


Read Me File for Code book
Summary

This file provides instructions to use the excel spreadsheets and Matlab codes to generate Figures 4, 7, B.1, and B.2 in modeling the firm’s response to research & development tax credit policies. The excel spreadsheets and Matlab codes are attached in the supplementary files. 
Matlab codes
We assume that the reader is a Matlab user.
The scripts and functions are stored in four folders; each describes a type of scenario.  They include 1) across the board R&D tax credits for on-going firms, 2) across the board R&D tax credits for start-up firms, 3) current tac credit for on-going firms, and 4) current tax credit for start-up firms.  The results presented in the article are generated by comparison to the case in which there are no R&D credits.  The no R&D tax credit scenario is generated using the across the board tax credit files.  By setting the R&D tax credit (variable DiscTC) equal to “0”.  This should be done separately for the on-going firm and the start-up firm in order to obtain the base case for each.  For higher across the board tax credits, DiscTC is set for 20% (0.2), 30% (0.3) and 40% (0.4).
The current R&D tax treatment files have a fixed setting for computations as described in Appendix C of the article.  It should be noted that, for the case of the start-up firm, the use of the credit to offset social security taxes on wages is applied for both the current credit case and the across the board cases.
The following is a brief description of functions.
Main.m
It contains the input which are tax rate (taxr), discount rate (i), learning by doing rate (A), learning by searching rate (B), first unit cost (k), rental cost multiplier (CI), production period (t). The scenarios of across the board tax credit policy differs the ones with current tax credit policy ONLY on an additional input, the R&D tax credit allowed, which is called “discount tax rate (DiscTC).” DiscTC can be varied within {0, 0.2, 0.3, 0.4} by user to represent different across the board tax credit rates.
When Matlab is launched, type Main in the console like the following command and the results are generated. Table 1 details the key output variable names and their definitions.
>> Main
Table 1Output variables
	Variable name
	Definition
	Comment

	MPw
	The present value of total profit
	For on-going firms these values can be found in Table 2 of the article as Total NPV

	Price
	This vector records the product price in each quarter beginning with the launch quarter (26).
	

	         x
	This vector also records the values of the price vector with some irrelevant values up to the launch quarter.  The important cell is x(81), which is the multiplier used to increase the magnitude of R&D expenditures along the profile shown in Figure 3 of the article.  As stated in the article, “Each case we study is allowed to choose a level of R&D based on this pattern.”(p. 10). 
	Increases in R&D expenditures from the base case of no R&D credit can be computed by dividing x(81) for the given scenario by x(81) for the base case of no R&D credits.

	TotalCS
	The present value of total consumer surplus
	

	ToTaxC
	The present value of total tax credit
	



It should be noted that computations for Figure 7 are based on the present worth of the marginal increase in consumer surplus from the base case divided by the present worth of the amount of R&D tax credits.  For clarity, the Table 2 below reconstructs the calculations for the on-going firm.
Table 2 Some calculations for Figure 7
	
	No Credit
	Current Credit
	20%
	30%
	40%

	TotalCS
	161,570
	164,750
	171,200
	177,640
	186,070

	 TotalCS
	
	3,180
	9,630
	16,070
	24,500

	ToTaxC
	
	4,756
	16,380
	31,241
	57,387

	   Percent
	
	66.8%
	58.8%
	51.4%
	42.7%




Myobjscript
It is a subroutine embedded in Main script to calculate the TotalCS and ToTaxC. 

Myobj
The function is the objective function to optimize, which corresponds to Equation (9) of the paper. It outputs the MPw.
Myprod
The function takes the price and RD investment vector (x) as independent variables, and generates the production quantities at each quarter. 

RDProf
The function takes the price and RD investment vector (x) as independent variables, and generates RD investment at each quarter. The basic RD profile (RDL) is a given input. 

Spreadsheet

The spreadsheet “Charts for R&D Changes(FICA)” is a separate summary of results for Figures 4 and 7. It contains two independent tables, storing the value for on-going firm scenario and start-ups scenario, respectively. These spreadsheets are not generated automatically in Matlab but are included for the reader to see some computational details in summary form.  The values are explained in column A. The Variable MPw are stored in row 9 for on-going firm scenario and row 24 for start-up scenario, from columns B to F. The variable x(81) (RD investment) are stored in row 6 and 21, from columns B to F for the two scenarios. The variable TotalCS are stored are stored in row 11 and 26, from columns B to F, respectively. For example, the total consumer surplus for the on-going firm with 20% tax credit rate is stored in D11. The variable ToTaxC are stored are stored in row 13 and 28, from columns B to F, respectively. For example, the total tax credit for the start-ups with current tax credit rate is stored in C28. The spreadsheet “Charts for R&D Changes(lag&FICA)” provides the data for Figures B.1 and B.2 in the same fashion.
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