Dear Professor Levinson,
Thank you for offering us the opportunity to revise and resubmit our paper.  In brief, the paper has been substantially rewritten along the lines suggested by the referees.  
For your benefit, our responses to specific comments are as follows:
------------------------------------------------------

Reviewer A:

------------------------------------------------------

The authors present a neat analysis of how access to rail transportation affected agricultural improvements in the Midwest using the archival census and network data. My major remarks are the following:

1.
The authors need to explain how the data on farm value for their robustness check was obtained. If it is part of the county data mentioned in the data section, the authors need to explicitly point it out there.


Farm value is measured as the farm value per acre where farm value is the reported census figure for the “value of farm” and is accepted (by everyone so far as we know) as including the value of farm land plus improvements such as clearing, fencing and ditching and including structures such as farmstead, barns, etc. and acres are the sum of improved and unimproved acres in farms as reported by the census.  Discussion of this appears on page 3 of the text.

2.
In terms of measures of transportation access, have the authors tried "Rail Density" (such as, length of rail track over land area of a county) instead of "ACCESS" in their analysis? With the existing data, "Rail Density" of each county should be easily derived and might serve as a better indicator in the analysis as opposed to "ACCESS".

In fact, this is not the case.  Although we are (after many false starts) convinced that our dummy variable measure of rail access (=1 if a railroad crossed into a county or bordered it) is very accurate, we are still working on improving the accuracy of the tracings which is essential to reliable measures of the number of miles (which we believe is what the referee means by rail density).  Although this may be possible in the future it is not possible at present.  This point is discussed in the text. 
3.
Gaining rail access is not a random event. While the authors realized this issue and attempted to treat it by introducing other control variables in their regression and IV analysis, some geographical and temporal factors are still omitted. For instance, a county is more likely to gain access to rail if its neighbor counties already connected to the rail, due to the network effect. In addition, gaining transportation access may have a lagged effect on land improvement. In other words, some of the land improvements during 1850-1860 might be caused by rail arrival prior to this period. These factors may not be fully captured in a linear regression structure. Provided that the data were available, they might be better treated in a time-series panel analysis (for examples, refer to Levinson's and Xie and Levinson's work on the spread of rail and streetcar networks:http://nexus.umn.edu/Papers/Codeploy.pdf;http://nexus.umn.edu/Paper

s/Streetcar.pdf).  In this sense, I like the instrumental variable analysis based on government surveys which partially captured the reciprocal relationship between transportation access and farm improvement. 

References to Levinson and Xie and Levinson have been added. Our instrumental variable approach is, as you note, an alternative way to approach this important issue.  We do not have the necessary time dimension for our panel to conduct the kind of sequential analysis done by Levinson or Xie and Levinson since we are restricted to the information from the decennial censuses and essentially everything happens in two big waves—the 1850s (which we study here) and the 1870s (when virtually everywhere in region gets at least one railroad—see, for example, Figure 2).
Along these lines, however, we did create a dummy variable (ANTICIPATE = 1) for five counties that, given their proximity to the Midwestern counties that gained rail access in 1848-49, might be expected to gain rail access early in the 1850s.  If this variable is included in the regression of rail access in Table 3, it has a positive coefficient, consistent with the referee’s argument; however, the coefficient is only marginally significant (about the 10 percent).  Further, if this variable is added to the DID analyses in Table 4 and 5, it has no discernible impact on the estimated treatment effects of gaining rail access.  This does not mean that the referee’s hypothesis is wrong, only that the number of relevant counties – five – is too small to matter empirically in the particular case studied in our paper.    

------------------------------------------------------

Reviewer B:

------------------------------------------------------

Agricultural Improvements and Access to Rail Transportation: The American Midwest as a Test Case, 1850-1860 
This is an interesting paper exploring the connection between the increase in agricultural land and the construction of the railroad in the American Midwest in the mid 19th Century. It shows that the conversion of land from its "raw, natural state into productive farmland", in the period between 1850-1860 is largely explained by access to rail transportation.

The authors hypothesize that the decrease in transportation costs offered by this new form of transportation led to the conversion of land to agricultural use. They back up their findings with several statistical tests.

Major strength in the paper

.
The use of historic GIS data. The paper makes fascinating use of an original dataset showing the evolution of the American rail system in the 1850's.

Thanks!  Part of our goal here is to stake out our “turf.”
.
Good explanation of GIS techniques and methods (e.g. footnotes 3 and 5) yet revisions are needed to cut it a little since you jump into too many details.
Our experience is that ArcGIS is unusually difficult to use.  We have decided to include more detail than usual because, because, in our various presentations of this work, we have found intense audience interest in GIS but a complete lack of knowledge of how to go about doing it.  If the editor wishes we can cut back on this material..
.
An important and interesting topic, exploring the factors that led to development and westward expansion from an accessibility standpoint is novel and well-thought out.  

Criticisms:

.
Although the topic is interesting it is poorly presented and the paper needs a lot of work prior to publications.

The paper has been substantially rewritten.
.
The authors should have at least read their own paper twice prior to send it for publications and should have thought twice about the number of statistical models included and how they are presented. As well what each model is measuring. 
We have included the minimum number of models estimated in order to establish the basic results and necessary robustness checks.  The number of models, as such, is typical of papers in economics using the difference-in-differences approach.    The revised version attempts to clarify the approach and provided a coherent rational for the different models. 
.
The authors need to be more careful regarding referencing style. For example on page 1 (Gallman) is mentioned without a year. Later Seaman (1852) is mentioned as Ezra Seaman without a date and is referenced at the end it would be better say Seaman (1852) at the first part without the mention of the first name of the author.

References have now been prepared using a new version of EndNote. 
.
Again when doing references you do not need to reference the table you are getting information from in a paper. You only need to reference the paper itself unless you are doing a direct quote. A direct quote should appear in italic. 

We are happy to prepare the references however the editor desires. 
.
The last two paragraphs on page 3 sounds more like an abstract than an introduction. The authors are stating some of the findings then mixing in the tense and making things sounds like hypothesis like we should also find increases.

.
The introduction section needs revision in term of flow and language

especially the tense used future, present or past. Consistency is a key. 
.
Page 4 is more of stating conclusions in the introduction. You can

state hypothesis but not conclusions. The conclusions can be stated in the conclusion section or in the abstract.

The introduction has been re-written to some extent, however, the style here – including hypotheses and summarizing findings, and a roadmap – is the common style in economics, which is our discipline.  Again, if the editor wishes a different approach we are happy to implement it. 
.
I find it slightly awkward to switch from calendar years '1850 etc' to 'before the Civil War' (p. 3, p.8, p.13, p.17), especially for international readers.

Have amended or qualified.
.
Although it is explained later, I find the last sentence of the introduction to be unclear.

It has been rewritten. 
.
Using a rule of thumb is not the best way to estimate anything so

please remove the part that is based on the rule of thumb on how many acres and according to that you estimate the number of people. Going back to historical data you can get the number of people living in these areas.

These figures are Primack’s, not ours.  We have made the reference clearer.

.
The section starting from the end of page 5 should be made under a

different title like methodology. This part is no longer part of the historical aspect. 

Done.

.
Referencing style again on page 8 is a big issue see Poor (Poor 1860)

Fixed by our learning how to use the last version of EndNote properly.  
.
Table 1 can benefit from changes in the formatting and making the note in a smaller font as well removing the table heading from the table itself.  Same note about the frame around the figures and the way the figure caption is written. 
Most of the Tables might benefit from more detailed headings, e.g. basic model, expanded model etc. They were not immediately clear without consulting the text. This could get rid of the three rows detailing pop density and state and water dummies.

The table has been reformatted; however, the style of the table is standard for economics papers using DID analysis.  We include only those coefficients that are necessary to the argument at the relevant point of the paper. 
.
I'm not entirely sure why "Hudson River" appears in quotes; is it to highlight the vagueness of the source material?

Yes.  We have instead clarified using a parenthetical remark.
.
For me, the last two words of the paper stand out as being a bit 
informal.

Reworded 

.
A few minor style points, ".earlier on since..." (p. 1) 
"..ties, ballast and the rails.." (p. 7)


Reworded
.
The maps are very weak and could use a lot of work, perhaps making the graphics larger and the text smaller, perhaps an inset or context map to assure international readers of the geographical location, missing scale bars, label States? (Perhaps too crowded) etc. Although the journal is an online one yet the maps should be readable as well in b&w which is not the case. So the "red" railroads can be thicker brush.
The maps have been redone and we hope are clearer.
.
In table 3 again the formatting is very poor. Yet I am not sure I understand why is the dependent variable is the rail access and not the change in farm land. Also do you think the change in the amount of farm land in 1950 is what caused the rail to go in an area or it is the opposite.

The dependent variable in Table 3 is a dummy variable equal to one if the county is in the treatment group (gains rail access in the 1850s) and zero if it is in the control group (does not gain rail access until after 1860).  This is clearly stated in the notes to the table and is also clearly stated in the text.  The purpose of Table 3 is to demonstrate that the railroad did not arrive randomly but rather was correlated with a variety of factors, some of which reflect the relative profitability of farming.  The regression of farm value is in Table 4. 
.
Table 3, Table 4 and Table 5 you need to includes the entire model and not just the ones you are discussing or of your interest. If you are doing a model with just one variable that is even more problem.


We disagree.  Our primary focus is on the rail access variable, not (for the most part) the other variables in the regression.  It is customary in economics papers using DID analysis to report just the treatment coefficient effects since, normally, there are a huge number of ancillary parameter estimates that are not germane (for example, in the case of Table 4, these include the coefficients of the fixed county effects, some 277 of them).   We are not “doing a model with one variable” as both the text, table rows, and notes to the table make clear that, with the exception of the basic DID estimates, we include an extensive set of control variables.  
.
How come table 5 is a difference in difference while it is explained as the Ln (farm value/farm acres


Table 5 reports a DID analysis of the ln of per acre farm values.  We are comparing the change in per acre farm values (in ln terms, so percentage change) in the treatment group – counties that gain rail access – versus the control group – counties that do not.  As stated clearly in the text, this is a robustness check on our main result – if the coming of the railroad caused an increase in the percentage of improved acres, we should also observe an increase in per acre farm values, since improved acreage was much more valuable than unimproved acreage.  This, as the text and Table 5 makes clear, is what we observe.

.
Although it is well explained (see above) the lack of actual train station locations and the nature of the binary ACCESS variable (as opposed to a distance from field to station, for example) is unfortunate, it is quite possible that a piece of land in a county untouched by train tracks might in fact be closer than a farm in a large county that is. However, I feel that this added information, if it were possible to find, would only improve the model, not compromise it.
In principle we agree with this criticism but in practice this cannot be implemented with the historical data at hand.  We are working towards adding station maps to the database (and have added some text to the paper on this point) but are not in a position to include any such information in the analysis.
------------------------------------------------------

Reviewer C:

------------------------------------------------------

Review Journal of Transport and Land Use (Manuscript #166) "Agricultural Improvements and Access to Rail Transportation: The American Midwest as a Test Case, 1850-1860" 

This paper examines the effect of access to rail transportation on agricultural improvements in the Midwest from 1850-60, which is very interesting.  The rail transportation and agricultural improvement data that the authors have put together are very unique.  However, several issues need to be addressed before the paper can be published.

My first main concern regards the causality between access to rail transportation and agricultural improvements.  While the authors deserve commendation for addressing the causality issue in several places of the paper, the presentation is somewhat confusing.  The title and the analysis on pp. 14-16 imply that the paper addresses a two-directional relationship between access to rail transportation and agricultural improvements.  But the rest of the paper addresses a one-directional relationship from access to rail transportation to agricultural improvements.  It should be made clear whether the paper prioritizes a one- or two-directional relationship.


Our interest in this paper is measuring the causal effect of rail access on economic outcomes  One could also imagine writing a paper examining the causal effect of some economic variable – for example, population density – on the extension of the rail network.  To do this convincingly, one would have to come up with a instrumental variable for population density – that is, a variable that is correlated with population density (the relevance condition for IV analysis) but which does not have an independent effect on the extension of the rail network.   In our opinion, it is very difficult to identify a plausible instrument for this case, whereas it is easier (this is relative statement, it is never easy in an absolute sense) to identify a plausible instrument for rail access (the survey IV used in the paper) – hence, the direction of causality examined in the paper.

Furthermore, I am not convinced that the effect of access to rail transportation on agricultural improvements is a causal relationship when you measure them both during the same time period.  To show a causal relationship, you must have a time lag.  I suggest that you just call it as a correlation.
Our analysis defines a treatment group and a control group.  All counties in both groups have zero rail access in 1850.  Counties in the treatment group gain rail access at some point in the 1850s, whereas counties in the control group do not have rail access before the Civil War.  We observe the percentage of improved acreage in the census of 1850, which is before treatment, and again in the census of 1860, which is after treatment.  Hence, there is a “time lag”, as the referee puts it between treatment and effect we are interest in; we observe counties before and after the railroad arrives, and compare the change over time in the two groups.   Under the assumptions of the DID approach, the assignment of rail access is as good as random, and therefore, we are measuring a causal impact.  Our use of DID in this regard is entirely standard in the economics literature (see the references now added).

The DID approach may fail, however, if we cannot sufficiently control for factors that were correlated with gaining rail access and which might have had an independent effect on improved acreage.  We attempt to identify such factors in Table 3; when we include them in the analysis (Table 4), there estimated treatment effect of the railroad is smaller but still statistically significant.   However, there may be additional factors omitted that belong in Table 3 that cannot be measured; and thus we turn to an instrumental variables analysis, which attempts to identify exogenous variation in rail access.  Again, our use of IV in this context is entirely standard in the economics literature.

Another main concern involves the organization and presentation of the paper.  First, the citations are sloppy and incomplete.  For example, the third line of the first paragraph on p. 1, the year information of the citation is missing.  Still on p. 1, the fifth line of the second paragraph, the citation should be re-formatted.  
Citations and references have been prepared with the new version of EndNote
Second, the authors need to pay special attention to issues of formality regarding figures and tables.  The titles and notes of the figures and tables should be separated from their corresponding figures and tables.  
Done

Third, the analysis section has over 10 pages covering many themes, which is good.  But the readers can easily get lost without subtitling the themes of the analysis and discussions.


We have added additional subheads
Minor comments:

pp. 1-2, the paragraph addressing the historical trends of agricultural land increase: it will be useful to have a chart to illustrate the growth of agricultural lands.

We agree in principle but, as the text makes clear, such data are available beginning only in 1850 which is not especially useful either for others or in the context of our argument.  

p. 3, first paragraph: a citation for the DID analysis is needed.

We have provided an extended footnote to the DID methodology and criticisms thereof.  
p. 4, first paragraph: the assumption that the build-up of railroads in a county is a random event is contradictory to the two-directional causal relationship.  This is one example why it is confusing regarding how you discuss the causality issue.

Hopefully resolved by the clarification of the paper’s title.

p. 4, second paragraph: "IV" needs to be parenthesized after the "instrument variable" before it can be used.


Done
p. 10, the last paragraph about boundary change: you focus only on counties without boundary change between 1850 and 1860.  I see it as a loss to data completeness, and may substantially affect the findings of the study.  Is it possible to use all counties and choose the boundary of either 1850 or 1860 for the analysis?


Using all counties (which we did earlier on) doesn’t change the results in a qualitative sense but it does raise serious errors in variables problems.  Choosing the boundaries for one year or another requires the arbitrary subdivision of data that is reported each census year at the county level between counties whose borders changed.
p. 10, the last paragraph about boundary change: you excluded counties that had rail access as of 1850.  Railroad expansion is often based on the existing railroad network.  The counties next to those with railroads have a higher likelihood of railroad construction than counties far away.  The point here is that the counties that had railroads before 1850 very like promoted railroad construction in surrounding counties.  That can be used as one control variable to study the effect of agricultural improvements on railroad expansion.

Yes, we agree:  Railroads were built sequentially and progressively.  As noted in footnote 15, we defined a dummy variable ANTICIPATE (=1) for counties which based on railroad construction during the late 1840s, could reasonably have expected to see a railroad operating in their county in the near future.  We originally identified six such counties but dropped one since it was on the opposite side of the Illinois River which was (and is) a major impediment to east-west travel in central Illinois.  The five remaining counties are identified in footnote 15.  This variable has some predictive power in the Table 3 regression but including it in the DID analysis has virtually no effect on the estimated treatment effects.  This is not, we believe, because the argument is wrong but rather because the number of relevant counties (five) is so small.  As discussed in the text at length, there is a more general issue about anticipatory bias which would make the DID treatment effects too small.  The IV analysis corrects for this problem; as hypothesized, the IV coefficients are larger than the DID coefficients.
p. 15, Table 3: why do you use linear probability regression?  Have you considered binomial regression or logistic regression?

We use linear probability models because it is sufficient to do so to establish the key point that rail access was not random.  The substantive results are not affected using logistic or probit analysis.
p. 17, Table 4: why is Rail Access = 1 represented by an interaction variable between treatment counties and year = 1860?

The estimation uses a balanced panel, meaning that the same counties appear in both 1850 and 1860 and there are a full set of county fixed effects.  In a regression using a balanced panel, the level effect of Rail Access = 1 in such a regression is not identified.  The interaction effect, however, is identified, and is the treatment effect we are interested in.  Equivalently, because there are only two years in the panel, we are estimating a regression in which the dependent variable is the change in percent improved between 1850 and 1860, and the key independent variable is TREAT = 1 (county is in the treatment group).  The standard errors are clustered at the county level since there are, in effect, 278 observations (not 566).

