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Like it or not, the computer age is upon us, and there is no avoiding it 
as a numismatist. Auction bidding in many venues (e.g., Heritage and 
eBay) is performed online. Countless numismatic discussion groups and 
websites permeate the electronic ether. 

In the face of all this progress, should numismatic references remain 
the staid, simple page-turners of yore? Does a computerized reference 
simply mean copying the text of the reference to a computer-readable 
CD/DVD? I say to both questions, emphatically, “No!” A properly 
designed computerized numismatic reference is much more than a book 
simply rendered onto a CD/DVD. 

This article draws on my experience working on a computerized ref-
erence for U.S. Shield Nickels (the Shield Nickel Viewer, or SNV) to 
illustrate the features of a computerized numismatic reference that is 
designed to use the inherent advantages of the technology. That I chose 
to create a Shield Nickel reference reflects my collecting bent; the tech-
niques discussed should be applicable to any numismatic reference.

There is an undeniable pleasure in holding that big reference book 
in your lap and thumbing through it. Although this pleasure can’t be 
replaced, the loss can be ameliorated by the new pleasures inherent in 
a reference work that takes full and appropriate advantage of available 
technology.

Static vs.  Dynamic

A printed reference book is a static, unchanging object. Every time you 
peruse it, it presents exactly the same information to you in exactly the 
same way.

Numismatics is not a static pursuit. New research, changing mar-
ketplaces, and reinterpretation of existing data make the information of 
numismatics dynamic. Above all else, a computerized numismatic refer-
ence should reflect the dynamic nature of the underlying information. 
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The computer, with data stored in a changeable, somewhat ephemeral 
method, is extremely well-suited to respond rapidly to changes in a dy-
namic environment.

Other sections of this article point out specific ways in which a com-
puterized reference can be dynamic. But the underlying principle of dy-
namism is, I believe, the single most important advantage of any properly 
designed computerized reference. Any computerized reference that fails 
to be dynamic has failed in its most basic mission — to replace a printed 
reference book in a way that offers unique advantages that the book 
cannot offer.

Production Costs

There are multiple drivers to the cost of a physical book:

 •	How large an audience is there? How many copies will be sold? Can 
the price of the book be amortized over a large audience?

 •	How much information is provided in the book? More information 
means a larger book and a higher cost.

 •	How many people have a finger in the pie (e.g., author, publisher, 
printing house, retailer)?

 •	How much does it cost to ship a purchased book to end user? Even 
at media mail rates, this is usually about $4.

All of these costs of a printed book must be balanced in a way that 
makes the project economically feasible. This may be especially difficult 
for numismatic references; they are unlikely to appear on any national 
bestseller list! Furthermore, these cost drivers push printed numismatic 
reference books to be fairly general, so as to attract as wide an audience 
as possible.

In contrast, here are the cost drivers for a computerized reference:

 •	Purchase of a CD/DVD burner. This is a one-time cost of about 
$100.

 •	Purchase of blank recordable media ($0.10 to $3.00 each, depending 
on the media used).

 •	The cost to ship a single CD/DVD in a padded mailer is about 
$1.00.

A computerized reference work is an extremely efficient way for a nu-
mismatic author to self-publish. Very short runs of the reference can be 
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produced — copies can be produced to order, avoiding the need to main-
tain unsold inventory — this means that the reference can be highly spe-
cialized, without regard to what would sell in a mass market. A dedicated 
numismatist who wants to share his expertise and narrowly focused 
research is enabled to do so. Nobody else needs to be compensated. 
In the event that a particular computerized reference were to become 
very popular, then it would become feasible to have the CD/DVDs 
produced by a mastering company that stamps them in the thousands, 
further reducing production costs. 

Development Costs

Most of the development costs and time for either a physical book or 
a computerized reference will be approximately the same. Each refer-
ence requires that the requisite material be gathered, organized, and 
presented as a cohesive whole.

Because a computerized reference may need custom computer pro-
gramming, some additional expense and time may need to be budgeted 
during development. The expense and time are well worth it if it results 
in additional functionality in the reference. It’s my opinion that this ad-
ditional expense and time will typically be a small fraction of the expense 
and time of generating the numismatic content. By far, the largest time 
consumed in developing SNV was taking and editing photographs of 
coins.

Number and Qualit y of Photographs Presented

Most numismatic references are about coins, and a book about coins 
without pictures of those coins would be like trying to enjoy an Ansel 
Adams exhibit only by reading about it. When you add photographs 
to a printed reference, the reference gets fatter. When you add high-
quality color photographs (as opposed to black and white), the costs 
go way up.

In contrast, a computerized reference book full of high-resolution 
color photographs can fit on a single DVD. And adding additional pho-
tographs to that DVD adds nothing to the cost of burning and ship-
ping it. The number of full-color high-resolution photos in SNV (about 
2500) was inconceivable in a printed reference, but it currently fills a 
little more than half of a single DVD.
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Size of the Book

As previously mentioned, cost constrains the size of a physical reference 
book. But if the ability to add photographs to a DVD is for all practical 
purposes unlimited, the ability to add additional text is even more so. 
A computerized reference book can contain all of the information that 
the author deems relevant. (That doesn’t mean it doesn’t need a good 
editor, though!)

Updating with New Material

A computerized reference must be designed from the ground up to 
provide a way to easily incorporate new material. The new material can 
be corrections to existing material, or it can be completely new content. 
Regardless, the properly designed computerized reference incorporates 
new material in a way that is invisible to the end user — it is merged 
seamlessly with the existing material. But if the user wants to see what’s 
new, the computerized reference should allow him to do that as well.

It is true that updates or addenda can be distributed for a printed 
reference book. But unless that book undergoes a complete reprinting, 
the new data is not seamlessly integrated with the existing book.

User Contributions,  or Mail Photos not Coins

For many numismatic reference works, authors have to rely on the gen-
erosity of others to photograph holdings. The author who can own 
everything he or she would want to document is a very rare bird. Many 
collectors are understandably reluctant to commit their rare coins to 
the vagaries of the post office. Insurance is little compensation for an 
irreplaceable coin. In my own work I set down standards for photog-
raphy, and collectors who owned digital cameras were able (with some 
training) to submit photographs to me by email. 

While some collectors still wound up mailing coins to me, several 
collectors were able to take their own photographs and submit them. 
Taking and contributing photographs was fun for these collectors, and 
of course their contributions are recognized by name.

Searching and Interactivit y

A printed reference book does not interact with its reader. The infor-
mation is presented in the way that the author intended, and it is not 
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easy to peruse information in an order other than that in which it was 
published.

A properly designed computerized reference is an interactive experi-
ence for the user. At a minimum, the ability to search the text of the 
reference for keywords is a vital requirement. But I believe that the 
computerized reference should do much more. It should allow the user 
to reorganize the presentation of the data to suit his or her needs. A 
simple example will make this clear.

Let’s hypothesize a reference book for a particular series that focuses 
on varieties available in the series (e.g., doubled dies, repunched dates, 
repunched mintmarks, overdates). The typical printed reference book 
covering a particular coin series will be organized by year, and then 
might group within a year by the type of variety. Suppose you want to 
see all of the overdates available in the series. In a printed book, this 
would probably mean searching the entire book and putting sticky notes 
on those pages of interest. For a properly designed computerized refer-
ence, there would be a command “Show me all the overdates”, and use 
of that command would eliminate all of the non-overdates from view. 
Searching can also help the user answer questions that a traditional 
reference book might not cover easily, like “How many doubled dies 
have been catalogued?”

Interactivity should also allow the end user to successively refine 
searches. Each time the end user narrows down a search according to 
a certain criterion, each coin in the program’s database that does not 
fit that criterion is removed from view. The goal should be to allow the 
end user to narrow the search to a few candidate coins, through which 
he or she would then make manual comparisons to the target coins. 
The program should provide sets of criteria that are uniquely designed 
to meet the needs of the specific reference, which will be driven by the 
needs of the coin series that the reference covers (that is, the kinds of 
criteria appropriate for a Shield Nickel reference are going to be very 
different from a reference on ancient Greek coins, and the computer-
ized reference should be appropriately tailored).

Scribbling in the Margins

Many people like to annotate their printed reference books by writing 
notes in the margins, or perhaps by using the ubiquitous sticky notes. 
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There is no reason for users of a computerized reference to give up that 
capability. A properly designed computerized reference allows users to 
attach private notes to the data. The fewer constraints placed on these 
private notes, the better. It is hard to predict what all of the end users 
will want to record, so a great deal of flexibility should be allowed. Some 
ideas include:

 •	Information about the end user’s personal holdings
 •	Notes on coins viewed at coin shows
 •	Auction records

The concept of private notes can be extended to include the ability to 
import private photographs into the program’s database. In that way, 
photographs of the end user’s coins can be viewed side-by-side with 
photographs provided in the reference work.

The Development Phase

Everybody has read a physical book, and everybody has a pretty good 
idea of how one is put together. Most likely, you would start by trying 
to list the topics of the chapters in the book, and then perhaps outline 
each chapter. You don’t have to think too much about the user interface 
or the feature set of a physical book; perhaps you pick a typeface and a 
general style, but the user interface was established hundreds of years 
ago: words on paper that people read.

Developing a computerized numismatic reference takes some addi-
tional up-front thinking. As you have seen above, end users will want 
to use the reference in a non-linear fashion. So, you have to think more 
about the different ways that people will move about in the reference, 
and you will have to think more about the feature set your reference 
provides.

There is no question that the development phase of a computerized 
reference is more complicated than the development phase of a printed 
book. But it is a one-time complication. Carefully thought out, and with 
flexibility built in, the decisions made during development phase will 
carry you through all the other phases and the lifetime of the reference. 
Proper decisions in the development phase are what drive the advan-
tages of the computerized reference over the printed reference, and are 
therefore well worth spending the extra time to develop.
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Web-based versus Local

Let’s discuss two different paradigms for a computerized numismatic 
reference: web-based or local. Each has advantages and disadvantages.

A web-based reference stores all of its data on a web site. Users in-
teract with the data using a browser program (e.g., Internet Explorer, 
Firefox). The characteristics of a web-based reference are:

 •	Instant accessibility after purchase.
 •	No additional software is loaded on the user’s computer.
 •	Functionality of the reference is constrained to functionality easily 

accessible within a browser.
 •	Quality of the photos is constrained by the time it takes to download 

them (users with slow dial-up internet connections must be accom-
modated).

 •	Updates to the data are accomplished with no user interaction (the 
web site gets updated).

 •	Security requirements are strict since the web site can be compro-
mised by “hackers”.

 •	Requires an active internet connection to access the reference data.

A local reference stores its data on the user’s computer. Users interact 
with the data using a custom-designed program. The characteristics of 
a local reference are:

 •	After purchase, the user must wait for a CD/DVD to arrive in the 
mail.

 •	Software is loaded on the user’s computer, and must operate properly 
there.

 •	Functionality of the reference is limited only by the imagination and 
software capabilities of the author.

 •	Quality of the photos is essentially unconstrained.
 •	Updates to the data will require user interaction.
 •	Security requirements are not as strict as in the web-based model. If 

the program incorporates some web-based features and the web site 
is compromised, each individual user’s local copy of the program will 
still operate.

 •	Reference data can be accessed off-line (no active internet connection 
required).
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A local reference can still make use of web-based resources. Program 
and data updates cab be distributed by posting them to a web site from 
which users can download them. 

At some time in the future, when everybody has very high-speed 
Internet access, the trade-offs will change. Perhaps the best compromise 
will be to have a custom program running locally to maximize capability, 
while storing the actual data of the reference online.

Long-Term Experience with SNV

SNV has been available to end users for a number of years now. As I 
expected, the number of copies shipped has been very small. This con-
firms that producing SNV as a printed reference was not feasible.

The initial goal of easy upgrades and expandability has been validated. 
A large number of varieties have been added to the database since the 
initial release of SNV (the number of varieties has about doubled). The 
viewing program itself has undergone a few releases for inclusion of new 
features as a result of user feedback and the author’s own experience. 
Field upgrades of the viewing program have all gone smoothly. Only one 
user-reported software bug occurred, and it was easily fixed.

I spent a lot of time thinking about the initial design of the user in-
terface and database in the development phase because it is difficult to 
change once the software package is released. They have held up very 
well. No one can think of everything, though, and there are a couple 
things I might have done differently to facilitate some features that did 
not occur to me initially. This does emphasize the importance of thor-
oughly thinking through the user interface and database design during 
the development phase of the product. 

 Some Final Thoughts

One direction for the future that interests me is to find a way to make 
SNV available on handheld computers so it can be easily carried to coin 
shows. This will have to wait for a more powerful generation of hand-
held computers to meet the storage and processing needs of SNV.

I hope that with this article that I have set down a few of the basic 
features any computerized numismatic reference should have, and to 
show how computerized references can and should differ from printed 
references. Perhaps I have inspired you to produce a computerized refer-
ence covering your specialty?
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