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Using Excel to solve for GDP in a Keynesian Cross Model
Setup
Open a new spreadsheet.  In column A of your sheet, type in (as text) the 7 general formulas for the C, I, G, X, T, DI, and Q equations as they appear below: 


C=a+MPC*DI

(Consumption function)


I = i+MPI*Q

(Investment function)


G = g


(Government purchases function)


X = x-MPm*Q

(Net export function)


T = FT+t*Q

(Tax function)


DI = Q-T

(Disposable Income definition)


Q = C+I+G+X

(Equilibrium condition)

This list will be useful as a reference later.  In the 9 rows below this (still in column A), type in the 9 names of the 9 parameters of the above equations (one in each row).  The parameters are a, MPC, i, MPI, g, x, MPm, FT, and t.  In the 7 rows below this, type in the 7 variable names (one in each row): C, I, G, X, T, DI, and Q.

In the next column (B), type in the parameter values (next to each variable name) according to the equations below:  (all numbers represent billion of dollars)


C  = 400 + (0.8)(DI
(Consumption function)


I = 60+(0.1)(Q

(Investment function)


G = 440

(Government purchases function)


X = 10 - (0.1)(Q

(Net export function)

T = 5 + (0.125)(Q
(Tax function)


DI = Q - T

(Disposable Income definition)


Q = C + I + G + X
(Equilibrium condition)

Do not type in the equations yet:  just the parameter values (400 next to a, 0.8 next to MPC, etc.).

In the column B cells (next to the variable names), type in Excel formulas for the equations above.  When the formula calls for a parameter, refer the formula to the cell with the parameter rather than typing it in.  Use the equations you typed at the top of the sheet as a guide.  For example, the equation for the consumption (C) variable should be = (cell address for a) + (cell address for MPC)*(cell address for Q).  Remember to use * for “times”, and remember you can use your mouse to click on cells when writing your formulas.  Note that these formulas will refer to each other – the C formula refers to the Q formula cell, and the Q formula refers to the C formula cell.  This will trigger the error in Excel that will read “Cannot resolve circular references”.  Don’t worry about this error for now – when you get it, click OK and finish typing in the formulas.  When you are done typing in all the formulas, click on the Office button (or File menu), “Excel Options”, and then click on “Formulas”, and then check “Enable Iterative Calculation.” (In earlier versions of Excel, select the Tools menu, then Options.  A window with several tabs will appear.  Select the Calculation tab, and check the Iteration box.  Now click OK.)  Excel will now search for the value of Q that solves your equations.  You should see numbers “spin” in the variable cells as Excel searches.  When the numbers stop changing, press the F9 key.  This may cause the numbers to change again.  Press F9 repeatedly until the numbers stop changing.  At this point, it may be wise to save your worksheet.

Questions
(a) Suppose that the parameters and equations above are an accurate model of a kingdom’s economy, and you are the new economic advisor to the king of this country.  What is equilibrium GDP according to the model?  If you typed in your formulas correctly, and hit F9 enough times, the answer should be Q = 3020.  If you don’t get this answer, go back and check your formulas and parameter values.  Later, solve the model by hand and make sure you get Q = 3020.

(b) The kingdom’s stock market has been rising lately, and you think this will raise the intercept part of consumption by 10 this year (10 billion dollars).  Use your model to find out what this will do to GDP.  To do this, copy the column with your data – column B – to column C.  (Select column B  by clicking on the column B name box.  Select the Edit menu, then Copy.  Now click on cell C1, and paste.)  In this new column, increase the intercept part of consumption spending (the parameter a) by 10, and press F9 until the numbers stop changing.  What is the new level of GDP?  What is the multiplier?  Later, calculate the multiplier using the 
(1/(1-slope of spending function) formula by hand, and check this against the Excel answer.  What happens to investment?  Why?  What happens to net exports?  Why?  The king wants to know.  The king isn’t too smart, so you will have to explain very carefully – especially the idea of the accelerator model.

(c) You are concerned that this rise in GDP will trigger inflation, and tell the king.  The king orders you to tax away the extra consumption, by increasing fixed taxes by 10.  Using your Excel model, find what this tax will do to GDP (on top of the increase in consumption).  To do this, copy column C to column D, and increase fixed taxes by 10 in column D.  What happens to consumption and GDP?  Do they fall back to their old level?  If not, why not?  The king wants to know!

(d)  The king wants to know what these events will do to the budget deficit (G-T).  Before the two events, the deficit was 57.5.  Make a new row in your spreadsheet to calculate the deficit to verify this fact.  To do this, below the Q row in column A, type G-T to label the row.  Then, type in a formula in column B that will do this calculation (using the variables that Excel has already calculated).  Copy this formula to columns C and D.  What happens to the deficit after the stock market rises and taxes are increased?  Why?  The king wants to know!

(e) The king decides to go with the increase in fixed taxes of 10, and the effects are as predicted.  (Thus, column D now describes your economy.)  But now, the king now wants to eliminate the deficit (of 46.67).  He suggests you raise fixed taxes by 46.67.  If you do this, will the deficit go away?  Try it out in your model (by copying column D to E, and changing TF), and intuitively explain your results.

(f) Your answer in (e) should have been “no.”  Use your Excel model to find a fixed tax (by trial and error) that will reduce the deficit to less than 1.  When you present your figures to the king, he accuses you of plotting to steal tax money, and orders you hanged.  You have one chance to explain to him why it is necessary to increase fixed taxes so much – be careful!

(g) The king accepts your explanation.  Soon after, residential investment unexpectedly falls by 30 (that is, the intercept part of investment falls by 30), causing a recession.  What happens to GDP and the deficit?  Copy column E to column F and make the appropriate change to the parameters to find out.  Explain your answer intuitively.  If you eliminate this new deficit, will the recession get better or worse?  What lesson can you learn about the effect of a “balanced budget amendment” on the U. S. economy – will it make the economy more or less stable?

(h) Now go back to the part (a) model.  Add in rows that will calculate the private savings (DI-C), and foreign savings (-X).  Does private savings plus foreign savings plus government savings (T-G) add up to investment (I)?  Do the same for your column C-G models.

(i) Use the Excel model to explore concepts that confuse you.  For example, you might want to figure out how you can eliminate the accelerator part of the model.  If you eliminate this accelerator effect, does GDP rise or fall?  The multiplier?  Why?  You can also use this spreadsheet to generate practice problems (and answers) for yourself.

