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Preface

Independent study underlines benefits of AMD+, a breakthrough in
Answering Machine Detection (AMD)
To support the recent launch of Ultracomms’ AMD+ solution, the company commissioned DJN
Solutions, an independent consultancy firm, to provide a third-party, impartial test and assessment
of the underlying and ground-breaking technology, designed to help call centres improve outbound
agent productivity as well as Ofcom’s requirements around management of call abandonment.
The rigorous test methodology involved analysis of over 3,000 calls over 4 days and found that AMD+
has a high accuracy of detection.
Says Ultracomms’ Chief Operating Officer, Darren Sullivan, who has spearheaded the development
of AMD+ at Ultracomms, “We are delighted with the results of the report, which underline the
ground-breaking benefits of AMD+, the result of several years’ intensive R&D within our organisation
and representing a new approach in managing call abandonment.”
AMD+ is a patent-pending cloud-based innovation in answering machine detection (AMD). Designed
to increase contact centre agent productivity, AMD+ is also the first AMD technology to reduce the
call centre administration required in monitoring abandoned outbound calls, helping to simplify
Ofcom compliance.
Report highlights:
Accuracy of over 99.9 per cent – “Ultracomms’ AMD+ is using an approach that favours high
accuracy of detection, rather than trying to detect all answering machines. In the test 28.9% of
answering machines were detected, but for those detected the accuracy level was 99.9026%”
Compliance - the author concludes that: “While Ofcom will always be the final arbiter in the
interpretation of their own policies, using the above results we can see no reason why AMD+ would
be considered non-compliant in a live environment.”
Ability to compare agent and system results - “Because it can be switched it on or off at any time,
while still having the system internally run and log the detection process, it is possible to compare
agent and system results side by side for the same call.”
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Confidentiality

This document contains confidential and proprietary information of DJN Solutions Ltd. (“DJN
Solutions”) and Ultra Communications Ltd (“Ultracomms”). This document should not be reproduced
in part or its entirety without the prior written consent of DJN Solutions or Ultracomms.
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DJN Solutions Ltd – Overview

DJN Solutions Ltd has over 19 years’ experience with outbound dialling systems. We specialise in
helping clients use their systems in compliance with Ofcom’s policies. We are a member of the UK
Direct Marketing Association’s Telemarketing and Contact Centre council and were closely involved
with the creation of the DMA guidelines that the UK regulator Ofcom later adopted in their own
dialling policies.
David Nicholls is also a co-author of the abandoned call calculation document cited by Ofcom in
their current statement of Policy.
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Background

Ultra Communications have developed proprietary technology for Answer Machine Detection
(AMD), known as AMD+, and commissioned DJN Solutions to carry out independent testing in order
to calculate the “Reasoned Estimate of False Positives” required by Ofcom and to look at the overall
performance and compliance characteristics of the solution.
In order to provide a blind test of the results, specific details of how the solution operates were not
disclosed. This solution is the subject of an ongoing patent application, the contents of which are not
currently public.
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Methodology

In order to provide ‘real world’ information, testing was carried out using real historical data from
live contact centre campaigns, rather than creating a specific test suite.
The Ultracomms solution permits analysis by the AMD+ technology of historical campaign data, even
where AMD+ was not at the time being used by the Contact Centre. This functionality permits all
calls that were passed to an agent to be listened to and independently assessed for the presence of
an answerphone vs a live person. This mode was used for the testing. Data provided for
test purposes included:
1)! Meta data, in the form of an Excel spreadsheet, giving details of each call, including
whether AMD+ detected an answering machine and a link to the file containing the
associated call recording
DJN Solutions requested data covering three weeks in March. Once the data were received it was
analysed and specific days were chosen for analysis. Days were chosen randomly with the following
constraints:
1) Overall they had to include enough calls for the test results to be statistically robust
2) To meet Ofcom’s requirements, they had to cover different days of the week and different
times of day
It was decided to use four days’ worth of data. All were different days of the week and a Saturday
was included. The specific customer chosen to provide the data does not dial on Sundays. These
days were chosen so that the number of calls made in the mornings, afternoons and evenings were
close to the proportions of the overall data set.
For the days chosen all calls marked by AMD+ as a machine were manually listened to so that the
technology’s assessment could be checked.
Since it is also necessary to know how many live calls were handled during the test period further
sampling was undertaken as follows:
1) Calls marked by agents as answer machines that AMD+ did not classify as answering
machines were listened to, in order to confirm that they were not live calls, miscategorised
by the agents.
3) Calls marked by agents with non–specific outcomes (e.g. ‘Other’) were listened to in order
to determine whether any answering machines were included
During the first listening pass most outcomes were immediately clear from the call recording. A small
number (less than 30 of over 3000) were set aside for subsequent, deeper, analysis.
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Calculation of False Positive Rate

Correct calculation of dialler abandonment and false positive rates is vital. Early Ofcom documents
gave theoretical calculations that were difficult to relate to the actual statistics generated by
diallers. In the most recent statement of policy Ofcom clarified the situation with new examples.
They also specifically cite a DMA document that gives the mathematical background and specific
formulae for both AMD users and non-AMD users.
In a call centre not using AMD the following figures arise:
Agents handle 600 live calls
Agents also deal with 400 answering machine calls
Another 20 calls are abandoned
Using ‘live calls’ in the calculation gives:
Abandoned Calls
* 100
Abandoned Calls + Live Calls
i.e.
20
* 100 = 3.22%
20 + 600
However, if AMD is not being used then calls are abandoned before it has been determined
whether they are live or an answering machine. It is therefore very likely that some of the
abandoned calls were not live and, as such, should not be counted. These are known as ‘False
Negatives’.
It can never be known exactly how many were actually answering machines but, historically, the
assumption has been that, statistically, the ratio of live to machines should be the same as the ratio
of calls handled by agents. For this example:
1000 calls handled = 600 live and 400 answering machines
Therefore
20 abandons = 12 live and 8 answering machines
Therefore, the ‘true’ abandonment rate is
12
____________________________

* 100 = 1.96%

12 = 600
Rather than perform this calculation all the time it can be shown that the following formula gives the
correct result:
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Abandoned Calls
* 100
Abandoned Calls + Live Calls and Answering Machine calls passed to a live Operator
i.e.
20
* 100 = 1.96%
20 + 1000
When AMD is introduced it is necessary to also include the ‘reasoned estimate’ of false positives. To
do this we need the false positive rate (FPR). Again there has been some confusion as to how this is
arrived at.
Many people count the number of answering machine calls, see how many of them are false
positives, and use this to calculate the rate.
For example:
1000 answering machines detected
20 false positives within the sample
False Positive Rate is therefore
20
* 100 = 2%
1000
What this does not take into account is that a false positive is a live call, therefore the number of
false positives is sensitive to the number of live connects. In the above calculation no account is
taken of this. If the test was run again with data where the contact rate was much higher there
would be more connects which increases the likely number of false positives and would change the
FPR.
Instead the FPR should be related to the number of live connects and calculated as follows:
False Positives
FPR =

_________________________

Live Connects
Note that live connects must include agent detected live calls, abandons, and false positives.
Without going into mathematical detail this leads to a new abandonment rate calculation as follows:
Abandoned Calls + Live Calls and AM calls passed to a live Operator * FPR
* 100
Abandoned Calls + Live Calls and Answering Machine calls passed to a live Operator
This formula deals with both the inclusion of false positives and the effect of ‘false negatives’ where
abandoned calls were actually answering machines and not live calls. When AMD is not used the
FPR will always be zero, in which case the above formula automatically reverts to the non-AMD
formula given above.
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Results

A total of 3079 calls identified by AMD+ as answering machines during the test period were
analysed. The following table shows the result of the analysis:
Result

Count

AM’s correctly identified

3076

AM’s incorrectly identified (False Positives)
Total

3
3079

During analysis some calls had to be rechecked because the outcomes were not initially clear. Most
were satisfactorily classified after further analysis because short snippets of audio could be
recognised as voicemail greetings or other non-live results. Of the three calls classified as False
Positives, one was clearly a live voice answer but the other two were less clear because the calls
were terminated early by the agent resulting in recordings that were quite short with limited audio
information. It was decided to err on the side of caution and classify them as live answers on the
basis that clear evidence could not be found to the contrary, however it is possible that they were
correctly identified by AMD+. Therefore, the count of three false positives represents an upper limit.
In order to calculate the FPR we need to use the number of live calls passed to agents and the
number of abandoned calls.
These were taken from the dialler data covering the test period, i.e. the same time periods as for the
analysed calls.
It was discovered that agents were using an outcome code of ‘OTHER’ for many calls. Sampling of
these calls showed that most were live answers for which no other outcome available to the agent
was more appropriate, however some calls were voicemail, automated attendant, or other non-live
connections.
Original figures for agent handled calls during the test period were:
Calls with outcomes indicating live contact: 1011
In addition, calls with outcome of ‘Other’: 1184
Sampling showed that approximately 10% of calls marked as ‘Other’ were non-live. For the purposes
of the testing it was decided to use the upper bound of the Margin of Error, which was 12%, when
adjusting the figures.
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Adjusted figures for calculation purposes are as follows:
Result

Count

Live calls passed to agents

1011

Adjusted ‘ other’ calls passed to agents

1042

Total

2053

During the test period 315 calls were marked as abandoned, and 10501 answering machines were
passed to agents.
In accordance with Ofcom’s example calculations we adjust the abandonment figure for False
Negatives by apportioning the abandoned calls in the same ratio as live calls to answering
machines:
Live calls:
1) Live calls passed to agents: 2053
2) False positives: 3
Non-Live calls:
1) Answering Machine calls passed to agents (adjusted for ‘Other’ calls): 7567
2) Answering Machines handled by AMD+: 3076
3 + 2053
2056
315 * ____________________________ = 315 * ________ = 50.999 ~ 51
3 + 2053 + 7567 + 3076
12699

Calculating the FPR from these figures gives:
3
3 + 2053 + 51
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= 0.001424
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Conclusion

From the testing it is clear that Ultracomms’ AMD+ is using an approach that favours ensuring high
accuracy of detection, rather than trying to detect all answering machines. In the test 28.9% of
answering machines were detected, but for those detected the accuracy level was 99.9026%1.
When using AMD Ofcom require that the dialler’s abandonment rate (which can be a maximum of
3%) must include a ‘Reasoned Estimate’ of false positives. Using the above FPR is equivalent to
loading the abandonment rate by 0.1424%, meaning that the dialler abandonment rate can reach
up to 2.8576% before breaching the 3% policy. This allows a large degree of latitude in managing
dialler campaigns, which in turn means that regulatory requirements can be easily met.
Ofcom also require that calls are handled in a timely manner. Specifically:
“In the event of an abandoned call (other than an AMD false positive), a very brief recorded
information message must start playing no later than two seconds after the telephone has been
picked up or within two seconds of the call being answered”
It is understood that AMD+ does not use a ‘cadence’ method, where audio information from the call
is analysed to determine whether a machine or person has been reached. During testing, a sample
of calls from a different live campaign where AMD+ was enabled were listened to. Calls passed to
agents sounded very similar to those where AMD+ was switched off.
For the tested calls AMD+ did not introduce any discernible delay in the calls that were passed to
agents. There should therefore be no issue in adhering to Ofcom’s two second policy.
While Ofcom will always be the final arbiter in the interpretation of their own policies, using the
above results we can see no reason why AMD+ would be considered non-compliant in a live
environment.
During testing we became aware of one other operational advantage of AMD+. Because it can be
switched it on or off at any time, while still having the system internally run and log the detection
process, it is possible to compare agent and system results side by side for the same call.
Although this process relies on the accuracy of agent results, it does provide an accessible way to
check system accuracy with minimal effort. Users could test in this way to track any variance in
accuracy or performance over time, which may highlight any potential problems. We would still
suggest that, for maximum safety, periodic full tests are carried out.

1 Note:

As previously explained two of the three calls classified as false positives were included on the basis that there was not enough
information for them to be clearly identified as non-live and the nature of this report dictated the decision to err on the side of caution.
Since they could also not be positively identified as live calls it is possible that AMD+ had correctly identified them. In this case, with only
one false positive, the accuracy would have been 99.9675%

Page | 10

