Data for

Daniel Trefler’s

“The Long and Short of the Canada-U.S. Free Trade Agreement”
American Economic Review, September, 2004.

Users of these data are required to cite the above article.

Introduction

There are four databases, each available in both SAS and Excel formats. Trefler_Annual_Level: This contains lots of data in levels for the years 1980-1996.
1. Trefler_Annual_Level_Transform:  This is a slight manipulation of 
2. Trefler_Annual_Level, defining additional variables and putting things in logs and ratios. These logs and ratios are then differenced in the Trefler_Double_Difference and Trefler_Annual_Change databases. 

3. Trefler_Double_Difference:  This contains the double-differenced data used in the paper e.g.,  
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.  You should be able to replicate the core results of the paper using these data.  Usually the data are in logs before differencing. See below for details.

4. Trefler_Annual_Change:  This contains annually differenced data e.g., 
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. Usually the data are in logs before differencing. See below for details. This database is most useful because it contains the ‘Business Controls’ variables.
The file Trefler_Data_Dictionary.xls contains the names and brief descriptions of the variables in these databases. There is also lots of information in this document about the variables and how to use them.  If you are planning to use my double-differencing method then all you need is in the files Trefler_Double_Difference and Trefler_Data_Dictionary.xls. If you want to go beyond this you will have to read the following file carefully.
Finally, there is a file called USSIC5_CanSIC4_Converter1.txt which is a concordance between U.S. 5-digit product codes (the first 4 digits are an SIC code) and Canadian 4-digit SIC codes.  The file mc92-r-1.pdf that describes the U.S. codes. 

File Downloads
· Data files in Excel format.
· Data files in SAS format.
· Data dictionary.
· Concordance US_SIC5 to CDN_SIC4.
· Description of US_SIC5 codes. 
· Sample Program in SAS.
Construction of the Tariff Variable

Let ta(t) be the Canadian tariff against the U.S. in year t. (I am suppressing the industry subscripts throughout.) Let trow(t) be the Canadian tariff against the rest of the world in year t. Then for t>1988, tf(t)=ta(t)-trow(t) is the FTA-mandated tariff concession. The Canadian tariff variable used in the paper is tf_=[tf(1996)-tf(1988)]-I[tf(1986)-tf(1980)] where I is an indicator variable which equals unity if the industry is in the automotive sector and zero otherwise. The automotive sector is all 4-digit industries feeding into 3-digit SIC industries ‘323’ and ‘325’.  (In the paper, I also reported results for when tf​_ is constructed by setting I to zero in all industries and when the automotive sector is deleted.)

The easiest way to construct tf_ for other years is as follows. Let the pre-FTA period start in t=s0 and end in t=s1 and let the FTA period start in t=t0 and end in t=t1. Difference the pre-FTA data to obtain tf(s1)-tf(s0). Set this to zero except in the automotive sector. That is, construct I[tf(s1)-tf(s0)]. Difference the FTA period data to obtain tf(t1)-tf(t0). Now calculate tf_= [tf(t1)-tf(t0)]- I[tf(s1)-tf(s0)].

Construction of the Business Control Variables

The business control variables appear in Trefler_Double_Difference and Trefler_Annual_Changes. I include them in the latter so that the user can construct business control variables for his or her choice of periods. To get business controls for different time intervals, simply average the business controls in Trefler_Annual_Changes. For example, if there is a variable 
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 and its business control as reported in Trefler_Annual_Changes is 
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then the business control for a regression with 
[image: image5.wmf]6

/

)

(

8

/

)

(

80

86

88

96

y

y

y

y

-

-

-

 as the dependent variable is 
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. Note that 
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 does not appear in the first part because the 
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 are already in annual changes. Likewise for why 
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 does not appear in the second part.

Construction of Remaining Variables

The data are constructed as follows. 

1. Start with the data reported in Trefler_Annual_Level. See the data dictionary for a definition of variables there. 

2. Transform the data with the following commands. These transformed data appear in Trefler_Annual_Level_Transform.

exchr=log(exchr);

gdp=log(gdp);

*Cdn tariff FTA cuts;
*(Cdn tariff against the US) - (Cdn tariff against the rest of world);

tar =ta -trow;  
*(Effective Cdn tariff against the US) - (Effective Cdn tariff against the rest of world). Note that effective tariff rates for certain years are poorly constructed.;
tear=tea-terow; 
*tariff concessions using the statutory rate;

tar_s=ta_s-trow;    
*US FTA tariff cuts;
*(US tariff against Canada) - (US tariff against the rest of world);

tcar=tca-trowa;     
*tariff concessions using the statutory rate;

tcar_s=tca_s-trowa; 

  Note: See the section Construction of the Tariff Variable above for how these tariff data are manipulated to get the final tariff data. That section applies to tar, tar_s, tcar, and tcar_s where an underscore at the end of the variable indicates that it has been transformed in accordance with that section.  In the data dictionary you will see tariff variables with an underscore ending e.g., tf_ is the transformed changes in tar and dtac_ is the transformed changes in tcar.
  *Trade data from Canadian sources;

  xr=xw-xa;  *Canadian exports to the rest of the world (non-US);

  if xa=0 then xaq=.;         else xaq=log(xa/q); 

  if xw=0 then xaw=.;         else xaw=log(xa/xw);  

  if xa=0 then xa=.;          else xa =log(xa);

  if xw=0 then xa=.;          else xw =log(xw);

  if ma=0 then maq=.;         else maq=log(ma/q);

  if mw=0 then maw=.;         else maw=log(ma/mw);
  if ma=0 then ma=.;          else ma=log(ma);

  if mw=0 then mw=.;          else mw=log(mw);

  *U.S. imports from Canada and the world from U.S. sources.; 
  *Note: by my error, mca and mwa are not in Trefler_Annual_Level. ;

  *However, the following transformed variables are in Trefler_Annual_Level_Transform.;
  if mca=0 then mcqa=.;       else mcqa=log(mca/qa);

  if mwa=0 then mcwa=.;       else mcwa=log(mca/mwa);

  if mca=0 then mca=.;        else mca=log(mca);

  if mwa=0 then mwa=.;        else mwa=log(mwa);

  *Share of materials+energy in output;

  matshare=log(matshare);         matshara=log(csmata+csenea);

  labshare=log(labshare);

  iit=iit;

  psic4=log(psic4);                psic4a= log(psic4a);

  pq=log(pq);

  pv=log(pv);                      pva=log(pva);

  *put q in the same units

   as trade variables;

  q =q *1000000;                   qa    = qa*1000000;

  q2=q2*1000000;

  q =log(q);                       qa    = log(qa);

  q2=log(q2);

  l=log(l);                        la    = log(la);

  ln=log(ln);                      lna   = log(lna);

  lp=log(lp);                      lpa   = log(lpa);

  ln_l=ln-lp;                      ln_la = lna-lpa;

  h=log(h);                        ha    = log(ha);

  w=log(w);                        wa    = log(wa);

  e=log(e);                        ea    = log(ea);

  en=log(en);                      ena   = log(ena);

  ep=log(ep);                      epa   = log(epa);

  en_e=en-ep;                      en_ea = ena-epa;

  qp=log(qp);

  v=log(v);                        va    = log(va);

  v1=log(v1);                      va1   = log(va1);

  v2=log(v2);

  vp =log(vp);

  vp1=log(vp1);

  vp2=log(vp2);

  n    =log(est);                  na    =1;   *no U.S. establishment data;

  if k ^=0 then k =log(k);         ka=log(ka);

  if km^=0 then km=log(km);

  if l ^=. then k_l  =k-l;         k_la=ka-la;

  if lp^=. then km_lp=km-h-lp;

  *Productivity;

  prod=v-l;                        proda = va -la;

  prod1=v1-l;                      proda1= va1-la;

  prodp =vp -(h+lp);

  prodp1=vp1-(h+lp);
3. Take annual differences of the data to obtain the data in Trefler_Annual_Changes. Appended onto this data set are the business control variables. See notes above for how to manipulate the business control variables.

4. Take long changes (1980-86 and 1988-96) to obtain the data in Trefler_Double_Differences.

General Notes on the Data Used in the Paper

1. For several industries, my SIC codes are fictitious. These occurs when I aggregate two codes into a single one because of series discontinuities.  The aggregated industries are as follows. 1094 and 1099 become 1098. 1511 and 1599 become 1598. 1995 and 1999 become 1998. 2911 and 2919 become 2918. 2951 and 2959 become 2958. 3051 and 3059 become 3058. 3351 and 3359 become 3358. 3362 and 3369 become 3368.

2. The 1980-82 Canadian data were collected in an older version of the Canadian Standard Industrial Classification (SIC).  The only concordance between the old and new versions of SIC is at the 3-digit level whereas the data are at the 4-digit level.  The 1980-82 Canadian data were converted by applying the 1983 4-digit shares of the 3-digit data to the 3-digit 1980-82 data.  

3. In an appendix I talk about the construction of statutory tariff rates.  Here are some additional details.  Each tariff rate falls by 10 percentage points a year over 10 years.  For a few exceptions, the tariff rate falls by 20 percentage points a year for 5 years.  These 5-year ‘exceptions’ come from looking at the Economic Council of Canada working paper ECC 344 which documents tariff changes by IO classification (about 60 manufacturing industries).  If the rate is close to 0 after 5 years (1993) then the industry goes on the 5-year list.  These industries are 

a. For U.S. tariffs:   2511  2512  2521  2522  2541 2542  2543  2549  2561  2581 2592  2599  3011  3021  3022 3029  3111  3121  3191  3192 3193  3194  3199  3211  3261 3271  3281  3299.

b. For Canadian tariffs: 2712  2713  2714  2719  2721 2731  2732  2733  2791  2792 2793  2799  2811  2819  2821 2831  2839  2841  2849  3011 3021  3022  3029  3111  3121 3191  3192  3193  3194  3199 3711  3712.
General Notes on Data that Were Not Used in My Paper
Some researchers will undoubtedly want to use the data for topics that I did not cover. I therefore have made available a more extensive database than what I used in my paper. However, some of these additional data were not collated with the same care used for the data I used in my paper. For example, I did not use 1995 U.S. tariff data in my paper, but report it in the database. However, this reported data is actually an average of 1994 and 1996 data.  What follows is a list of major imputations. In the next section I list minor imputations.

1. The 1995 U.S. tariff data is the average of the 1994 and 1996 data.

2. The Canadian capital stock data are only available for 1983-1994. 1980-82 data have been set to 1983 data and data for 1995-96 have been set to 1994 data.  In addition, Canadian capital stock data are only available at the 3-digit level. 4-digit data are pro-rated from 3-digit data using value-added shares.
3. Effective tariffs for 1980, 1981 and 1982 are just the 1983 data. The effective tariff rates after 1992 used 1992 data.

4. I have not added the 1982 Canadian ASM data into the database. This can be done without too much trouble.

5. For many industries in 1987 there was not enough tax information in order to break out total employment into administrative (nonproduction) workers and production workers.  If 1987 data are missing then I imputed them using the ratio of production-to-total averaged over 1986 and 1988.  

Imputation of Data for Instruments

In a few instances, the 1980 or 1988 data needed for the instruments were missing. Usually these data were not needed for anything but the instruments. In those cases, and those cases alone, the instruments were imputed as follows. (To be clear, suppose trade data in 1980 is missing and I am looking at a productivity regression. Then I do not need the trade data in 1980 except for the instruments and the imputation is made. Alternatively, suppose I am looking at an import regression then I need the 1980 trade data for both the instrument and the dependent variable. In this case, no imputation is made and the observation is deleted.)

 *Imputations for 1980 instruments;

 *Impute exports using X(80)=X(88)*M(80)/M(88);

  if sic4='1093' then x=15.098;

  if sic4='2581' then x=16.585;

  if sic4='3241' then x=17.769;

  if sic4='3791' then x=15.929;

 *Impute exports using X(80)=X(83)*M(80)/M(83); 

  if sic4='2542' then x=18.548;

  if sic4='2592' then x=18.091;

 *Impute imports using M(80)=M(88)*X(80)/X(88);

  if sic4='2841' then m=16.678;

 *Otherwise;

  if sic4='2849' | sic4='3081' then m=14.39;        *Use smallest m across 213 SICs (not an outlier);

  if sic4='2849' | sic4='3081' then x=15.27;        *Use smallest x across 213 SICs (not an outlier);

 *Impute wages using average wages of SIC2=28;

  if sic4='2831' | sic4='2839' then w=-4.25;

 *In 1980, there are no imputations needed for ln_l;

  set data.d88(keep=sic4 w ln l q ma xa);

  *impute missing data;

  if sic4='3914'               then l=252/2650;     *use 1991 data;

  if sic4='3032'               then x=log(9904010); *use 1987 data;

  if sic4='2849' | sic4='3081' then m=14.39;        *Use smallest m across 213 SICs (not an outlier);

  if sic4='3081'               then x=15.27;        *Use smallest x across 213 SICs (not an outlier);

  if sic4='2831' | sic4='2839' then w=-4.25;        *use average of sic4=2800;

Minor Data Imputations

1. When imports are zero, there are no duties collected and hence no tariff rate.  I set these tariffs to missing. The exception is newspapers (2841 & 2849) and machine shop industries (3081) which are nontradeable and hence have zero tariffs.

2. Price data from the IO tables (output and value added) are missing for 1993-1996. Industry price from commodity prices (psic4 from StatsCan) are always available. For years in which both IO prices and psic4 are available, they grow at very similar rates.  I therefore impute the 1993-1996 IO prices by setting their growth rates equal to the growth rate of psic4 i.e., I grow the 1992 IO price data using commodity price growth rates.  

3. For some industries, administrative workers and salaries are zero.  This is likely due to the fact that head office comes in and out of the industry. For these industries (1992, 2435, 2445, 3913, 3914, 3992, 3993, and 2831) set the zero data to missing.

4. In industries 2831 and 2839 there appears to be non--disclosure of some elements of manufacturing (production) activity.  If the wages, hours, and fuel data are zero then set it to missing.

5. SIC4 1998 does not have data separately for production and non-production workers in 1996. The division of employment into the two categories was done using 1995 ratios.

6. For 1984-95 I have output data, not just shipments data.  I want output data for 1980-83 and 1996, but all I have is shipments data.  The difference between output and shipments has to do with inventory data, data which I cannot access for the years 1980-83 and 1996.  I move from shipments data to output data for 1996 as follows:  multiply the 1996 shipments data by the 1995 ratio of shipments to output.  Likewise adjust 1980-83 shipments by the 1984 ratio of output to shipments.
7. The UK and Japan data were constructed as follows. This is 3-digit ISIC(R2) data from UNIDO.  Each ISIC3 goes into many SIC4s.  I just repeated the ISIC3 data across SIC4s i.e., we did not prorate it across SIC4s.  This means that the converter is bad.  It also means that the 3-digit values are repeated so that the SIC4 sums are greater than the ISC3 sums.  Re-stated the data are only useful for growth rates.  To emphasize this, the data are scaled so that all values equal unity in 1980.  This means that the data are only useful in log changes.  In addition, a number of imputations were used.  

I. All 1980 establishment number data were set equal to their 1981 values.  1980 was missing.

II. Japanese data for ISC3=314 is missing/zero/weird for 1980-85.  It was set equal to its (real) 1986 value.

III. UK is missing some ISIC3 data:

a. 313, 314: Extrapolate 1996 using 1994-95 growth rates applied to 1995 levels. 

b. 354: Interpolate 1993 using 1992 and 1994.  1995 for employment and wages is interpolated by assuming that e/VA and w/VA from 1994 is the same as in 1995 and using VA from 1995. 1996 for employment does the same as for 1995.  For capital in 1995 and 1996, set it equal to capital in 1994.

c. 371: Interpolate 1993 using 1992 and 1994.

d. 351: Extrapolate 1996 by assuming that wages, VA, Q, establishments, and capital stock grow at the same rate as employment. (Employment in 1996 is observed.)
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