon. Do the same for the other two jobs and for the total cost column. You may also want to crossfoot (add the job totals together to make sure they equal the total for the total column) this last row in an unused cell to check for mistakes. Afterwards delete the crossfoot total. Label row 20 ‘Total Job Cost’.

14. Label row 21 ‘Unit Cost’ and calculate unit cost for each job by dividing total job cost by number of units for the job. Make sure that unit product cost for Job #123 is in E21, for Job #124 is in F21, and Job #125 is in G21.

You have now performed the calculations that permit the recording of journal entries and the posting of t-accounts. Any real company uses only one variation of an allocation system. However, in this department we will use two different variations of job cost, the one rate used above and departmental rates used next. But even in this department only one overhead system variation can be used at a time to calculate cost. Therefore we must develop a way of choosing the type of allocation system variation we want to use complicating the entries related to overhead application. In order to emphasize, I repeat again, no real world system would have to complicate matters this way because they would use only one overhead allocation system variation. First we will record the journal entries. It is important to space entries as shown to allow making entries pertaining to departmental systems later.

1. Entry to record transfer of material from the Manufacturing Department into Assembly and Finishing

a. In cell I3 type ‘WIP – Assembly and Finishing’ and in cell J4 type ‘WIP - Manufacturing’.

b. In cell L3 type ‘=D10’ and in cell M4 type ‘=L3’ in order to record the material transferred into this department from the prior department.

c. In cell I5 record a description of this entry.

2. Starting in cell I7 record the labor entry for work-in-process – assembly and finishing. Credit wages payable. Don’t forget the explanation.

The entries to record the purchase and application of overhead differ based on the overhead system used. The one rate system uses only one account for overhead while the departmental rate system uses two accounts for overhead. Therefore the entry to record the purchase of overhead requires one debit if we use the one rate system but two debits for the departmental system. We will use only one entry to apply overhead with the one rate system but two entries to apply overhead with the two rate system. In both cases we will keep track of the amount of overhead retained in WIP – Assembly and Finishing and the amount transferred to Cost of Goods Sold for use in prorating overhead. Macros will allow us to choose between the one rate and departmental systems.


Macros can be recorded in a number of ways. One way is to go to tools, click on macro, and then click on record new macro. Then you name the macro and start entering on the spreadsheet all the steps you want the macro to perform. The macro records each individual step in a computer program that it can then repeat on command. Another way to record a macro is to write a computer program using Microsoft Visual Basic. We will not be using this approach much. The easiest and most foolproof way of recording a macro is to enter everything into the spreadsheet just the way you want it and then turn on the macro recorder and name the macro. Once the macro recorder is on then click on, or move the cursor to, each cell and then click on the end of the formula in the formula bar (just below the formatting toolbar) before hitting enter. This process records each step in the macro without putting pressure on you to record each step correctly while the macro recorder is turned on. Just make sure that you make no change to the formula before hitting the enter key. 

Prior to starting the macro, however, enter a couple of account names that will not change when the accounting system changes. In cell I28 types ‘Cost of Goods Sold’ and in cell J29 type ‘WIP – Assembly and Finishing’. Now let’s enter the entry accounts and formulas for the one rate overhead system.

1. Purchase of overhead - In cell I11 type ‘Manufacturing Overhead’ and in cell J12 type ‘A/P and Service Departments’ for the entry to purchase overhead. Doubling up the credit entry in this fashion is not correct but saves time, space, and effort. Next type ‘=G7’ in cell L11 and ‘=L11’ in cell M12. Then type an explanation for the entry in cell I13.

2. Application of overhead - Type ‘WIP – Assembly and Finishing’ in cell I15 and ‘Manufacturing Overhead’ in cell J16. In cell L15 type ‘=D16’ and in cell M16 type ‘=L15’. Record the explanation for the entry in cell I17.

3. Amounts used for prorating - Below the explanation for this entry type ‘Overhead Transferred to Cost of Goods Sold’ in cell I18 and ‘Overhead left in Assembly and Finishing End. Inv.’ in cell I19. In cell M18 type ‘=E16+F16’ and in cell M19 type ‘=G16’. You will use these amounts to prorate underapplied or overapplied overhead.

4. Transfer dollars to CofGS - In cell L28 type ‘=E20+F20’ and in cell M29 type ‘=L28’. This  equation records the dollar amount transferred from WIP – Assembly and Finishing to Cost of Goods Sold when using the one rate system.

Now you will record the macro that chooses the single allocation rate variation for use in this department.

1. Recording the macro:

a. To start recording the macro click on Tools, then highlight Macro, highlight Record New Macro, and click. Name the macro appropriately using no spaces, or an _, between words and click on OK.

b. Sequentially click on each cell listed above in steps 1 – 4. However, before clicking on the next cell in the sequence click at the end of the formula in the formula bar and then hit enter.

c. When all cell formulas have been entered into the macro in the above manner, click on the Stop Recording button (not the X in the button or you will simply get rid of the button without turning off the macro recorder) and the macro recorder will stop. If the Stop Recording button does not appear on your screen then click on tools, macro, and stop recording.

2. The next step is to make a button on the spreadsheet that will activate the macro you just recorded.

a. Click on View, highlight toolbars, highlight forms, and click. A forms toolbar should appear somewhere on your screen.

b. Click on the button symbol (if you hold the cursor over each symbol the computer will indicate the name of each) of the forms toolbar. Move the crosshair to the upper left part of cell O28 and draw a button big enough to spell your macro name.

c. Right click on the button and a box with the title Assign Macro should appear. If the Assign Macro is not in dark lettering click in one of the little square boxes at the edge of your button and try again. Highlight the macro you just recorded and click OK. Now when you click on the button the macro will be run.

d. Right click in the button and delete Button # and type in the macro name. 

e. You should now be able to test your macro. Highlight and delete those areas of the spreadsheet that the macro will record but not the permanent areas. Left click on the macro and it should record the appropriate entries and amounts. Notice that as the macro runs the screen jumps around.

3. Stop the screen from jumping

a. Editing the macro can eliminate the jumping of the screen. Click on tools, macro, macros, highlight the macro you just recorded, and click on edit. Notice that the general format of a single entry is as follows:

Range("D5").Select

    ActiveCell.FormulaR1C1 = "your formula is here"

First the macro tells the computer to make a cell active (the same as clicking on a cell) and then puts a formula in the active cell. What causes the screen to jump around is the macro making a series of different cells active. All we really want the computer to do is enter formulas in the appropriate cells. We can accomplish this by editing out Select and Active Cell making sure to leave only one period between the two remaining elements as follows:


Range("D5”).FormulaR1C1 = "your formula here"



Also remove the last Range("cell address").Select from the program

b. Just one more step and the macro is complete. We need to clear an area of the screen so that when you switch back and forth between accounting systems there are no extraneous account titles or amounts left. Go back to the top of the macro where the word Range appears for the first time and hit the Home button, then hit enter. Go back up to the line you just made and hit the tab key so that you are aligned with the rest of the program. Then type in ‘Range("I11:M26").ClearContents’. This command clears the appropriate area of the spreadsheet.

The entry to close out manufacturing overhead is complicated by the fact that overhead can be either overapplied or underapplied and because we can either prorate overhead or close it out only to Cost of Goods Sold. Therefore there are four possibilities as follows:






Not Prorated



Manufacturing Overhead


xxx


Overapplied




Cost of Goods Sold


xxx

Or



Cost of Goods Sold


xxx


Underapplied




Manufacturing Overhead


xxx

Or






    Prorated



Manufacturing Overhead


xxx


Overapplied




WIP – Assembly & Finishing

xxx




WIP – Cost of Goods Sold


xxx

Or



Cost of Goods Sold


xxx


Underapplied



WIP – Assembly & Finishing

xxx




Manufacturing Overhead


xxx

We will use two macros, one for prorating and another for not prorating. Within the macros we will use if statements to handle under and over applied overhead. If statements take the form of 


Test, action if true, action if false

The specific directions for entries made when not prorating follow:

1. Click on cell I32. Type the following:

“=IF(M16>L11,"Manufacturing Overhead","Cost of Goods Sold")”


       The logic of this statement is as follows:

If overhead is overerapplied, then debit the account Manufacturing Overhead, if not, i.e., overhead is underapplied, then debit the account Cost of Goods Sold. I suggest you satisfy yourself that the excel statement accomplishes this objective.

2. Click on cell L32 and type: 
‘=ABS(M16-L11)’ 
What does this accomplish?

3. Click on cell J33 and type:
‘=IF(M16>L11,"Cost of Goods Sold","Manufacturing Overhead")’


What does this accomplish?

4. Click on cell L36 and type:
‘=L32’

5. Write an explanation for the entry.

6. You can now start the macro recorder and record this macro. Edit the macro to remove the Select and ActiveCell elements of each double line.

7. Open up a line at the top of the macro and type in a command to clear the space from cell I32 to M40.

8. Create a button to the right of the one overhead rate button, attach the Do-Not-Prorate macro, change the name of the macro, and test your macro.

The specific directions for entries made when prorating follow:

1. Click on cell I32. Type the following:


‘=IF(M16>M12,"Manufacturing Overhead","Cost of Goods Sold)’

2. Click on cell L32 and type: ‘=IF(M16>M12,ABS(M16-M12),ABS(M16-M12)*M18/M16)’ The end statement (when the if statement is false and overhead is underapplied)

 calculates the amount of overhead to be prorated to Cost of Goods Sold. Check it out.

3. Click on cell I33 and type: 
‘=IF(M16>M12,"","WIP - Assembly and Finishing""")’
             If overhead is overapplied then the cell is blank, otherwise WIP – Assembly and Finishing is credited. The double quote marks clear the related cell.

4. Click on cell L33 and type:
‘=IF(M16>M12,"",ABS(M16-M12)*M19/M16)’                    If overhead is overapplied leave the cell blank, otherwise calculate overhead prorated to WIP – A&F.

5. Click on cell J33 and type:
‘=IF(M16>M12,"WIP - Assembly and Finishing","")’            If overhead is overapplied then credit WIP – Assembly and Finishing, otherwise leave the cell blank.

6. Click on cell M33 and type:
‘=IF(M16>M12,ABS(M16-M12)*M19/M16,"")’

7. Click on cell J34 and type: 
‘=IF(M16>M12,"Cost of Goods Sold","Manufacturing Overhead")’

8. Click on cell M34 and type:  ‘=IF(M16>M12,ABS(M16-M12)*M18/M16,ABS(M16-M12))’

9. Record an explanation for the entry. 

10. You can now start the macro recorder and record this macro. Edit the macro to remove the Select and ActiveCell elements of each double line.

11. Open up a line at the top of the macro and type in a command to clear the space from cell I32 to M40.

9. Create a button below the Do-Not-Prorate button, attach the Prorate macro, change the name of the macro, and test your macro.

We will create the T-accounts subsequent to developing departmental overhead rates, job costs, and journal entries.

Departmental Rates


The development of two departmental rates parallels that for a single overhead rate except that, of course, there are two overhead rates. You will calculate one rate for machining and one rate for assembly using the data in the second worksheet data box as well as some data from the first data box. First calculate the overhead rates and apply overhead. Next calculate total product cost for each job in the same manner as for the one rate system. Finally calculate unit cost for each job. Make sure that unit product cost for Job #123 is in E41, for Job #124 is in F41, and Job #125 is in G41.

The next step is to create the macro that records the account titles and entry amounts for the purchase of overhead and application of overhead, as well as the debit and credit to transfer cost of finished goods finished to Cost of Goods Sold. Creation of this macro parallels the creation of the one overhead rate macro except for the cell addresses you obtain the information from. As before, first record the account names and formulas in the appropriate cells remembering that you now have two overhead accounts, one for  Assembly and one for Finishing. Name one Assembly Manufacturing Overhead and the other Finishing Manufacturing Overhead. Also remember to put the formulas in the entry to transfer costs to Costs of Goods Sold. Then record the macro, edit the macro to remove the Select and ActiveCell, add a line to clear the same area as in the one rate macro, create a button below the one overhead rate button, rename the button, and attach the macro. 

Not prorating and prorating the departmental overhead variances could be accomplished by creating different macros. However, we are going to accomplish this step within the existing Do-Not-Prorate and Prorate macros. But first we will record new macros prior to incorporating them into the existing macros. Create a new Do-Not-Prorate macro for departmental rates. Record the appropriate entries being sure to account for the possibility of both under and overapplied overhead. Start the Assembly Manufacturing Overhead entry in cell I32 and the Finishing Manufacturing Overhead entry in cell I36. Once you are done with the two entries record the macro and edit the macro. Now we can add this macro to the Do-Not-Prorate macro.

The next step requires you to edit the original Do-Not-Prorate macro. If the new Do-Not-Prorate macro is on the same editing screen as the original Do-Not-Prorate macro you need only use the arrow keys on the right hand side of the screen to move to it just as in a word processor. In the original Do-Not-Prorate macro go to the end of the clear contents line, hit enter, and then type ‘If Range("I24") = "" Then’. You are adding an If test to the macro that determines whether the one rate or departmental rate system has been used. An If test has the following structure:



If (test)



Then (action if test is true)



Else (action if test is false)

The If test you just typed in tests whether cell I24 is blank or not. You will structure the If test so that if cell I24 is blank then the program will use the original Do-Not-Prorate macro but if it’s not blank then the program will use the new Do-Not-Prorate macro. For ease of reading the macro indent all of the lines succeeding the if statement one time. When you  have reached the end hit the End key, then enter, then backspace, and then type ‘Else’ and hit enter again. Now go to the new macro you created and cut out all of the lines that start with Range and paste after Else in the Prorate macro. Then go back and indent all of the lines one time. Finally, at the end of the program hit enter and then backspace, then type ‘End If’. Now test the macro. You should be able to use both overhead systems with the Do-Not-Prorate macro. There should be no extraneous information and all account titles and amounts should be correct. Now go back and delete the new Do-Not-Prorate macro.

Next you need to record the new Prorate macro. Starting with the entries be sure to account for the eventuality of both under and overapplied overhead. Leave the WIP – Finishing and Assembly account in the middle of the entry. Start the Assembly Manufacturing Overhead entry in cell I32 and the Finishing Manufacturing Overhead entry in I37. Once done with the two entries you can record the macro and edit the macro. Now you’re ready to add the new Prorate macro to the original Prorate macro using the same steps as for the Do-Not-Prorate macro. Remember to delete the new Prorate macro after you’re done.

Posting to T-accounts


The next step related to this department is to post the entries to t-accounts. Only two t-accounts are used with the one rate system, Manufacturing Overhead and WIP – Assembly and Finishing. The departmental system uses three t-accounts, 2 for overhead and the WIP account. Other t-accounts related to this department are straightforward and are skipped. The manufacturing overhead accounts require 5 lines, including the account title, while WIP requires 9 lines. The t-accounts are already outlined on the spreadsheet. Type to the left of the top t-account the transaction descriptions and formulas as shown below. Then type in the appropriate entries. Direct materials is shown below:



     
   =IF(I11="Assembly Manufacturing Overhead","Assembly Manuf. 

Overhead","Manufacturing Overhead")


Actual
     =L11


Applied
 




=IF(I11="Assembly Manufacturing 

  Overhead",L16,L15)


Closing
     =IF(OR(I32="Assembly Manufacturing
=IF(OR(J33="Assembly Manufacturing

       

       Overhead",I32="Manufacturing
  Overhead",J33="Manufacturing 

       Overhead"),L32,"")


  Overhead"),M33,IF(OR(J34="Assembly 

  Manufacturing Overhead",J34=       "Manufacturing Overhead"),M34,""))


Ending
    Sum(debits) – credit using  the appropriate

Balance      cell addresses from the t-account

You have seen If statements before but two of these If statements contain some new things. The closing entry needs to be able to handle both a debit and a credit since overhead may be either over or underapplied. That is why there are If statements on both sides of the t-account at that point. The If statement on the debit side contains an imbedded Or statement. The way this particular statement should be read is ‘if cell I32 equals either Assembly Manufacturing Overhead or Manufacturing Overhead then make this cell equal to cell L32’s value otherwise leave it blank. The If statement on the credit side is a nested If statement containing one If statement within another If statement. The logic of this type of statement is ‘if the first test is true then perform the following step, if the statement is not true then conduct the next If test. I leave it to you to figure out exactly what this statement accomplishes. I also leave it to you to figure out the appropriate formulas for the second t-account that handles Finishing Manufacturing Overhead in the Departmental rate system. The formulas are easier (you do not need to use an Or statement) than above with one exception, the transaction descriptions should appear only if the Departmental rate system is used.


This finishes the assignment for chapter 4.

Activity-Based Costing - Chapter 8


The manufacturing department takes dimensional lumber and uses it to make the component parts of a unit of product. The individual parts are then packaged together and shipped to the assembly and finishing department to be completed. This department uses an actual cost system and therefore obviously also uses actual overhead rates. However, Activity-Based Costing has been implemented in this department.


Calculating ABC overhead rates is very similar to calculating two departmental rates except that there are, in this case, four overhead rates. You will calculate the rates and determine product cost using the data provided in the worksheet. First calculate the four overhead rates and apply overhead to the jobs. Next calculate total product cost for each job and in total using the beginning WIP balance, material and labor cost from the first chart. Finally calculate unit cost for each job. 


Next prepare the following journal entries to:

1. Record the transfer of material in from WIP – Planing to the manufacturing department’s direct material inventory;

2. Record the transfer of material from material inventory to WIP – Manufacturing;

3. Record the payment of labor;

4. Record the purchase of overhead;

5. Record the application of overhead;

6. Record the transfer of finished product to WIP – A&F.

Also label appropriately and complete the posting of the following t-accounts

1. Materials Inventory;

2. Four overhead accounts;

3. Work-in-process.

Please make sure that unit product costs for Job #124 is in cell E37, Job #125 is in cell F37, and Job #126 is in cell G37. Also, in the Work-in-Process – Manufacturing t-account the cost transferred should be in cell Q34 and the ending   balance should be in cell P35.

Now you are ready to link the Manufacturing Department worksheet to the Assembly and Finishing Department worksheet. You want to link cells E36 and F36 on the Manufacturing Department worksheet to cells F10 and G10 on the Assembly and Finishing Department worksheet respectively. There are two separate ways to link these cells:

1. Click on cell E36 in the Manufacturing Department worksheet and then click on the copy icon. Next go to cell F10 on the Assembly and Finishing Department worksheet and click. Finally click on Edit, Paste Special, and Paste Link (lower left of the box).

2. The other method is simpler. Click on cell F10 in the Assembly and Finishing Department worksheet and type an equal sign. Go to cell E36 on the Manufacturing Department worksheet, click on the cell, and hit enter.

Now the worksheets are linked. Any changes in cells E36 of the Manufacturing Department will automatically update cell F10 on the Assembly and Finishing Department worksheet.

This finishes the assignment for chapter 8.

Kiln Drying – Chapter 5


We now work backwards to a department prior to manufacturing and assembly, kiln drying. Kiln drying takes cut lumber and dries it in a kiln. The major materials used are natural gas to fire the kilns and lumber transferred in from the prior department. There is also some labor and overhead involved. Kiln drying is not a job shop but a process since all lumber is handled exactly the same. The lumber is loaded onto skids, put into the kiln, and baked for a preset length of time. Therefore process costing is appropriate for this department.  Kiln dried lumber is transferred to the planing department. The data pertaining to the kiln drying department is contained in the worksheet data box. Required journal entries for this section include:

1. Transfer in of materials from Work-in-Process – Sawing;

2. Purchase of materials, labor, and overhead;

3. Transfer of finished goods to Work-in-Process – Planing.

You need only complete the Work-in-Process – Kiln Drying t-account. Please make sure that the Weighted Average Total Cost Transferred out is contained in cell D32 and Ending Inventory in cell D33 and the FIFO Total Cost Transferred out is contained in cell L38 and Ending Inventory in L39.

Beginning in cell A10 start creating the Weighted Average Production Report with the report title.  Merge together cells E11 through H11 and type in Equivalent Units. In cells A12 through A34 type in the row headings appropriate for this type of report using the text on page 129 as a guide to format. Some of the row headings will extend into column C. Five columns are needed for the calculations since all four resources are at a different percent complete for ending inventory. When performing the calculations in the cells, remember that you can only use cell addresses, no numbers are allowed. Otherwise you will not be able to use your spreadsheet for the homework problems and will receive a reduced grade for this project. If you understood the calculations in class then the calculations on the spreadsheet are straightforward. 

Once you complete the weighted average report you can write the journal entries. A convenient location is below the weighted average production report. This department uses a form of backflush accounting for direct materials. As materials are purchased they are debited directly to WIP and at the end of the year the balance of direct materials is determined and backflushed into the account. You need not worry about the entry to calculate the ending balance of materials since it is not year end. This department also uses actual costing so that you can enter actual overhead directly into the WIP account.  We will need two separate entries, one to record the purchase of material, labor and overhead, and transfer in of lumber, and one to record the transfer out of lumber from WIP - KD to WIP – Planing. The first journal entry has five lines. The last entry requires two macros so that we can choose either the weighted average or FIFO amounts for the amount transferred out. Record the macros after finishing the FIFO production report. Be sure that you only refer to cell addresses when recording the amounts for the entries.

Finally, only one t-account is required, WIP – KD. No macros are required and the WIP – KD account is 8 lines long including the title line. The beginning balance in the WIP account is obtained either by adding together the four beginning balance amounts from the data table or taking the total from the beginning balance line in the report. 

First-in, First-out Production Report

To the right of the Weighted Average Production Report create the FIFO Production Report. Type in the row headings appropriate for this type of report using the text on page 132 as a guide to format. Some of the row headings will extend into the third column. Five columns are needed for the calculations since all four resources are at a different percent complete for ending inventory. When performing the calculations in the cells, remember that you can only use cell addresses, no numbers are allowed. Also remember that the units started and completed equals units transferred minus units in beginning inventory. If you understood the calculations in class then the calculations on the spreadsheet are straightforward.

Macros 

Now complete the two required macros. These macros update the debit side of the entry that transfers costs to WIP  - Planing. This completes the kiln drying department worksheet.

Planing Department  - Chapter 6


The planing department takes kiln dried lumber, received from the kiln drying department, and planes it smooth. The finished lumber is then transferred to the manufacturing department. This department also uses process costing and, from an accounting perspective, there is little difference between this department and kiln drying except for spoilage, which is identified and recorded in this department.  There is therefore little need for explanation of what you are to do. Use the examples done in class as well as the comments on the worksheet for guidance in how to set up the worksheet. The data related to this department is contained within the worksheet data box. Required entries include:

1. Transfer in of material from Kiln Drying;

2. Purchase of labor and overhead;

3. Transfer out of finished goods to Manufacturing and spoiled goods to the spoiled goods inventory.

You need only complete the Work-in-Process – Planing t-account. Please make sure that the Weighted Average Total Cost Transferred out is contained in cell D36 and Ending Inventory in cell D37 and the FIFO Total Cost Transferred out is contained in cell L40 and Ending Inventory in L41.

Transfer in from WIP – Planing and to WIP – M&A


Use the same technique to link the WIP – Kiln Drying worksheet to the WIP – Planing worksheet and then the WIP – Planing worksheet to the WIP – Manufacturing worksheet as you used to link the WIP – Manufacturing worksheet to the WIP – Assembly and Finishing worksheet.

Service Departments – Chapter 7


The company has three service departments. The maintenance department services the vehicles and equipment of the other departments. The clerical department performs clerical duties related to production and payroll. And the janitorial department cleans the offices and factory facilities. The company records the costs of the service departments separately and then allocates these costs to the other departments where they are treated as overhead. The data for the service departments is included in the worksheet data box. The –1’s, 1’s, and the 0 in the data box are for use in the reciprocal method. You should find the direct and step methods to be relatively straightforward. The step method order of allocation is Clerical first, Janitorial second, and Maintenance third.


Using excel for the reciprocal method requires you to use the minverse function which allows one to take the inverse of a square matrix (data arranged so that there are the same number of rows and columns). The inverted matrix is then multiplied times the service department costs to obtain the total amount allocated from each service department and the total amount allocated to each production department. You then multiply the total allocation from each service department times the use rates in the data chart to calculate the amounts allocated to each service and production department.

1. Create the first reciprocal method matrix.

a. Type a heading for the matrix. The matrix has nine rows and columns including the row and columns headings

b. Label the last eight columns with the department names as shown above.

c. Label the last eight rows starting with Maintenance and ending with Manufacturing and Assembly.

d. Use formulas to bring the use rates, in the same relationship as shown above (while temporarily ignoring the 1’s in the first row), to the three rows just below the headings.

e. The next five rows of the matrix are made up of zeros except for the intersection of a production department’s row and column. Copy the zeros from the matrix zero cell using a formula and put a one (1) at the intersections obtaining them from the second row of the data box, again using a formula.

2. Start the inverse matrix.

a. Create row and column headings just as you did in the first matrix.

b. Highlight the data area of the inverse matrix and type the formula “=minverse(“.

c. Next highlight the same relative area of the original matrix and type a “)”. 

d. Press the CTRL, SHIFT, and ENTER keys at the same time and the computer automatically calculates the inverse matrix.

3. Start the cost matrix.

a. You will only need three rows for data, one for each service department. You had to use eight rows of data above because only a square matrix can be inverted. Set up the same eight columns as before. Also label the three rows with the three service departments.

b. All you need from this matrix is total allocated service department costs. However, you will also calculate total costs allocated to each production department to use as a check figure. You calculate these costs by multiplying the first three rows of the inverse matrix times the appropriate service department cost (determined by row heading). 

c. Sum all eight columns of the cost matrix. The totals represent the total allocated FROM each service department and TO each production department.

Using the service department totals from the cost matrix and all the use rates from the data box, calculate the individual amounts allocated from and to each department.

You are now ready to program the entries for each service department. There are three sets of entries, one for each department. First record the entry that recognizes purchase of the individual resources and transfer in of other service department costs. If you record Accounts Payable as your first credit entry, the account titles for the first two rows and the credit to A/P will not change as the allocation method changes. However, there may or may not be credits to other service departments for services rendered to the current service department depending on the allocation variation used. You need to create three macros to take care of this possibility. But before proceeding you also need to consider the entry to transfer costs out of the service department. This last entry will always have five debits to the production departments and a credit to the current service department. It may or may not have debits to other service departments depending on the allocation method. Therefore you can type in the production department account names and credit the current service department. Be sure to leave enough room between the two entries to take care of the possibility of extra service departments in both entries. The easiest way to accomplish this last goal is to start with the reciprocal method since it includes transfers in from all other service departments and transfers out to all other service departments. 

1. Create the entry to purchase and transfer in other service department costs for the maintenance department using the reciprocal method numbers.

2. Below the above entry create the entry to transfer out maintenance service department costs using the reciprocal method numbers.

3. Repeat the above two steps for the other two service departments.

4. Record the reciprocal method macro remembering to only add those cells to the macro that will change.

5. Next you will create the direct method macro. But prior to repeating the above steps you need to determine the area in the two entries that refer to the other two service departments so that the macro can clear this area (start from column L, otherwise you will encounter problems with the entry explanation). Now go ahead and repeat the above steps for the direct method. Add a line at the beginning of the macro to clear the above determined area. Add the same line to the reciprocal macro.

6. Repeat the above steps for the step method. Clear the same area as in the direct method macro.

This section of the assignment requires no general ledger accounts. Please be sure that your final calculated allocation amounts to the production departments are organized as follows in your worksheet:


Sawing
Kiln Drying
Planing
Manufacturing
Assem. & Fin.

Direct
E15
F15
G15
H15
I15

Step
E23
F23
G23
H23
I23

Reciprocal
E61
F61
G61
H61
I61

Sawing Department – Chapter 10
Within the sawing department we will allocate the joint costs incurred up to the point of splitoff between four products.  You are required to allocate joint costs four different ways:

1. NRV without considering byproduct NRV;

2. NRV considering byproduct NRV as a reduction of joint costs;

3. Physical measures method without considering byproduct NRV;

4. Physical measures method considering byproduct NRV as a reduction of joint costs.

The NRV allocations can be done in eight columns. First prepare the schedule to allocate joint costs using the NRV method without byproduct NRV. I suggest you label rows in the left most column with product names. In the second column bring down, using a formula, the appropriate revenue per unit. You have a choice of two different revenues, revenue at the point of splitoff and revenue after further processing. Your program needs to be intelligent enough to choose the appropriate revenue since I will change the revenue amounts when I check your program. I suggest you use an IF statement. The next column should contain the appropriate units. Calculate total revenue in the next column. Next bring down the appropriate incremental processing costs. Remember that the revenue per unit used determines whether or not incremental processing costs will be used. It sounds like you will also need another IF statement here. Then calculate NRV, the percentages, and finally the allocation. 


Below the first schedule prepare the schedule to allocate joint costs using the NRV method with byproduct NRV reducing joint costs. Below this schedule prepare the two physical measures schedules. These schedules can be done side by side.


Prepare the following journal entries

1. Sale of sawn lumber;

2. Recognition of CofGS;

3. Transfer of sawn lumber to Kiln Drying;

4. Depending on the allocation method used you may have to record the sale of by-product.

No t-accounts are required in this section of the assignment. Please be sure that the final calculated allocation amounts to each of the products are arranged as follows:


NRV W/O BP
NRV W BP
PM W/O BP
PM W BP

Product #1
H13
H21
D31
H31

Product #2
H14
H22
D32
H32

Product #3
H15
H23
D33
H33

Product #4
H16
H24
D34
H34










