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ABSTRACT

1.

eBusiness has placed an increasing
transaction load on the WWW and a demand
for measurement models with forecasting
potential.

Measurement on the Web has traditionally been
concerned with site and systems loadings, and
judgements based on counts of targeted occurrences.
The growth of eBusiness has placed demands
on Web managers to become involved with Web
analytics for business purposes. A recent study by
PricewaterhouseCoopers (2000) showed that every
dot.com eBusiness they examined inadvertently
over or under-stated its fundamental site metric,
that of visitor numbers. The consequence of
“bad” measurement in this case, was linked to
an erosion of business confidence in eBusiness
activity, and a reduction in eBusiness transactions.
Another researcher emphasized the importance of
measurement (Dugan, 2000:1).

This paper provides a literature review of various
methodologies for measuring business activity
on the Web, including hit counts, stress testing,
customer proﬁles and innovative approaches.
An assessment of the relative methodologies is
also made to value the relative strengths and
weaknesses of each approach. A framework is
then elaborated in which business performance
may be tested, and forecasting potentials
assessed. The context of this paper is an ongoing research project being undertaken by
the author into eBusiness performance and
forecasting methodologies on the Web.

KEY WORDS
Web Measurement, eBusiness Performance,
Forecasting

Too many Web businesses neglect their metrics and
operate in the dark. Measuring certain things about
your site, such as visitor trafﬁc, page views, and return
visits, is like breathing: If you are not doing it, you will
not make it for long.
In this paper some innovative Web measures
from the eBusiness perspective are reviewed to
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juxtaposition more traditional Web metrics from
computer systems and business studies. The growth
of Web Analytics is also visited to report various
methodologies being employed to bridge the gap
between site management metrics and eBusiness
metrics. The concluding section then turns to look
at the implications of developments in Web metrics
for forecasting eBusiness performance.

2.

INNOVATIVE METHODOLOGIES

The best way to know whether a Web site is
achieving its goals is to gather extensive traffic
data — not just how many hits are made, but which
pages are popular, who’s visiting the site, when do
they visit, and a host of other data that can give a
clearer idea of what’s going on. Metrics built on
data can provide crucial insights into the health of
a business. Measuring certain things about a site,
such as visitor trafﬁc, page views, and return visits,
is fundamental to knowing the customer. Over and
above fundamental measures eBusiness requires
more sophisticated measures to, for example, guide
business decision-making, and to retain control of
volatile and ill conditioned activity. The following
seven measures are examples of innovative and
useful Web measures from a eBusiness perspective
(Dugan, 2000:1-2).

2.1 Measure 1: The Front Page
Stumble
Look at how much time your customers spend on the
front page and correlate that with when they leave.
In other words, ﬁnd out if your home page drives
away customers. You have 10 seconds to convince
a customer to stay on your site.

2.2 Measurement 2: Dropouts
At exactly what point are customers leaving your
site? Identify the pages that are driving trafﬁc away
from your site. Decide how valuable that information
really is and remove the reason for leaving.

2.3 Measurement 3. The Clutter-toContent Ratio
In kilobytes, what’s the ratio of site content to
clutter? Look at it from the customer point of view
and be ruthless - assume advertising is considered
clutter. The closer this ratio is to 1:1, the more
likely customers will go elsewhere to ﬁnd a simpler
interface.

2.4 Measurement 4: Best Purchasers
Look at characteristics of top purchasers, those in
the top 20 percent. How are they different from other
customers? Consider how they got to your site, how
much time they spend on it, and what tools and
pages they use.

2.5 Measurement 5: Cross-Sales
failure
Getting customers to buy additional products is a
cross-selling strategy. Alienation can occur with
irrelevant offers and customers leave. Don’t destroy
a relationship with a cross-selling strategies.

2.6 Measurement 6: Fulﬁllment
Measure the average time it takes to deliver a product
from when the customers click on the Web site until
delivery. Correlate the customers who never come
back with this metric.

2.7 Measurement 7: Customer Loyalty
To measure loyalty compare the average customer
to the customer who’s received a promotional offer
to draw them back. Customers who constantly
need deals to entice them back would prefer
another experience - change the baseline customer
experience on the site to include the incentives
offered.

3.
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MORE TRADITIONAL MEAS-

URES
3.1 Hits
Organizations that are able to capture and use
accurate customer data online will have a distinct
edge in retaining customers, increasing sales
per customer and growing the business. Hits
are the fundamental count of site activity, and the
qualiﬁcation of hits into types of request is the ﬁrst
layer of analysis. (See the Selected Reference List,
“Hits”, below for 15 useful explanations.)

3.2 Customer Proﬁling
When a customer places an order over the Internet,
it is far simpler and easier to have the customer
complete just one or two simple questions, such as
name and address, and have all the other relevant
data - such as delivery preferences, buying history
and other demographic and psychographic proﬁle
information automatically updated and retrieved. A
complete and best ﬁt data proﬁle of the customer
can be made available online and in real-time
for relationship building and personal customer
interaction. The ability to populate customer records
with online data enables e-businesses to automate
customer relationship management and minimise
anonymous cash-based transactions. The customer
proﬁle hence provides a basic unit for analysis and
metric construction. (See the Selected Reference
List, “Customer Profiles”, below for 13 useful
explanations.)

3.3 Stress Testing
Stress testing involves subjecting a system to
unreasonable loads, and denying the system the
necessary resources to process that load. Unit
measures may be obtained for systems performance
through stress testing. On the Web the sites may
under go full-scale stress testing identify a site’s
capacity constraints and pinpoint performance
bottlenecks. Using test scripts and run tests to
emulate a real-life load situation on an organisation’s
Web site, deﬁnitive measures may be found for
factors affecting Service Level Agreements or
other performance thresholds. (See the Selected
Reference List, “Stress Testing”, below for 9 useful
explanations.)

4.

WEB ANALYTICS

Web analytics is the monitoring and reporting of
Web site usage. The analysis can provide a better
understanding of the interactions between Web visitor
and what the Web site offers, as well as optimizing
the site for increased customer loyalty and business
beneﬁts. Web Analytics may provide answers to the
success (or otherwise) of a promotion campaign if
site trafﬁc had made a simple count increase, or to
answer more complex questions requiring the use of
data mining or OLAP tools. A further development
at the innovative end of the spectrum is the building
of comprehensive models (math, data, heuristic,
and AI) to provide conﬁdence to forecast futures on
the Web.

4.1 Data Collection
Three fruitful approaches to data collection for Web
Analytics are network monitors, single-pixel solutions,
and HTTP server log analysis.

4.2 Network Monitors
Network monitors perform packet snifﬁng through
an application that reads each package of data
called into view by the operating system. A network
monitor could be installed on each Web server or a
single one on traditional Ethernet LANs. A single
network monitor could report on every HTTP event
but workload capacities need to be balanced in order
to maintain server performance. A network monitor
can see everything, including client requests, server
responses, cookies, and HTML ﬁles. It can also track
stop requests issued from the browser, making it
possible to list the pages that are taking too long to
generate. It can measure the Web server’s response
time to different requests. Some network monitors
can report on content-related HTML tags and capture
form data transmitted via a POST request when the
visitor hits a submit button.

4.3 Single Pixel Solutions
One of the newer methods for Web site data collection
is single-pixel technology which enables online data
collection of page view information. It originates
from the transmission of data during the request
for a one-pixel image placed somewhere on a Web
page. The data collected includes basic information
similar to that logged by an HTTP server, as well as
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client-side behavior. The information is collected
when the enabled page is loaded in a browser, and
then sent back to the analysis server for the analyzing
and reporting processes. Single-pixel information
collects information by page views, rather than by
“hits,” as recorded in HTTP server logs. It collects
the following data:

• time it takes the page to load;
• whether or not the page loads with errors;
• whether or not the page load is aborted by the
user;

• referring page of the loaded page (if there was
•
•
•
•
•

one);
link destination clicked to leave page (if there was
one);
usage information about any forms on the page;
session state (for example, prior visits, duration,
number of page views, and so on);
traversal path; and,
user deﬁned data.

4.4 HTTP Server Logs
This form of Web analytics involves the analysis
of log ﬁles produced by the HTTP servers in a Web
server environment. Logging capabilities can be
controlled from within server software but a typical
HTTP logging conﬁguration would result in a detailed
log entry for each HTTP request or hit to the server.
Web analytics software can parse and process these
logs ﬁles, in batch, to combine information from
each request to give a view of the Web site’s trafﬁc,
including basic metrics such as the number of hits,
visitors, visitor duration, visitor origin (subdomain,
referral link), visitor IP address, browser type and
version, platform, and cookies, as well as more
advanced metrics derived from the manipulation of
data through techniques such as categorization and
aggregation.

4.5 Data Treatment
Data warehousing, data-mining, and OLAP are key
techniques in the data treatment process for Web
Analytics. The large amount of data collected on
eBusiness activity is stored in a Data warehouse.
The aggregation of different data types provides a
data-mining context, and the slicing & dicing of data
over different dimensions gives the OLAP context.
Effective data treatment, consequently requires the
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concurrent exercise of the three key techniques. For
example, OLAP systems can report only on directly
observed and easily correlated information. They
rely on the user to discover patterns and decide what
to do with them. To solve this problem, marketers
and business analysts use data-mining techniques.
These are machine learning algorithms that ﬁnd
patterns buried in databases and report or act on
those ﬁndings. When Web data is combined with
other enterprise data (such as customer and product
proﬁles, order and fulﬁllment system data), it makes
for a powerful business intelligence solution.

4.6 Strengths and Weaknesses
To determine which Web metrics analysis method
(or combination of methods) is appropriate to a given
situation the strengths and weaknesses of each need
to be weighed. Issues such as cost (capacities and
ﬁnancial) and operational requirements inﬂuence
decision-making. For example, log analysis
implementations are generally less expensive than
implementing network monitors or real-time analysis
systems. Log analysis solutions give robust historical
trending information, as well as the ability to ﬁlter,
categorize, sessionize, and aggregate the results.
However, there are management problems, including
set up, resource consumption, and its not realtime. Alternatively, packet-snifﬁng solutions provide
real-time capabilities but bring higher setup and
maintenance costs, and could introduce risks to the
production Web-serving environment. A combination
of these methods is a plausible compromise.

5.

EBUSINESS PERFORMANCE

EBusiness site performance can be measured by
load test emulations of real customers. Tests may
be run to ﬁnd real-time online measures for response
times, for transactions, and infra-structure component
stress. The testing process brings together the
trader, the customer, and the technical expert
to optimize performance. Bottlenecks to optimal
performance and meeting customer expectation can
be pinpointed, their causes identiﬁed, and ﬁne-tuning
for best possible user experience completed. By
taking this approach the major stakeholders in an
eBusiness work together to create a working and
winning situation. Typically optimization occurs on
the ﬁve interfaces of:

• Data base tuning;

•
•
•
•

Network bottlenecks;
Load balancing;
Server conﬁgurations; and,
The Human Computer Interface.
Performance testing is an integral part of designing,
building, and maintaining eBusiness applications.
Validating the system architecture in the early
stages of development is just as important as
continuously monitoring its performance in the
service environment. Considering scalability in the
design phase validates that the planned architecture
will
handle expected trafﬁc volumes. In the
most basic terms, the ﬁnal goal for any eBusiness
application for high-volume use is for business
users to consistently have the positive experience
they expect. E-business applications demand
non-disruptive growth, continuous availability, and
consistent response times, even during peak usage
times. There are ﬁve phases required for eBusiness
performance to this standard (Shea, 2000:1):

•
•
•
•
•

architecture validation;
performance benchmarking;
performance regression;
performance tuning and acceptance; and,
continuous performance monitoring.

6.

CONCLUSION

Web metrics are important for the informational,
operational, and marketing aspects of eBusiness.
A business Web presence does not guarantee
competitive advantage over conventional competitors,
but Web analytics can create competitive advantage,
and speed the evolution of a company. For example,
recognizing that Web site behavior has a direct
effect on business success and customer loyalty,
acknowledges that a better understanding of users
can make more responsive and interesting sites,
that are easier to navigate and to make purchases.
Optimal performance may be found in sites which are
ﬁt for purpose, and present trustworthy metrics.
Note
The help by Research Assistant Andrew Zimmer in
compiling a comprehensive set of readings which
support this paper, is acknowledged with gratitude.
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