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METHOD AND APPARATUS FOR DYNAMIC 
AND INTERDEPENDENT PROCESSING OF 
INBOUND CALLS AND OUTBOUND CALLS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

TECHNICAL FIELD 

The present invention relates to automated telephone call 
processing systems and, more particularly, describes a 
method for dynamically allocating inbound trunks and out 
bound trunks in response to the volume of inbound and 
outbound calls, described a method for adjusting outbound 
call pacing and processing in response to the volume of 
inbound calls, described a method for processing inbound 
calls in response to the volume of outbound calls, and also 
describes a method for more accurately predicting the avail 
ability of an agent. 

BACKGROUND OF THE INVENTION 

Automated telephone call processing systems, such as 
collection systems and marketing systems, should accom 
modate both inbound and outbound telephone calls. For 
outbound calls, the system seizes an available trunk line, 
dials the telephone number of the customer or potential 
customer, monitors the trunk line for an indication that the 
called party has answered the outbound call and, if a called 
party answers, connects the outbound call to a currently 
available agent or places the outbound call in a queue for 
eventual connection to a later available agent. The rate of 
placement of outbound calls is completely under the control 
of the call processing system and is determined by a pacing 
algorithm which typically uses one or more of the following 
statistics: the number of agents on duty, the number of 
agents available, the ring time of an outbound call before it 
is answered (the “setup” time), the historical probability that 
a call will be answered (the “hit rate”), the number of calls 
placed and/or answered and/or waiting and/or on-hold, the 
time that a called party is on-hold waiting for an available 
agent, the time that a called party is connected to an agent, 
the time and/or day of the call, etc. US. Pat. Nos. 4,829,563 
and 4,881,261 disclose two predictive dialing methods. 

Pacing algorithms are intended to maximize agent ef? 
ciency by reducing the time that the agent is idle between 
calls. Ideally, a called party will answer an outbound call just 
as an agent is completing an earlier-initiated transaction. 
However, variations in individual calls can result in agents 
being underutilized, such as waiting for an outbound call to 
be answered, or being over utilized, so that a called party 
must wait for an agent to become available. Because a called 
party typically has a low tolerance for being placed on-hold, 
the pacing algorithms are typically biased so that a called 
party is not placed on-hold or is placed on-hold for less than 
a predetermined time. Of course, this sometimes means that 
the agents will be underutilized. 

Inbound calls present a different type of problem. The rate 
of occurrence of inbound calls is random and is not under the 
control of the call processing system. Typically, statistics 
will be gathered and a minimum number of agents for 
handling inbound calls will be identi?ed. This minimum 
number of agents is selected so that the idle time is minimal 
and the on-hold time for a calling party is typically less than 
some predetermined acceptable value. A calling party will 
generally tolerate a longer on-hold time than a called party. 

10 

15 

25 

35 

45 

55 

65 

2 
If too few agents are used then the duration of the on-hold 

time will frequently exceed the tolerance of the calling party, 
which can lead to dissatis?ed or lost customers. If too many 
agents are used then the idle time of the agents will increase, 
the efficiency of the agents will drop, and the cost of doing 
business will increase. 

Statistics can be gathered on inbound calls and predictions 
made as to the number of agents required for handling 
inbound calls at any designated time and/or day. However, 
the mechanics of staf?ng and training for the agents may 
present problems, especially for part-time and/or off-hour 
duty positions to handle peak loads. 

Therefore, there is a need for a method and a telephone 
call processing apparatus which accommodate both inbound 
calls and outbound calls and respond to the total inbound and 
outbound call volume by adjusting the pacing of outbound 
calls and/or the pacing (answering and connection) of 
inbound calls so as to minimize the idle time of all agents 
and the on-hold time of called and calling parties and to 
maximize the utility of the telephone trunk line. 

Furthermore, the nature of inbound calls is generally 
different from the nature of outbound calls so the duration of 
the calls is different. Therefore, there is a need for call pacing 
algorithms responsive to whether an individual agent is 
handling an inbound call or an outbound call. 

In addition, if a system accommodates both inbound calls 
and outbound calls then the system must separate the trunks 
into inbound trunks and outbound trunks so that inbound 
calls do not occur on outbound trunks and vice versa. 

SUMMARY OF THE INVENTION 

The present invention is a method for operating an 
automated telephone call processing system so as to mini 
mize the idle time of agents and the on-hold time of both 
called and calling parties and so as to maximize the utili 
zation of the available telephone trunks. 
The present invention adjusts the pacing of the outbound 

calls in response to the volume of the inbound calls and the 
outbound calls. As the inbound calls increase in frequency 
and/or duration more agents and/or trunks are allocated to 
accommodate the inbound calls so the pacing of the out 
bound calls is decreased. All the agents are therefore kept 
busy handling inbound and/or outbound calls. This also 
keeps the on-hold time of inbound calls and answered 
outbound calls within acceptable limits. 
More particularly, a group of trunk lines is partitioned into 

inbound only, selectable, and outbound only trunks. The 
selectable trunks may be further partitioned into temporary 
inbound trunks and temporary outbound trunks. Separate 
statistics are maintained for inbound and outbound calls. 
When inbound calls increase in frequency and/or duration 
more agents and more trunks are required to handle the 
inbound calls. Therefore, more of the selectable trunks are 
classi?ed as temporary inbound trunks and the pacing algo 
rithm for the outbound calls is adjusted so as to reduce the 
rate of placement of outbound calls. This reduces the num 
ber of agents necessary to handle the outbound calls and 
thereby increases the number of agents available to handle 
the inbound calls. 
When inbound calls decrease in frequency and/or duration 

fewer agents and fewer trunks are required to handle the 
inbound calls. Therefore, more of the selectable trunks are 
classi?ed as temporary outbound trunks and the pacing 
algorithm for the outbound calls is adjusted so as to increase 
the rate of placement of outbound calls. This increases the 
number of agents needed to handle the outbound calls. 
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The present invention also provides for the case that 
outbound calls have a higher priority. Inbound calls Will not 
be ansWered, or Will be alloWed to ring for a longer time, or 
Will be placed on-hold for a predetermined time, or other 
Wise handled in a manner Which treats inbound calls as 
loWer priority calls. 

The present invention also protects against inbound/ 
outbound trunk usage problems, such as glare, by providing 
a WindoW or buffer betWeen the trunks designated for 
inbound duty and the trunks designated for outbound duty. 
This WindoW alloWs for increases in the number of inbound 
calls While still preserving the integrity of the outbound 
trunks. The WindoW may be ?xed or dynamic, and if 
dynamic may be linear or non-linear. The WindoW miniZes 
the likelihood of glare While maximizing the overall trunk 
usage. 

The present invention determines the allocation of trunks 
for inbound duty and outbound duty by monitoring the 
degree of usage of trunks designated for inbound duty. If the 
degree of usage is high more trunks Will be designated as 
inbound trunks, Whereas if the degree of usage is loW then 
feWer trunks Will be designated as inbound trunks. 

The present invention is also a method for improving the 
accuracy of prediction of the availability of an agent. The 
present invention maintains separate statistics for each agent 
and for each agent’s handling of inbound calls and of 
outbound calls. The availability of an individual agent is 
then based upon Whether that agent is handling an inbound 
call or an outbound call. 

Therefore, it is an object of the present invention to 
dynamically reallocate trunks and agents, as needed, 
betWeen handling inbound calls and handling outbound calls 
so as to minimiZe the idle time of the agents and the on-hold 
time of the called and calling parties. 

It is another object of the present invention to maXimiZe 
the degree of usage of the available trunk lines. 

It is another object of the present invention to adjust the 
call pacing algorithm for outbound calls in response to the 
frequency and/or duration of inbound calls. 

It is another object of the present invention to automati 
cally obtain information from the calling party, obtain the 
customer account data for that party, and place that account 
in a queue for callback When an agent becomes available. 

It is another object of the present invention to predict the 
availability of an agent and adjust the pacing of outbound 
calls and/or inbound calls based upon Whether the agent is 
handling an inbound call or an outbound call. 

It is another object of the present invention to adjust the 
call handling algorithm for inbound calls in response to the 
frequency and/or duration of outbound calls, in response to 
the Weighting given inbound calls With respect to outbound 
calls, and in response to the on-hold time of inbound calls. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of the preferred environment of 
the present invention. 

FIG. 2 is an illustration of the allocation of the trunk lines 
betWeen inbound and outbound calling status. 

FIGS. 3A and 3B are a How chart of the inbound/ 
outbound trunk allocation control process. 

FIG. 4 is a How chart of the procedure for updating 
statistics for the call pacing algorithm. 

FIG. 5 is a How chart of the procedure for adjusting the 
outbound call pacing. 
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4 
FIGS. 6A and 6B are a How chart of the procedure for 

inbound call handling. 

DETAILED DESCRIPTION 

Turn noW to the draWing in Which like numerals represent 
like components throughout the several ?gures. FIG. 1 is a 
block diagram of the preferred environment of the present 
invention. The automated telephone call processing system 
illustrated is connected to a host computer 10 and includes 
a system controller 11, a plurality of agent Work stations 
(AWS) 12A—12N, telephone trunk lines 13, a sWitch 14, 
such as a PBX, or automatic call distribution (ACD) sWitch, 
or a cross-point sWitch, an incoming call ring detector 15, an 
outgoing call progress monitor 16, a dialer 17, a DTMF 
decoder 18, a voice decoder 19, and a message player/ 
recorder 20. Additional Work stations, controllers, and/or 
host computers may also be connected by one or more 
netWorks, such as a local area netWork Message 
player/recorder 20 may be a digital or an analog device. 
Each agent Work station comprises an audio device such as 
a telephone or a headset, for alloWing an agent to converse 
With a connected party, and a data device, such as a video 
display terminal, for alloWing the agent to send and receive 
information concerning the connected party. Host computer 
10 typically contains a master list of telephone numbers to 
be called and the name of the corresponding party and, for 
established accounts, the customer account number or other 
account identi?er, account status, charges/payments etc. In 
the preferred embodiment controller 11 and the video dis 
play terminal in each AWS 12 is an IBM Model PS/2 
computer. The system may also have an interface 30 for 
connecting With Integrated Services Digital NetWork 
(ISDN) or a T1 trunk, Automatic Number Identi?cation 
(ANI), and/or other services Which may be provided by the 
local telephone company. Interface 30 receives the ISDN-T1 
or ANI signals corresponding to the calling party telephone 
number and provides this telephone number to controller 11. 
Controller 11 then provides this telephone number to host 10 
and/or Work station 12. If a telephone number match is 
found host 10 may then provide the account record to the 
Work station 12 Which is connected to the call. 

It should therefore be appreciated that the present inven 
tion is not limited to use With conventional analog telephone 
lines. It is contemplated that, Where available, trunks 13 Will 
be one or more ISDN-T1 trunks and interface 30 Will replace 
and perform the functions of ring detector 15, call progress 
monitor 16, dialer 17, and/or DTMF decoder 18, because 
relevant information Will be transferred as digital data 
to/from the local telephone company over trunks 13. 

In the preferred embodiment, host computer 10 transfers 
or doWnloads a batch of account records, or selected parts of 
a batch of account records, to controller 11 over signal path 
21, Which may be coaXial cable, ?ber optic cable, a local 
area netWork, etc. Also, host computer 10 provides indi 
vidual account records When requested by an agent or by 
controller 11 for real-time processing and handling of 
inbound calls. The host 10 therefore provides for “demand” 
operation. If real-time updating of the records in host 10 is 
not required then the transfer may also be by magnetic tape 
or disk. For an outbound call controller 11, via control bus 
22, instructs dialer 17 to seiZe one of the trunk lines of trunk 
group 13 and dial the desired telephone number. Dialer 17 
then inspects the line voltages or signals to determine if the 
trunk is available. If available the dialer 17 seiZes the trunk 
and dials the telephone number. Call progress monitor 16 
then advises controller 11 Whether the outbound call is still 
ringing, has been ansWered, is busy, etc. If the outbound call 
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is answered and an agent is available, then controller 11 Will 
instruct sWitch 14 to connect the particular trunk line 13 to 
the audio port of the available agent Work station 12 over the 
appropriate audio signal path 23. Controller 11 also sends, 
via signal path 24, the account information to the DATAl 
port of the Work station 12, and/or may cause host computer 
10 to send the information over signal path 25 to the DATA2 
port of the Work station, and/or may send information to the 
Work station Which is sufficient to alloW the Work station to 
request, either automatically or in response to a key entry by 
the agent, more information from the host computer 10. It 
Will be appreciated that some PBX’s, in addition to per 
forming the function of sWitch 14, also perform ring 
detection, dialing, and/or call progress detection. In this case 
controller 11 Would communicate With the PBX to perform 
the functions of ring detector 15, dialer 17, and/or call 
progress monitor 16. 

If an agent is not available then controller 11 Will, as 
selected, cause message player 20 to play an appropriate 
holding message to the called party, or cause dialer 17 to 
hang up and then mark the account to be called again later. 
When an agent becomes available controller 11 Will, as 
selected, cause the available agent to be connected to the 
called party Which has been on-hold for the longest time, or 
cause the available agent to be connected to a called party 
Which has just ansWered the call. If the on-hold time exceeds 
a predetermined threshold then controller 11 Will, as 
selected, cause message player 20 to play a message thank 
ing the party for holding and indicating that the call Will be 
tried again later, cause message player 20 to play a message 
Which is intended to elicit a response from the called party 
and, via tone decoder 18, voice decoder 19, and/or message 
player 20, record the response for playback to an agent at a 
later time, or cause the call to be transferred to an agent in 
a different campaign, or to a different telephone number. 

For inbound calls, ring detector 15 or Interface 30 detects 
the telephone company ringing signal on the telephone trunk 
and advises controller 11 that an inbound call is present. 
Controller 11 Will cause the incoming call to be immediately 
connected to a Work station if an agent is available or, if an 
agent is not available, Will cause message player 20 to play 
an appropriate holding message or interactive messages to 
the calling party. When an agent becomes available, the 
incoming call Will be connected to the available agent. If the 
on-hold time for the calling party exceeds a predetermined 
time the controller 11 Will, as selected, cause message player 
20 to play a message thanking the party for holding and 
advising the party to call again at a later time or to play a 
message telling the party that the call is being transferred 
elseWhere, cause the call to be transferred to an agent in 
another campaign, cause message player 20 to play mes 
sages intended to elicit responses from the calling party and 
record these responses for an automatic return call or for 
later playback to an agent, or conduct an interactive session 
With the connected party. 

For both inbound calls and outbound calls, before the 
calling party or called party is connected to an agent, or if 
an agent is not available, controller 11 may conduct an 
interactive session With the party using DTMF decoder 18 
and/or voice decoder 19 and/or message player/recorder 20. 
Typically, the messages Will prompt the party to provide 
his/her account number, telephone number, and/or informa 
tion Which can be provided using the telephone DTMF 
keypad of the party, or Which can be provided using a 
predetermined group of Words, such as yes, no, numbers 
0—9, etc. Systems capable of conducting interactive sessions 
are described in Us. Pat. Nos. 4,797,911 and 4,894,857, 
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6 
both of Which are assigned to the assignee of the present 
invention. If, after an interactive session, the assistance of an 
agent is desired or required, controller 11 Will pass the 
information obtained from the interactive session to the 
Work station 12 and/or host computer 10. The host 10 
searches the database for matching account information, 
such as the account number or the telephone number, and, if 
that account exits, the account record is then passed to the 
Work station 12 for use by the agent. If a match is not 
obtained then the agent Will, via Workstation 12, be provided 
With a blank form, With some of the blanks ?lled in With any 
information obtained during the interactive session. 

Although controller 11 is shoWn as being separate from 
host 10 the present invention is not so limited. The functions 
of controller 11 may, if desired, be performed by host 10, in 
Which case signal paths 21 and 24 Would be eliminated and 
signal path 22 Would be connected to host 10 instead of 
controller 11. If sWitch 14 is a PBX or ACD Which performs 
functions in addition to sWitching, such as ring detection, 
call progress detection, etc., then signal path 22 is used to 
control the PBX/ACD so that the PBX/ACD also performs 
the additional functions. 

Also, the con?guration of FIG. 1 is intended to be 
exemplary, and not limiting. Examples of other con?gura 
tions With Which the present invention may be used are token 
ring netWorks, star netWorks, and netWorks shoWn in US. 
Pat. Nos. 4,797,911 and 4,894,857. 

FIG. 2 is an illustration of the allocation of the trunk lines 
betWeen inbound and outbound calling status. It is essential 
that logically contiguous trunk lines be assigned to accom 
modate the group hunt feature or line rotation feature Which 
many PBX’s, ACD’s and central of?ces use, especially 
When only one primary number is used for inbound calls. 
The primary number is assigned to trunk line number 1 and 
if trunk number 1 is busy the other incoming calls are routed 
to trunk numbers 2, 3, 4, etc. In the preferred embodiment, 
a combination of ?xed inbound, selectable, and ?xed out 
bound trunks are used. In addition, the selectable trunks may 
be designated as temporary inbound trunks, including buffer 
trunks, or temporary outbound trunks. Because inbound 
calls begin With trunk number 1 and rotate toWard trunk G 
then, to avoid con?icts or “glare”, outbound calls begin With 
trunk G and rotate toWard trunk 1. Outbound calls are 
restricted to trunks D—G. Inbound calls are effectively 
restricted to trunks l-C by the system simply refusing to 
recogniZe or ansWer incoming calls on trunks D—G. If an 
outbound call is to be placed on, for example, trunk D and 
ring detector 15 detects the incoming call ringing signal on 
trunk D then controller 11 Will not cause the call to be 
ansWered and Will simply not use trunk D until the calling 
party has hung up and the ringing signal has terminated. It 
Will be appreciated that variations of the above groupings 
may be used so that the number of trunks in any group may 
be as small as Zero or as large as the total number of trunks. 
For example, the user may elect to have no ?xed inbound 
trunks and no ?xed outbound trunks, in Which case all trunks 
Would be selectable trunks and could be allocated for 
inbound duty or outbound duty, as required. 
With respect to the trunks 13, the terms “highest”, 

“loWest”, “ascending”, “descending”, and “contiguous” are 
de?ned by the connection of trunks 13 to the ports of 
PBX/ACD/sWitch 14 and by the programming of PBX/ 
ACD/sWitch 14. Typically, Port 0 is programmed to be the 
loWest numbered telephone trunk and Port M is programmed 
to be the highest numbered telephone trunk, With Ports l-M 
being considered to be contiguous. It Will therefore be 
appreciated that the telephone number 555-1212 could be 
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considered to be a lower, contiguous telephone number than 
555-1200, by connecting the trunk for 555-1212 to Port 0 
and the trunk for 555-1200 to Port 1. 

A moving window acts as a buffer between the highest 
numbered busy inbound trunk (HBIT) and the lowest num 
bered outbound trunk The buffer siZe may be selected 
by the user or may be a dynamic variable. This window 
provides protection against glare. As the number of inbound 
calls increases the busy inbound trunks will encroach on the 
window, thus causing the window to shrink below its 
selected siZe. This activates a process to restore the window 
on its selected siZe. This is accomplished by reallocating the 
busy trunks in the window to the general inbound trunk 
category and by reallocating the same number of trunks 
from the outbound trunk category to the window, thereby 
effectively transferring trunks from outbound duty to 
inbound duty. 

Similarly, as the number of inbound calls decreases the 
busy inbound trunks will retreat from the window, thus 
causing the window to expand above its selected siZe. This 
also activates the process to restore the window to its 
selected siZe. This accomplished by allocating unused non 
window inbound trunks to the window and by allocating the 
same number of trunks from the window to the outbound 
trunk category, thereby effectively transferring trunks from 
inbound duty to outbound duty. 

In the preferred embodiment, reallocation is performed, if 
needed, every second so that the window moves or “slides” 
up and down through the selectable trunk group at the rate 
of one trunk per second. 

The system can accommodate rapid increases in the 
number of inbound calls and still avoid glare because the 
inbound calls must ?rst ?ll all the trunks in the inbound 
trunk category, including the trunks in the buffer, before the 
inbound calls can affect any trunk designated for outbound 
service. 

The designation of trunks 1-A as ?xed inbound lines is 
arbitrary and is programmable. For example, it may be 
determined that, for a particular campaign, a minimum of 
ten inbound trunks is required. Therefore, A=10. However, 
if later in the campaign it is determined that more inbound 
lines are consistently required then Acan be programmed to 
equal, for example, 15. The particular number of ?xed 
inbound lines is always selected to be a minimum. For 
example, if it has been determined that the volume of 
incoming calls keeps seven agents busy at all times then A 
would be set to seven. This minimum value is chosen so as 
to allow more lines to be available for allocation to inbound 
or outbound calls, as required, and so that agents designated 
solely for inbound call handling will always be busy. 

In the preferred embodiment, boundaries A and F are set 
at the beginning of a session and are not variable during a 
session. Also, as mentioned above, the user may select to 
have no ?xed inbound trunks, no ?xed outbound trunks, or 
both. Only boundaries C and D are variable during a session. 
However, it should be understood that this is a design choice 
and is not a limiting requirement. 

Boundaries A and F may be dynamically variable in 
response to current conditions. It will be appreciated that 
boundaries C and D are dynamically variable and move at a 
relatively fast rate (one trunk per second) to reallocate the 
trunks between inbound duty and outbound duty. Therefore, 
boundaries A and F, if dynamic, move at a slower rate so as 
to more closely follow the average number of simultaneous 
inbound calls and the average number of simultaneous 
outbound calls, as determined over the past 3 to 10 minutes. 
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The present invention also accommodates simultaneous 

distinct campaigns. For example, if there are M trunks then 
trunks l-G would be dedicated to a ?rst campaign, trunks 
H-I would be dedicated to a second campaign, trunks J-K 
would be dedicated to a third campaign, and trunks L-M 
would be dedicated to campaigns 4 through N. Within each 
group of trunks (l-G, H-I, J-K, and L-M) the trunks are 
further divided, as necessary or as desired, into ?xed 
inbound trunks, selectable trunks, and ?xed outbound 
trunks, and the selectable trunks are subdivided into tem 
porary inbound trunks, including window or buffer trunks, 
and temporary outbound trunks. For each campaign the 
lowest numbered trunk line (1, H, J, and L) would have the 
primary inbound calling number, and outbound calls would 
begin with the highest numbered trunk in the group (G, I, K, 
and M) and work toward the lower numbers of that group. 

However, global pooling of all trunks may be preferred in 
many cases so as to allow all campaigns to share the use of 
all trunks. Outbound calls are placed beginning with trunk M 
and working toward trunk 1, with any particular trunk only 
being temporarily assigned to a particular campaign. In this 
case, by way of example, trunks l-G may be designated as 
?xed inbound trunks, trunks H-K designated as selectable 
trunks, and trunks L-M designated as ?xed outbound trunks. 

Inbound calls received while all the agents are busy are 
placed in an “inbound hold queue”. Outbound calls 
answered while all the agents are busy are either placed in 
an “outbound hold queue” or disconnected and marked for 
later recall. An “inbound threshold” is user programmable to 
establish the priority for connecting agents to calls which are 
on-hold. One option provides that inbound calls have 
priority, regardless of the on-hold time. Another option 
provides that the call with the longest on-hold time has 
priority. This threshold can therefore be used to set the 
“weight” or priority of inbound calls with respect to out 
bound calls. 

The system controller searches for the ?rst available agent 
to connect to the highest priority call. For inbound calls, the 
controller will ?rst attempt to connect an available agent 
which is assigned to the “inbound” campaign corresponding 
to the inbound call. The controller will then attempt to 
connect the inbound call with another agent assigned to that 
campaign who is handling inbound calls or both inbound 
calls and outbound calls. If no agents are available in that 
particular campaign the controller will attempt to connect 
the call to an available agent assigned to the next consecu 
tive campaign, and so forth. The inbound threshold param 
eter still applies in determining whether an inbound call or 
an outbound call has priority for connection to the ?rst 
available agent. 

FIGS. 3A and 3B are a How chart of the inbound/ 
outbound trunk allocation control process. Upon starting 40, 
decision 41 determines whether ?xed trunk allocation or 
dynamic trunk allocation has been selected. The selection is 
made by the user prior to the beginning of a session. 

If a ?xed trunk allocation was selected then, in step 42, 
trunks l-C are designated as inbound only trunks and trunks 
D-G are designated as outbound only trunks. A window is 
generally not used if a ?xed trunk allocation is selected. The 
C/D boundary between inbound and outbound trunk usage is 
therefore selected by the user prior to the beginning of the 
session. Then, in step 43, a conventional call processing 
session begins. 

If dynamic trunk allocation is selected then, in step 44, 
trunks 1-A are designated as ?xed inbound trunks, trunks 
B-C are designated as temporary inbound trunks, including 
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the N WindoW trunks, trunks D-E are designated as tempo 
rary outbound trunks, and trunks F-G are designated as ?xed 
outbound trunks. 

The user may also elect to have no ?xed inbound trunks, 
no ?xed outbound trunks, or all selectable trunks. 

The WindoW siZe is the number of trunks allocated to 
function as a buffer betWeen the highest numbered busy 
inbound trunk (HBIT) and the loWest numbered outbound 
trunk (LOT). TWo different WindoW siZe options are avail 
able. In one option the user selects a ?xed WindoW siZe. If 
desired, the user may elect to have no buffer by setting the 
WindoW siZe to Zero. 

In another option the WindoW siZe is dynamically vari 
able. The user may select a starting siZe or a default starting 
siZe Will be used. Thereafter, the WindoW siZe Will be 
dependent upon calling conditions. If the in-bound calling 
traf?c has fast and large variations in volume then the 
WindoW Will be made larger so as to prevent the inbound 
calls from encroaching into the trunks designated to handle 
outbound calls. This reduces the probability of glare. If the 
inbound calling traf?c has sloW and small variations in 
volume then the WindoW siZe Will be made smaller so as to 
alloW more trunks to be placed into service, rather than 
alloWing the trunks to be unused While in the buffer. This 
maximiZes the utility of the trunks that the user has avail 
able. In one embodiment the WindoW siZe is a fraction of the 
difference betWeen the maximum number of simultaneous 
inbound calls and the minimum number of simultaneous 
inbound calls for inbound calling traf?c for the past 5 to 10 
minutes. This time value is not critical and other values may 
be used to provide a more responsive or a more stable 
WindoW siZe. 

In another embodiment, statistics are kept and updated for 
a look-up table regarding the average rate of increase in 
inbound calls per unit time for a given number of inbound 
trunks. Then, When P inbound trunks are in use, the table is 
consulted to determine the number of trunks required for the 
WindoW. Other statistical methods may also be used to 
determine the current WindoW siZe. 

In step 45 the dynamic session is begun and outbound 
calls are placed starting With trunk G and Working toWard 
the loWer numbered trunks. It Will be recalled that, because 
of the rotary group hunt feature, inbound calls start With the 
primary number (line 1) and Work up. Therefore, in the 
preferred embodiment, outbound calls are alWays placed 
using the highest numbered outbound trunk Which is avail 
able. This concentrates the outbound calls at the higher 
numbered trunks and alloWs loWer numbered trunks to be 
more easily reallocated betWeen inbound service and out 
bound service. In step 50 the highest numbered busy 
inbound trunk (HBIT) is determined. Decision 51 deter 
mines the difference betWeen the highest numbered busy 
inbound trunk and the loWest numbered outbound trunk 
If this value is less than the nominal WindoW siZe (N) then 
the actual WindoW siZe is too small so more trunks are 
allocated to inbound service by reducing the number of 
trunks allocated to outbound service. If the difference is 
greater than the nominal WindoW siZe (N) then the actual 
WindoW siZe is too large, Which means that there is an 
excessive number of inbound trunks. Therefore, the number 
of trunks allocated to inbound service is reduced and more 
lines are allocated to outbound service. If the difference is 
equal to N then a stable condition is present and the trunk 
allocation is not changed. From the above it Will be appre 
ciated that trunk HBIT is the most signi?cant inbound trunk, 
and trunk D is the most signi?cant outbound trunk, because 
these trunks are used to determine the actual WindoW size. 
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It Will be appreciated that decision 51 determines the 

degree of usage of the inbound trunks by determining the 
number of unused (WindoW) trunks present betWeen the 
highest numbered busy inbound trunk (BIT) and the loWest 
numbered outbound trunk (trunk D), or betWeen the highest 
numbered busy inbound trunk (HBIT) and the highest 
numbered inbound trunk (trunk C). In an alternative 
embodiment, the degree of usage of the inbound trunks is 
determined by evaluating each inbound trunk for a busy or 
a not-busy condition, counting the number of busy inbound 
trunks, and comparing this number With a total number of 
inbound trunks. 

If the difference is less than N then decision 54 determines 
Whether trunk D is a ?xed outbound trunk, i.e., trunk D is 
greater than or equal to the loWest numbered ?xed outbound 
trunk If so then trunk D cannot be reallocated and a 
return is made to step 50 through Wait timer 53. If not then 
in step 55 the temporary inbound/outbound boundaries are 
rede?ned by incrementing parameters C and D. In step 56 
the call pacing algorithm is adjusted to account for the 
different (reduced) number of outbound trunks. If the 
dynamic WindoW siZe option Was selected the WindoW siZe 
(N) is adjusted. The WindoW siZe may also be a non-linear 
function, such as one Which decreases as the number of 
inbound trunks approaches its historical inbound peak. The 
non-linear function maximiZes the utility of the available 
trunk lines. It Will be appreciated that, as the number of 
inbound trunks approaches its historical inbound peak, the 
need for a large WindoW siZe is minimal and therefore the 
number of trunks in the WindoW should also be minimal. A 
return is then made to step 50 through Wait timer 53. In the 
preferred embodiment, the procedure is executed at the rate 
of one update per second. This time period is not critical. 
Therefore, decision 53 prevents a return to step 50 until the 
Wait time has elapsed. 

If, at decision 51, the difference is greater than the 
WindoW siZe (N) then decision 60 determines Whether the 
highest numbered inbound trunk, trunk C, is a ?xed inbound 
trunk, i.e., trunk C is less than or equal to the upper boundary 
(A) of the ?xed inbound trunks. If so then this trunk cannot 
be reallocated for outbound calling and a return is made to 
step 50 through Wait timer 53. If not then trunk C can be 
reallocated for outbound service. Then, in step 61, the 
temporary inbound/outbound boundaries are rede?ned by 
decrementing parameters C and D. Again, in step 56, the call 
pacing algorithm is then adjusted to account for the different 
(increased) number of outbound trunks. A return is then 
made to step 50 through Wait timer 53. 

If, at decision 51, the actual WindoW siZe is equal to the 
nominal WindoW siZe (N) then a stable condition is present 
so a reallocation of trunks is not necessary. A return is then 
made to step 50 through Wait timer 53. 

It Will be appreciated that, if a suf?cient inbound calling 
volume occurs, all of the selectable trunks may be allocated 
to inbound calls, and the actual WindoW siZe may be Zero, 
i.e., the WindoW collapses. Conversely, there may be a 
minimal inbound calling volume. In this case, depending 
upon the number of agents and the outbound call hit rate, all 
of the selectable trunks may be allocated to outbound calls 
and the WindoW may collapse (large number of agents on 
duty and/or loW hit rate), or the WindoW may balloon (small 
number of agents on duty and/or high hit rate). 

In another alternative embodiment the inbound/outbound 
boundary (C/D) does not exist. That is, any selectable trunk 
(B-E) may be designated as an inbound trunk or an outbound 
trunk, Without regard to Whether the trunk is the highest 
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numbered inbound trunk or the lowest numbered outbound 
trunk. For example, trunks B through B+5 may be allocated 
to inbound calls, trunks B+6 through E-4 may be allocated 
to outbound calls, and trunks E-3 through E may be 
allocated to inbound calls. In this case, it is necessary to keep 
a record of the current designation for each trunk. This can 
be readily accomplished through a trunk status table. In this 
alternative embodiment there is the disadvantage that the 
group hunt feature of the local telephone company and/or 
the PBX/ACD 14 may cause some or all of the outbound 
trunks to be occupied With inbound calls, even if the inbound 
calls are not being ansWered. 

Turn noW to FIG. 4 Which is a How chart of the procedure 
for updating agent statistics used by the call pacing algo 
rithm. In the preferred embodiment the statistics for each 
individual agent are kept separately from the statistics for 
any other agent, and the statistics for an individual agent are 
broken into inbound call statistics and outbound call statis 
tics. Of course, group statistics can also be kept, or deter 
mined from the individual statistics. This separation of 
individual statistics alloWs for a more accurate prediction of 
When each agent Will become available and of the need for 
originating additional outbound calls. For example, in a case 
Where all inbound calls are being handled (not on-hold) and 
all agents are talking With the customers the system can 
anticipate the next inbound call based upon the history of 
inbound calls, predict the availability of each agent based 
upon the individual history of that agent for inbound calls, 
and predict the need and timing for the next outbound call 
based upon a prediction of individual agent availability after 
considering predicted inbound calls. Inbound calls and out 
bound calls have a different nature and therefore typically 
have a different duration. Separate statistics for inbound 
calls and outbound calls alloWs the prediction process to be 
accomplished With greater accuracy. To achieve this result 
the procedure shoWn is executed for each individual agent. 
Upon starting 80, decision 81 determines Whether the 

individual agent is connected to a call. Once the agent is 
connected then various timers, such as call duration timers 
and excessive time timers, are started. Decision 83 deter 
mines Whether the call has been completed. If not decision 
84 determines Whether an excessive time has been spent on 
the call. If not then a return is made to decision 83. If an 
excessive time has elapsed, then step 85 alerts the agent that 
an excessive talk time has occurred and restarts the exces 
sive time timer. Step 85 may also change the criteria for the 
excessive time so that the excessive time alerts occur at more 
frequent or less frequent intervals. After completion of step 
85 a return is made to decision 83. 

Once a call is completed then decision 90 determines 
Whether the call Was an inbound call or an outbound call. If 
an inbound call then step 91 adjusts the statistics, such as the 
total call duration, the number of calls, the average call 
duration, time of day, day of Week, maximum or minimum 
call duration, etc., for that individual agent for inbound calls. 
In some environments, such as collection agencies, an 
inbound call from a customer Will eliminate the need for 
further outbound calls to that customer or account. 

Therefore, in such an environment, step 91 also cancels 
scheduled outbound calls to that customer or account. This 
cancellation may be accomplished: automatically, as When 
the agent enters the account number on an inbound call or 
the calling party enters or speaks his/her account number, 
telephone number, etc.; or manually, such as the agent 
determining that the inbound call has accomplished the 
purpose for Which the outbound call Was intended and then 
pressing the proper key or key sequence to cancel future 
outbound calls. 
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Step 92 uses the adjusted statistics for that individual to 

estimate the time When that individual Will next be available 
and, as described in more detail in conjunction With FIG. 5, 
adjusts the pacing of the outbound calls accordingly. A 
return is then made to decision 81. If, at decision 90, the call 
is an outbound call then, in step 93, the statistics for the 
individual agent for outbound calls are adjusted. Step 92 
then uses the adjusted statistics to adjust the pacing of 
outbound calls. 

In the preferred embodiment a moving WindoW is used for 
generation of the statistics. In one version the statistics are 
based upon the most recent N calls. In another version the 
statistics are based upon calls handled Within the past N 
minutes. A loWer value for N provides statistics Which 
respond faster to changing conditions, Whereas a higher 
value for N provides statistics Which are less susceptible to 
one or a feW calls of an unusual duration. In the preferred 
embodiment, the most recent 20 calls are used. 
The availability of an agent may be estimated by, for 

example, determining Whether the present call is an inbound 
call or an outbound call, and then subtracting from that 
agent’s historical average time for that type of call the 
amount of time that the agent has been on the present call. 
In the preferred embodiment, the last 20 calls are used to 
generate the statistics for an agent. Of course, rather than a 
simple historical average, Weighted times may be used. E. g., 
if this agent has been on an inbound call for X minutes then, 
on the average, the call Will have a total duration of Y 
minutes, or the agent Will be available in Z minutes. These 
Weighted times are conveniently stored in a look-up table 
Which is generated using statistics gathered for that agent 
over a predetermined number of calls. 

FIG. 5 is a How chart of the procedure for adjusting the 
outbound call pacing. After starting 101, step 102 estimates 
the rate of occurrence and the duration of future inbound 
calls based upon statistical data for previous inbound calls. 
The estimates may be based on the last N calls or the calls 
Within the last N minutes. In the preferred embodiment, the 
last 20 calls are used. Typical statistics for inbound calls are 
the call duration and the time between inbound calls. Sta 
tistics for outbound calls are the call duration and the hit rate. 
In the preferred embodiment the hit rate is based upon the 
last 100 calls. Step 103 estimates the next availability of 
each individual agent, based upon the statistics of FIG. 4 and 
Whether an individual agent is currently engaged in an 
inbound call or an outbound call. Based upon these 
estimates, decision 104 determines Whether more, feWer, or 
the same number of agents are needed to accommodate the 
estimated incoming calls. If feWer agents are needed then 
decision 105 determines Whether the on-hold time of exist 
ing calls is minimal, acceptable, or excessive. If the on-hold 
time is minimal then step 106 increases the number of agents 
available for outbound calls. Then, step 107 adjusts the 
outbound call pacing to account for the different number of 
available agents and, from FIG. 3, for the different number 
of outbound trunks. After considering the number of opera 
tors and trunks required to handle current and predicted 
inbound calls, step 107 uses the statistics gathered for 
individual agents and for past outbound calls to predict the 
need for and timing of additional outbound calls. For 
example, if an incoming call is arriving, or is projected to 
arrive before or at approximately the same time as an agent 
is projected to be available, then the outbound call is 
delayed. Outbound calls are therefore delayed until an agent 
is projected to be available to handle the outbound call. A 
return is then made to step 102. 

If the on-hold time of the inbound calls is acceptable 
(nominal) then there is no need to change the number of 
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agents and step 107 is executed. It will be appreciated that 
step 107 may be skipped and a return made directly to step 
102 if there is no change in the number of operators or the 
number of trunks. 

If more agents are needed for inbound calls (decision 
104), or if the on-hold time of the calls is excessive (decision 
105), then step 110 reduces the number of agents which are 
available for outbound calls. Step 110 may also cancel 
(terminate in progress or hang up) selected outbound calls, 
such as those which have not yet been completely dialed, or 
have rung the longest but not yet been answered. Step 107 
then adjusts the outbound call pacing to account for the 
different (reduced) number of available agents and the 
different number of outbound trunks. A return is then made 
to step 102. 

If, at decision 104, there is no change in the number of 
agents projected to be needed for inbound calls then a return 
is made to step 102. 

The present invention is concerned with adjusting the 
pacing of outbound calls in response to the volume of 
inbound calls and outbound calls, adjusting the pacing of 
outbound calls by predicting the availability of each agent 
based upon whether that agent is currently handling an 
inbound call or an outbound call, and controlling the han 
dling of inbound calls based upon the on-hold time of 
current inbound calls, the relative priority of inbound calls 
and outbound calls, and the volume of outbound calls. 

Furthermore, the present invention is concerned with the 
allocation of the trunk lines between handling inbound calls 
and handling outbound calls. From one viewpoint, inbound 
calls are considered to have a higher priority than outbound 
calls because it may be assumed that the calling party wishes 
to transact business whereas, for an outbound call, it is 
uncertain whether the called party will answer or be respon 
sive to the call. As the frequency and/or duration of the 
inbound calls increases more and more trunk lines, and 
agents, are allocated to handling incoming calls. When the 
frequency and/or duration of inbound calls decreases more 
trunk lines, and more agents, are allocated for handling 
outbound calls. The ratio of inbound trunks to outbound 
trunks is therefore variable and dynamically changes in 
response to the current operating conditions. Each time that 
the number of outbound trunks is changed the outbound call 
pacing algorithm is adjusted to account for the different 
number of outbound trunks available and for the different 
performance (for inbound calls or for outbound calls) of 
each agent. 
From another viewpoint, outbound calls are considered to 

have a higher priority than inbound calls because a calling 
party will tolerate being placed on hold, and being placed on 
hold for a longer time, than a called party will tolerate. 
Therefore, inbound calls are handled in accordance with the 
selection of one or more of the following options: the 
inbound call is answered and connected to an available 
agent; the inbound call is allowed to ring for a predetermined 
time or number of rings before the call is answered; an 
answered inbound call is placed on hold for up to a prede 
termined time with or without the playing of a message; an 
interactive session is initiated and one or more messages are 
played to obtain a response or responses from the calling 
party; the system, in response to information provided 
during the interactive session, automatically calls the calling 
party back at a later time when an agent is available, or is 
projected to be available, as selected by the user; inbound 
calls in excess of a predetermined number are simply not 
answered; and/or inbound calls in excess of a predetermined 
number are answered and advised, by a message, to call back 
at a later time. 
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The handling of inbound calls is determined by selection 

of the desired option(s) and/or certain parameters, such as 
ring time, hold time, maximum allowable number of 
inbound calls, number of calls in queue, etc. The handling of 
inbound calls is thus subject to factors which are dependent 
upon outbound calls: the number of agents available or 
projected to be available, the number of trunks allocated for 
outbound calls, the average connection time of outbound 
calls (and of inbound calls), the “hit rate”—the percentage 
of outbound calls which are answered, etc. 

In one embodiment, inbound calls have control and out 
bound calls have priority. That is, the number of inbound 
calls controls the inbound/outbound trunk allocation and the 
pacing of outbound calls. However, an answered outbound 
call has a higher priority for connection to an available agent 
than an inbound call. This is because a calling party will 
tolerate waiting for an available agent but a called party 
typically will not wait. 

Inbound calls also control the completion of outbound 
calls. Assume that the outbound call pacing algorithm 
determines, based upon the statistics for inbound calls, 
outbound calls, and/or agent performance, that one or more 
outbound calls should be placed. Controller 11 will then 
instruct dialer 17 to begin placing the call(s). Assume now 
that one or more inbound calls arrive, so that the availability 
of agents to handle the newly placed outbound call(s) is 
reduced or eliminated. The outbound call pacing algorithm 
will instruct controller 11 to cause dialer 17 to stop dialing 
and/or to cause newly placed outbound calls to be termi 
nated. The number of outbound calls cancelled or terminated 
will depend upon the actual or estimated availability of 
agents after accounting for the new inbound calls. 

If desired, outbound calls may have both control and 
priority. In this case the answering and/or connection of 
inbound calls is dependent upon the outbound calling traffic 
and agent availability. If outbound calling traffic is heavy 
then: the inbound calls may be allowed to ring for a longer 
time before they are answered; an answered inbound call 
may be placed on hold for a longer time before connection 
to an available agent; or an inbound call might not be 
answered at all. 

In an alternative embodiment, the call, whether inbound 
or outbound, with the longest residual wait time will be 
connected to the next available agent. 

Turn now to FIGS. 6A and 6B which are a ?ow chart of 
the procedure for inbound call handling. After starting 130, 
decision 131 determines whether an inbound call is present. 
If not a return is made to decision 131. If so, then decision 
132 determines whether all agents designated to handle only 
inbound calls are busy. If not then an agent is available and 
decision 133 determines whether the current inbound call 
has priority over other inbound calls. If not then step 134 
connects the higher priority call to the available inbound 
agent and decision 132 is reexecuted. If so then, in step 135, 
the current inbound call is connected to the available 
inbound agent and a return is made to decision 131. The 
priority may be determined by the amount of time the 
previous inbound call has been on-hold, whether a message 
is currently being played to the previous inbound call, 
whether the previous inbound call is involved in an inter 
active session. etc. 

If, at decision 132, all the inbound agents are busy then 
decision 136 determines whether option A, B, or C was 
selected. The designations A, B, and C are convenience only. 
If option A has been selected, then step 137 speci?es that the 
current inbound call is not answered and a return is made to 
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decision 131. If option B was selected then, in step 140, the 
current inbound call is answered. If, in decision 136, option 
C was selected then step 141 speci?es that the current 
inbound call will be allowed to ring for a speci?ed duration 
before it is answered in step 140. 

If no agents are designated to handle only inbound calls 
then steps 132—135 may be eliminated so that the “YES” 
output of decision 131 goes directly to decision 136. 

Decision 142 then determines which of the next set of 
inbound call handling options has been selected. Again, the 
numerals “1” through “5” are for convenience only. If option 
1 is selected then step 143 places the call on-hold. This 
typically involves playing a message thanking the party for 
calling and advising them that they will be connected to an 
agent when one becomes available. If option 2 is selected 
then step 144 executes the call back procedure. This typi 
cally involves playing a message thanking the party for 
calling, advising them that all agents are busy, and asking 
them to call back at a later time. If option 3 is selected then 
step 145 executes a recording session. In this procedure one 
or more messages are played and the response of the calling 
party to the message is recorded. The response would be 
transcribed by an agent at a later time and the response 
information entered into the account records. If option 4 is 
selected then step 146 conducts an interactive session. The 
interactive session, as described above, typically involves 
playing a message to the calling party and asking them to 
enter a response using their telephone or a limited group of 
spoken words. Steps 143—146 proceed to decision 147 
which determines whether an exit is required. If so then a 
return is made to decision 131. If not then a return is made 
to decision 142. The decision to exit or not exit may be based 
upon the on-hold time of the calling party and/or the results 
of the interactive session of step 146. 

If, at decision 142, option 5 is selected then decision 150 
determines whether an agent is available. If not then a return 
is made to decision 142. If so then decision 151 determines 
whether the current inbound call has priority over all other 
currently existing calls. If not then, in step 152, the highest 
priority currently existing call is connected to the available 
agent, and then a return is made to decision 142. If, at 
decision 151, the current inbound call has priority then, in 
step 153, the current inbound call is connected to the 
available agent, the outbound call pacing requirements are 
reevaluated based upon the different number of available 
agents, and one or more outbound calls are cancelled, if 
necessary. A return is then made to decision 131. 

It should be understood that the option paths selected by 
decision 142 may be determined by a previous action. For 
example, the initial path may be option 4, which conducts an 
interactive session, which ascertains that the calling party 
wishes to speak to an agent. Option 5 then determines that 
the agent is not available so the calling party is placed on 
hold by option 1. After a predetermined time option 4 may 
ask the calling party whether the calling party wishes to 
remain holding or wishes to call back at a later time. 
Therefore, the user may specify a ?xed, nonvariable option, 
or the user may specify an initial option, with the actual 
options being determined by the calling party’s response. 

It will be seen from the above that the present invention 
accomplishes inbound/outbound call handling and agent and 
trunk allocation so that the number of outbound calls is 
adjusted in response to the frequency and the duration of the 
inbound calls and the rate of answer and the on-hold time of 
inbound calls is adjusted in response to the number and 
duration of outbound calls. The present invention keeps 
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separate statistics for inbound calls and outbound calls for 
each individual operator, and separate statistics for inbound 
calls, as a group, and outbound calls, as a group. The present 
invention therefore improves the accuracy of the prediction 
of individual agent availability and therefore provides for a 
more precise call pacing prediction. The call pacing predic 
tion is responsive to the frequency and duration of both 
inbound calls and outbound calls. The present invention 
dynamically reallocates the number of trunks and the num 
ber of agents available for outgoing calls based upon the 
volume of the incoming calls and the on-hold time of 
existing calls. The present invention therefore maximiZes 
the productive time of the agents and minimiZes the on-hold 
time of a called or calling party. 

From the above description and the accompanying ?gures 
other embodiments of the present invention will suggest 
themselves to those of skill in the art. Therefore, the present 
invention is to be limited only by the claims below. 
We claim: 
1. A method for processing telephone calls, comprising 

the steps of: 
detecting inbound calls; 
placing outbound calls; 
detecting the answering of said outbound calls; 
selectably connecting said inbound calls and answered 

outbound calls to a plurality of agents; 

generating statistics concerning said inbound calls and 
said outbound calls; and 

adjusting the rate of placement of said outbound calls in 
response to said statistics on said inbound calls and said 
outbound calls. 

2. The method of claim 1 wherein said step of generating 
statictics comprises; 

determining the average duration of said inbound calls; 
and 

determining the average duration of said outbound calls. 
3. The method of claim 2 wherein said step of generating 

statistics further comprises: 
determining the delay period between the arrival of a said 

inbound call and the arrival of a following said inbound 
call; and 

determining the average delay period between said 
inbound calls. 

4. The method of claim 2 wherein said step of generating 
statistics further comprises: 

determining the proportion of said outbound calls which 
are answered. 

5. The method of claim 1 wherein said step of generating 
statistics comprises generating separate statistics for each 
agent. 

6. The method of claim 5 wherein said step of generating 
separate statistics comprises: 

determining the average connection time for inbound calls 
for each said agent; and 

determining the average connection time for outbound 
calls for each said agent. 

7. The method of claim 1 wherein said step of adjusting 
comprises monitoring the number of available agents and 
said method further comprises terminating a said outbound 
call in progress if a said inbound call reduces said number 
of available agents. 

8. The method of claim 1 and further comprising: 
allocating a ?rst group of a plurality of telephone trunks 

to said inbound calls; 
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allocating a second group of a plurality of telephone 
trunks to said outbound calls; 

determining the degree of usage of said ?rst group; and 
adjusting the siZe of said ?rst group and said second group 

in response to said degree of usage. 
9. The method of claim 8 Wherein said step of determining 

said degree of usage comprises: 
determining the most signi?cant inbound trunk; 
determining the most signi?cant outbound trunk; and 
determining the number of unused trunks betWeen said 

most signi?cant inbound trunk and said most signi? 
cant outbound trunk. 

10. The method of claim 9 Wherein said step of deter 
mining said degree of usage further comprises: 

cornparing said number of unused trunks With a WindoW 
value. 

11. The method of claim 10 Wherein said WindoW value is 
user selectable. 

12. The method of claim 10 and further comprising: 
calculating said WindoW value based upon said statistics 

for said inbound calls. 
13. The method of claim 10 Wherein said step of adjusting 

said siZe of said ?rst group and said second group comprises: 
increasing the number of said telephone trunks in said ?rst 

group and decreasing the number of said telephone 
trunks in said second group if said number of unused 
trunks is less than said WindoW value; and 

decreasing the number of said telephone trunks in said 
second group and increasing the number of said tele 
phone trunks in said ?rst group if said number of 
unused trunks is greater than said WindoW value. 

14. The method of claim 1 and further comprising: 
generating statistics concerning each agent of said plu 

rality of agents; and 
Wherein said step of adjusting said rate of placement is 

responsive to said statistics concerning each agent. 
15. The method of claim 14 Wherein said step of gener 

ating statistics concerning each agent comprises: 
determining the average time that each agent is connected 

to an inbound call; and 

determining the average time that each agent is connected 
to an outbound call. 

16. The method of claim 15 Wherein said step of adjusting 
said rate of placement is responsive to Whether a said agent 
is connected to an inbound call or an outbound call. 

17. The method of claim 14 Wherein said step of adjusting 
said rate of placement is responsive to the number of agents 
available. 

18. The method of claim 17 and further comprising: 
terrninating a said outbound call in progress if a said 

inbound call reduces said number of agents available. 
19. The method of claim 1 and further comprising: 
measuring the ring time of each said inbound call; 
cornparing said ring time to a desired value; and 
Wherein said step of selectably connecting cornprises 

connecting said inbound call to an agent only if said 
ring tirne exceeds said desired value. 

20. A method for processing telephone calls, comprising 
the steps of: 

detecting inbound calls; 
placing outbound calls; 
detecting the ansWering of said outbound calls; 
selectably connecting said inbound calls and ansWered 

outbound calls to a plurality of agents; 
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generating statistics concerning said outbound calls; 
adjusting the rate of placement of said outbound calls in 

response to said statistics; and 
responding to a neXt inbound call in a manner determined 

by said statistics. 
21. The method of claim 20 Wherein said step of respond 

ing comprises: 
determining Whether the connection of said neXt inbound 

call to an available agent Will prevent a said outbound 
call from being quickly connected With an agent; and 

if so, delaying the ansWer of said neXt inbound call. 
22. The method of claim 20 Wherein said step of respond 

ing comprises: 
determining Whether the connection of said neXt inbound 

call to an available agent Will prevent a said outbound 
call from being quickly connected With an agent; and 

if so, ansWering said neXt inbound call and placing said 
neXt inbound call on-hold. 

23. The method of claim 20 Wherein said step of respond 
ing comprises: 

determining Whether the connection of said neXt inbound 
call to an available agent Will prevent a said outbound 
call from being quickly connected With an agent; and 

if so, ansWering said neXt inbound call, connecting said 
neXt inbound call With a said agent, and terminating a 
said outbound call. 

24. The method of claim 20 Wherein said step of respond 
ing comprises: 

determining Whether the connection of said neXt inbound 
call to an available agent Will prevent a said outbound 
call from being quickly connected With an agent; and 

if so, ansWering said neXt inbound call, and playing a 
message to the calling party on said neXt inbound call. 

25. The method of claim 24 and further comprising: 
recording any response to said message by said calling 

party. 
26. The method of claim 24 Wherein said rnessage 

prornpts said calling party to provide a response using a 
telephone keypad; and 

Wherein said method further comprises decoding said 
response provided by said calling party. 

27. The method of claim 24 Wherein said rnessage 
prornpts said calling party to provide a response using a 
predetermined set of spoken Words; and 

Wherein said method further comprises decoding said 
response provided by said calling party. 

28. The method of claim 24 Wherein said rnessage 
prornpts said calling party to provide a response including an 
account identi?er. 

29. The method of claim 28 and further comprising: 
decoding said response of said calling party to said 

message; and so 

adding said calling party to a list of parties to be called. 
30. The method of claim 29 and further comprising: 
placing a call to said calling party When an agent is 

available. 
31. The method of claim 28 Wherein said account iden 

ti?er comprises at least one of the folloWing: a telephone 
number, an account number. 

32. For use With a system Which accornodates inbound 
calls and outbound calls, a method for pacing the placement 
of said outbound calls, comprising the steps of: 

monitoring the time that a predetermined agent is con 
nected to a call; 
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determining Whether said call is an inbound call or an 
outbound call; 

if said call is an inbound call then updating the statistics 
for said predetermined agent for inbound calls; 

if said call is an outbound call then updating the statistics 
for said predetermined agent for outbound calls; 

performing the above steps for each agent of a plurality of 
agents; 

calculating the estimated time at Which each of said 
agents Will become available, based upon said statistics 
and considering Whether each of said agents is cur 
rently on a said inbound call or a said outbound call; 
and 

placing a next outbound call at a time determined by the 
projected availability of at least one of said agents. 

33. The method of claim 32 and further comprising the 
steps of: 

monitoring the arrival time for each said incoming call; 
generating statistics concerning the rate of arrival of 

incoming calls; and 
calculating the estimated time at Which a next said incom 

ing call Will arrive; 
Wherein said next outbound call is placed only if suf?cient 

agents are projected to be available to handle both said 
next incoming call and said next outbound call. 

34. The method of claim 32 and further comprising: 
monitoring the arrival time for each said incoming call; 
placing on-hold, if an agent is not available, said inbound 

calls and said outbound calls Which are ansWered; 
monitoring the on-hold time of each call; 
generating statistics concerning the rate of arrival of 

incoming calls; and 
calculating the estimated time at Which a next said incom 

ing call Will arrive; 
Wherein said next outbound call is placed only if suf?cient 

agents are projected to be available to prevent said 
on-hold time from exceeding a predetermined time. 

35. The method of claim 34 and further comprising: 
monitoring the number of calls Which are on-hold; 
if said on-hold time of a said call exceeds a predetermined 

value then handling said call in accordance With a 
predetermined procedure. 

36. The method of claim 35 Wherein said step of handling 
is only performed for inbound calls. 

37. The method of claim 35 Wherein said system accom 
modates a plurality of campaigns and said predetermined 
procedure comprises transferring said call to an agent in a 
campaign different from the campaign With Which said call 
Was associated. 

38. The method of claim 35 Wherein said predetermined 
procedure comprises playing a message to the party asso 
ciated With said call, said message prompting said party to 
provide a response including an account identi?er. 

39. The method of claim 32 and further comprising: 
monitoring for a neW inbound call; and 
determining Whether the connection of said neW inbound 

call to a next available agent Will prevent said next 
outbound call from being quickly connected With a said 
agent; and 

if so, cancelling said next outbound call. 
40. The method of claim 32 and further comprising: 
monitoring for a neW inbound call; and 
determining Whether the connection of said neW inbound 

call to a next available agent Will prevent said next 
outbound call from being quickly connected With a said 
agent; and 
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if so, delaying the ansWering of said neW inbound call. 
41. The method of claim 32 and further comprising: 

monitoring for a neW inbound call; and 

determining Whether the connection of said neW inbound 
call to a next available agent Will prevent said next 
outbound call from being quickly connected With a said 
agent; and 

if so, ansWering said neW inbound call and placing said 
neW inbound call on-hold. 

42. The method of claim 32 and further comprising: 
monitoring for a neW inbound call; and 
determining Whether the connection of said neW inbound 

call to a next available agent Will prevent said next 
outbound call from being quickly connected With a said 
agent; and 

if so, ansWering said neW inbound call and playing a 
message to the calling party on said neW inbound call. 

43. The method of claim 42 and further comprising: 
recording any response to said message by said calling 

party. 
44. The method of claim 32 Wherein said message 

prompts said calling party to provide a response including an 
account identi?er and said method further comprises: 

recording said response; and 
using said response to call said calling party When an 

agent becomes available. 
45. The method of claim 44 Wherein said account iden 

ti?er comprises at least one of the folloWing: 

a telephone number; and 
an account number. 

46. The method of claim 44 Wherein said step of using 
comprises: 

decoding said response; and 
adding said calling party to a list of parties to be called. 
47. The method of claim 44 Wherein an agent listens to 

and transcribes said response. 
48. A telephone call processing system, comprising: 
?rst means for detecting inbound calls; 
second means for placing outbound calls by seiZing 

selected ones of a plurality of telephone trunks and 
dialing telephone numbers thereon; 

third means for providing status information concerning 
said outbound calls by monitoring signals on said 
selected ones of said telephone trunks; 

a plurality of agent Work stations, each said agent Work 
station alloWing an agent to converse With a connected 
party and to vieW information concerning said con 
nected party; 

sWitching means for selectively connecting ones of said 
telephone trunks to ones of said agent Work stations; 
and 

control means connected to said ?rst means, said second 
means, said third means, said plurality of agent Work 
stations, and said sWitching means, for storing infor 
mation concerning customers, for responding to said 
?rst means detecting an inbound call on an inbound 
trunk by causing said sWitch to connect said inbound 
truck having said inbound call to an available agent 
Work station, and for sending information to said agent 
Work station concerning said customer on said inbound 
call, for causing an outbound call to be placed on a said 
outbound trunk by sending a telephone number to said 
second means, for responding to said third means 
detecting that said outbound call has been ansWered by 
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causing said switching means to connect said outbound 
trunk having said outbound call to an available agent 
Work station, for sending information to said agent 
Work station concerning said customer on said out 
bound call, for generating statistics concerning said 
inbound calls and said outboard calls, and for adjusting 
the rate of placement of said outbound calls in response 
to said statistics on said inbound calls and said out 
bound calls. 

49. The system of claim 48 Wherein said control means 
generates statistics concerning said agents, estimates the rate 
of future inbound calls and availability of a said agent, and 
causes a neXt outbound call to be placed if a said agent is 
projected to be available to be connected to said neXt 
outbound call. 

50. The system of claim 48 Wherein said control means 
comprises means for partitioning said plurality of trunks into 
inbound trunks and outbound trunks. 

51. The system of claim 50 Wherein said control means 
further comprises: 

a host device for storing said information concerning said 
customers; and 

a system controller for receiving said information from 
said host device for use in placing said outbound calls, 
for partitioning said plurality of trunks, for responding 
to said ?rst means detecting said inbound call, for 
placing said outbound call, for responding to said third 
means detecting that said outbound call has been 
ansWered, for monitoring each agent Work station, for 
maintaining and updating statistics for each agent Work 
station, and for calculating the estimated time; and 

Wherein a predetermined one of said host device and said 
system controller sends said information to said agent 
Work station concerning said customer. 

52. The system of claim 51 Wherein said system controller 
sends said information to said agent Work station concerning 
said customer on said inbound call and said outbound call. 

53. The system of claim 51 Wherein: 
said system controller sends said information to said agent 
Work station concerning said customer on said out 
bound call; and 

said host device send said information to said agent Work 
station concerning said customer on said inbound call. 

54. The system of claim 50 Wherein said system controller 
monitors the degree of usage of said inbound trunks, and 
repartitions said plurality of said trunks in response to said 
degree of usage of said inbound trunks. 

55. An apparatus for placing and receiving telephone 
calls, comprising: 

?rst means for detecting inbound calls; 
second means for placing outbound calls; 
third means for detecting the ansWering of said outbound 

calls; 
fourth means for selectively connecting said inbound calls 

and ansWered outbound calls to a plurality of agents; 
and 

control means for generating statistics concerning said 
inbound calls and said outbound calls, and for adjusting 
the rate of placement of said outbound calls in response 
to said statistics on said inbound calls and said out 
bound calls. 

56. The apparatus of claim 55 Wherein said control means 
comprises means for determining the average duration of 
said inbound calls and the average duration of said outbound 
calls. 
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57. The apparatus of claim 56 Wherein said control means 

further comprises means for determining the delay period 
betWeen the arrival of a said inbound call and the arrival of 
a folloWing said inbound call and means for determining the 
average delay period betWeen said inbound calls. 

58. The apparatus of claim 57 Wherein said control means 
further comprises means for determining the proportion of 
said outbound calls Which are ansWered. 

59. An apparatus for placing and receiving telephone 
calls, comprising: 

?rst means for detecting inbound calls; 
second means for placing outbound calls; 
third means for detecting the ansWering of said outbound 

calls; 
a plurality of agent Work stations, each agent Work station 

being associated With a corresponding agent; 
fourth means for selectably connecting said inbound calls 

and said outbound calls to said agent Work stations; and 
?fth means for generating statistics concerning said 

inbound calls and said outbound calls, for causing said 
second means to place said outbound calls in response 
to said statistics, and responsive to said ?rst means and 
to said third means for controlling said fourth means. 

60. The apparatus of claim 59 Wherein said ?fth means 
designates a ?rst group of a plurality of telephone trunks as 
inbound trunks, designates a second group of said plurality 
of telephone calls as outbound trunks and adjusts the rate of 
placement of said outbound trunks in response to the degree 
of usage of said ?rst group. 

61. The apparatus of claim 60 Wherein said ?fth means 
changes the number of trunks in said ?rst group and in said 
second group in response to said degree of usage of said ?rst 
group. 

62. The apparatus of claim 61 Wherein said ?fth means 
also adjusts said rate of placement in response to the number 
of trunks in said second group. 

63. The apparatus of claim 60 Wherein said ?fth means 
determines said degree of usage by comparing said number 
of unused trunks in said ?rst group to a WindoW value. 

64. The apparatus of claim 63 Wherein said ?fth means 
decreases said number of trunks in said ?rst group if said 
number of unused trunks exceeds said WindoW value. 

65. The apparatus of claim 63 Wherein said ?fth means 
increases said number of trunks in said ?rst group if said 
number of unused trunks is less than said WindoW value. 

66. The apparatus of claim 59 Wherein said ?fth means 
adjusts said rate of placement by monitoring the time that a 
said agent is connected to a call, determining Whether said 
call is an inbound call or an outbound call, updating statistics 
for said agent, predicting the time at Which each said agent 
Will become available based upon statistics for each said 
agent and based upon Whether each said agent is handling a 
said inbound call or a said outbound call, and placing a neXt 
said outbound call at a time determined by the predicted time 
at Which a said agent Will become available. 

67. A method for controlling trunk allocation betWeen 
inbound calls and outbound calls, comprising the steps of: 

allocating a ?rst group of a plurality of telephone trunks 
to said inbound calls; 

allocating a second group of said plurality of telephone 
trunks to said outbound calls; 

determining the degree of usage of a selected one of either 
said ?rst group or said second group; and 

adjusting the siZe of said ?rst group and said second group 
in response to said degree of usage. 












