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(57) ABSTRACT 

Systems and methods are disclosed for an optimizing opera 
tions at a contact center. In one embodiment, an integrated 
contact center comprises: a Workforce manager comprising a 
scheduler and a tracking function; and a lesson assignment 
function con?gured to receive at least one indicator of per 
formance of the agent, and further con?gured to assign a 
lesson to the agent based on the at least one indicator. 
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SYSTEMS AND METHODS FOR 
WORKFORCE OPTIMIZATION AND 

INTEGRATION 

RELATED APPLICATIONS 

[0001] This application is a continuation of, and claims 
priority to, US. patent application Ser. No. 11/359,532 ?led 
on Feb. 22, 2006, Which is incorporated by reference herein in 
its entirety. 
[0002] This application is also related to US. patent appli 
cation Ser. No. 11/359,358 ?led on Feb. 22, 2006, Which is 
incorporated by reference herein in its entirety. 

FIELD OF THE DISCLOSURE 

[0003] The present disclosure relates to Workforce optimi 
Zation of contact centers. 

BACKGROUND 

[0004] The business of a call center, also knoWn as a contact 
center, is to provide rapid and ef?cient interaction betWeen 
agents and customers (or prospective customers). Existing 
solutions require the purchase of multiple hardWare and soft 
Ware components, typically from different vendors, to 
achieve the business goals of the contact center. The use of 
separate systems of components leads to a variety of prob 
lems. For instance, each system typically has its oWn method 
of con?guration and its oWn user interface. Thus, exchanging 
data betWeen the systems requires additional Work by some 
one at the contact center. 

[0005] Furthermore, contact centers are continually tasked 
With striking a balance betWeen service quality, ef?ciency, 
effectiveness, revenue generation, cost cutting, and pro?t 
ability. As a result, today’s contact center agents are charged 
With mastering multiple data sources and systems, delivering 
consistent service across customer touch points, up-selling, 
cross-selling, and saving at-risk customers, While Winning 
neW ones. 

SUMMARY OF THE INVENTION 

[0006] Systems and methods are disclosed for an optimiZ 
ing operations at a contact center. In one embodiment, an 
integrated contact center comprises: a Workforce manager 
comprising a scheduler and a tracking function; and a lesson 
assignment function con?gured to receive at least one indi 
cator of performance of the agent, and further con?gured to 
assign a lesson to the agent based on the at least one indicator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Many aspects of the disclosure can be better under 
stood With reference to the folloWing draWings. The compo 
nents in the draWings are not necessarily to scale, emphasis 
instead being placed upon clearly illustrating the principles of 
the present disclosure. 
[0008] FIG. 1 is a block diagram of a contact center envi 
ronment. 

[0009] FIG. 2 is a diagram of one embodiment of the inte 
grated process for optimiZing operations at a contact center. 
[0010] FIG. 3 is a high-level vieW of components in one 
embodiment of an integrated contact center system. 
[0011] FIG. 4 shoWs a point of integration betWeen the 
Work force manager (WFM) and the quality monitor of FIG. 
3. 
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[0012] FIG. 5 shoWs another point of integration betWeen 
the Work force manager (WFM) and the quality monitor of 
FIG. 3. 
[0013] FIG. 6 shoWs several points of integration betWeen 
the WFM and the learning component of FIG. 3. 
[0014] FIG. 7 shoWs several points of integration betWeen 
the performance manager and the learning component of FIG. 
3. 
[0015] FIG. 8 shoWs a point of integration betWeen the 
WFM and the performance manager of FIG. 3. 
[0016] FIG. 9 shoWs another point of integration betWeen 
the WFM and the performance manager of FIG. 3. 
[0017] FIG. 10 shoWs components of the analytics function 
of FIG. 3. 
[0018] FIG. 11 is a hardWare block diagram of a general 
purpose computer that can be used to implement one or more 
of the components of the integrated contact center systems, 
processes or methods. 

DETAILED DESCRIPTION 

[0019] The systems and methods described herein provide 
integrated solutions for performing Workforce management, 
quality monitoring, e-learning, performance management, 
and analytics functionality. Combining quality monitoring/ 
call recording With performance management and e-learning 
functionality as a uni?ed integrated solution, delivered 
through a single platform, enables users to gain more insight 
and make smarter decisions faster about sales, service, and 
overall operations. This takes contact center tools beyond the 
traditional “suite” approach to a true single Workforce opti 
miZation platform. 
[0020] The present invention represents a convergence of 
?ve contact center technology segments that Work together in 
support of a greater customer service strategy. In short, the 
integrated Workforce optimiZation platforms disclosed herein 
integrate: (1) Quality Monitoring/Call Recordingivoice of 
the customer; the complete customer experience across mul 
timedia touch points; (2) Workforce Managementistrategic 
forecasting and scheduling that drives ef?ciency and adher 
ence, aids in planning, and helps facilitate optimum sta?ing 
and service levels; (3) Performance Managementikey per 
formance indicators (KPIs) and scorecards that analyZe and 
help identify synergies, opportunities and improvement 
areas; (4) e-Leamingitraining, neW information and proto 
col disseminated to staff, leveraging best practice customer 
interactions and delivering learning to support development; 
and/or (5) Analyticsideliver insights from customer inter 
actions to drive business performance These ?ve segments 
can become part of an interWoven and interoperable solution, 
enabling contact centers to transition from reactive cost cen 
ters to proactive, information-rich departments that deliver 
strategic value to the organiZation. These four segments 
become part of an interWoven and basic integrated solution, 
enabling contact centers to transition from reactive cost cen 
ters to proactive, information-rich departments that deliver 
strategic value. 
[0021] Further, the integrated Workforce optimiZation plat 
forms disclosed herein provide closed-loop systems for con 
tinuous performance improvement, enabling contact centers 
to: establish realistic forecasts and performance goals; sched 
ule and deploy the right number of staff With the appropriate 
skills; capture customer interactions in their entirety by 
recording all calls, or recording based on business rules, or 
on-demand, or randomly; measure performance to identify 
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execution issues and excellence; analyze customer interac 
tions to investigate opportunities for optimizing use of 
people, processes and technologies; take action by delivering 
targeted training or re-engineering processes; and/or re?ne 
forecasts and performance goals based on the collected data. 
[0022] One embodiment of the integrated process and sys 
tem disclosed herein begins With planning and establishing 
goalsifrom both an enterprise and center perspectiveito 
ensure alignment and objectives that complement and sup 
port one another. Next comes forecasting and scheduling of 
the Workforce to ensure optimum service levels. Then record 
ing and measuring performance are utilized, leveraging qual 
ity monitoring/call recording to assess service quality and the 
customer experience. 
[0023] Next, the process/system analyzes and identi?es 
opportunities and correlates them the With contact center or 
organization’s KPIs and scorecards. Then, e-learning and 
company-speci?c “best practices” (documented through cap 
tured customer interactions) make it possible to address skill 
and knowledge gaps ef?ciently and effectivelyias Well as 
quickly communicate policy or procedural changes across the 
center4enabling the contact center to achieve success in 
Whatever terms it chooses to de?ne. Rather than arbitrarily 
sending e-learning training segments and hoping agents use 
them, contact centers can use advanced Workforce manage 
ment forecasting and scheduling to select the best time to 
administer training (Which is proven to be more effective than 
classroom or group learning) as Well as free supervisors to 
Work one-on-one With agents. 

[0024] Quality monitoring scores, including insights from 
analytics and/or analytical analysis of structured, unstruc 
tured, or aggregated data, can next be fed into a Workforce 
management to produce staf?ng models that prevent compa 
nies from unknoWingly scheduling one shift With all the top 
performers, for example. As a result, some embodiments of 
the Workforce management component of the process/ system 
of the present invention can provide a higher level of consis 
tent service across shifts. 

[0025] As can be seen, While each technology segment 
delivers value, integration is the key: together the segments 
deliver greater impact than the sum of their individual parts. 
Utilizing them separately limits the contact center’s potential 
to become a strategic business asset. 

[0026] The integrated systems for Workforce optimization 
disclosed herein potentially solve many de?ciencies in 
today’s maturing contact center industry. For instance, at an 
operational level, centers are focused on optimizing customer 
sales/service representative (CSR) performance. In the pro 
cess, they may be Working under constraints, such as cost 
control and infrastructures that provides only bare essentials. 
They may also face the challenge of matching demand With 
resources, retaining effective agents, prioritizing coaching/ 
training, and delivering consistent customer experiences. 
Leveraging an integrated system and its components, such as 
forecasting and scheduling, voice/ screen capture/recording, 
evaluations and best practice training, enables them to focus 
on reducing risk, decreasing average handle time, improving 
quality scores, driving doWn average time to ansWer, ensuring 
adherence and managing occupancy. 
[0027] At a more advanced level, contact centers are 
focused on optimizing contact center performance. They face 
the challenge of balancing productivity With quality, increas 
ing center-driven revenue, standardizing service across touch 
points, and groWing transaction complexities. Contact cen 
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ters are examining such metrics as ?rst call resolution, shrink 
age, up-selling and cross-selling, and customer satisfaction as 
driven though the contact center. As disclosed herein, the 
forecasting and scheduling, adherence, business rules-driven 
recording, lesson management, and agent/organizational 
scorecard functionalityifor exampleiunites contact center 
experiences, provides ?exible scheduling, and promotes the 
initiation of a performance improvement culture. 
[0028] The subject matter disclosed herein is related to the 
subject matter disclosed in several pending US. patent appli 
cations. One is entitled “Enterprise Manager for Recorders 
from a Central Point of Admini stration,”Attomey Docket No. 
762301-1180, ?led Feb. 22, 2006, and entirely incorporated 
by reference herein. The subject matter of the 1180 applica 
tion is centralized administration of voice, video, and data 
recorders, and enabling role-based access control of record 
ers Which do not have role-based security concepts. 
[0029] Another is “Systems and Methods for Scheduling 
Call CenterAgents using Quality Data,”Attomey Docket No. 
762301-1280, ?led Feb. 22, 2006, and entirely incorporated 
by reference herein. 
[0030] Another is “Systems and Methods for Scheduling 
Call CenterAgents using Quality Data,”Attomey Docket No. 
762301-1280, ?led Feb. 22, 2006, and entirely incorporated 
by reference herein. 
[0031] Another is “Systems and Methods for Scheduling 
Call CenterAgents using Quality Data and Correlation-Based 
Discovery,”Attorney Docket No. 762301 -1010, ?led Feb. 22, 
2006, and entirely incorporated by reference herein. 
[0032] Another is “System and Method for Integrating 
Learning Systems and Scorecards Systems”, Attorney 
Docket No. 762301-1090, ?led Feb. 22, 2006, and entirely 
incorporated by reference herein. 
[0033] Another is “System and Method for Integrating 
Learning Systems and Workforce Management Systems”, 
Attorney Docket No. 762301-1150, ?led Feb. 22, 2006, and 
entirely incorporated by reference herein. 
[0034] Another is US. application Ser. No. 10/136,705, 
entitled “Method and System for Presenting Events Associ 
ated With Recorded Data Exchanged betWeen a Server and a 
User,” and entirely incorporated by reference herein. The 
subject matter of the ’705 application includes capturing and 
graphically displaying events that occur during an interaction 
betWeen a customer and an agent. A revieWer is presented 
With a summarized voice interaction session, in the form of a 
call timeline, including a list of event identi?ers. The revieWer 
selects one of the event identi?ers in the timeline, and the 
interaction session, starting With the selected event, is pre 
sented to the user. The user could choose to start listening to 
the exchange at an event by selecting the event. 
[0035] Another is US. application Ser. No. 10/137,480, 
entitled “Method and System for Selectively Dedicating 
Resources for Recording Data Exchanged betWeen Entities 
Attached to a NetWork,” ?led on Apr. 30, 2002, and entirely 
incorporated by reference herein. The subject matter of the 
’480 application includes determining Whether to use an 
active tap or a passive tap to record data passing through a 
particular node based upon an objective for recording as 
noted by prede?ned business rules. 
[0036] Another is US. Ser. No. 10/136,735, entitled 
“Methods and Systems for Categorizing and Cataloguing 
Recorded Interactions,” ?led on Apr. 30, 2002, and entirely 
incorporated by reference herein. The subject matter of the 
’735 application includes categorizing data upon storing the 
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captured data. The categories are based upon prede?ned busi 
ness rules for storing captured data. 
[0037] Another is US. application Ser. No. 10/061,469, 
entitled “Method, Apparatus, and System for Capturing Data 
Exchanged betWeen a Server and a User,” ?led on Jan. 31, 
2002, and entirely incorporated by reference herein. The sub 
ject matter of the ’469 application includes capture of 
exchange data by a capture module that operates indepen 
dently from the server and the user. 

[0038] Another is US. application Ser. No. 10/061,489, 
entitled “Method, Apparatus, and System for Processing Data 
Captured during Exchanges betWeen a Server and a User,” 
?led on Jan. 31, 2002, and entirely incorporated by reference 
herein. The subject matter of the ’489 application includes 
selective recordation of captured data based upon Whether the 
data satis?es predetermined business rules. 
[0039] Another is US. application Ser. No. 10/061,491, 
entitled “Method, apparatus, and system for replaying data 
selected from among data captured during exchanges 
betWeen a server and a user,” ?led on Jan. 31, 2002, and 
entirely incorporated by reference herein. The subject matter 
of the ’491 application includes replaying data captured dur 
ing a session, Wherein search criteria are based upon business 
rules. 
[0040] The folloWing is a list of other US. utility applica 
tions Which include related subject matter, each of Which is 
enclosed by reference: U.S. utility application, entitled, 
“Method and Apparatus for Long-Range Planning,” having 
Ser. No. 09/899,895, ?led Oct. 3, 2002; US. utility applica 
tion entitled, “Interface System and Method of Building 
Rules and Constraints For a Resource Scheduling System,” 
having Ser. No. 09/680,131, ?led Oct. 2, 2000; US. Utility 
application entitled, “System and Method for Complex 
Schedule Generation,” having Ser. No. 09/ 825,589, ?led Apr. 
3, 2001; US. utility application entitled, “Method and Appa 
ratus for Long-Range Planning,” having Ser. No. 09/ 899,895, 
?led Jul. 5, 2001; US. utility application entitled, “Method 
and Apparatus for Multi-Contact Scheduling,” having Ser. 
No. 11/037,604, ?led Jan. 18, 2005; and US. Utility applica 
tion entitled, “Method and Apparatus for Concurrent Error 
Identi?cation in Resource Scheduling,” having Ser. No. 
11/237,456, ?led Sep. 27, 2005. 

Contact Center Environment 

[0041] FIG. 1 is a block diagram of a contact center envi 
ronment 100. The contact center 100 is staffed by agents Who 
handle incoming and/ or outgoing contacts. Although the tra 
ditional and most common form of contact is by phone, other 
types of contacts are becoming more common (e.g., text chat, 
Web collaboration, email, and fax). An agent Workspace 
includes an agent phone 1 1 0 and a Workstation computer 120. 
A netWork 130 connects one or more of the Workstations 120. 

[0042] A call router 140 distributes incoming contacts to 
available agents. When the contacts are made by traditional 
phone lines, the call router 140 operates by connecting out 
side trunk lines 150 to agent trunk lines 160. In this environ 
ment, the call router 140 may be implemented by an auto 
matic call distributor (ACD), Which queues calls until a 
suitable agent is available. Other types of contacts, such as 
Voice over Internet Protocol (VoIP) calls and computer-based 
contacts (e.g., chat, email) are routed over one or more data 
netWorks. These contacts are distributed over netWork 130 to 
one of the agent Workstations 120. 

Jul. 31, 2008 

[0043] During a customer contact, the agent interacts With 
one or more applications running on the Workstation 120. 
Example Workstation applications give the agent access to 
customer records, product information, ordering status, and 
transaction history, for example. 
[0044] The business purpose of a contact center is to pro 
vide rapid and e?icient interaction betWeen agents and cus 
tomers. To achieve this purpose, a contact center folloWs a 
business process having stages, in that one stage affects sub 
sequent stages. 
[0045] In a conventional contact center business process, 
there is a relatively high degree of separation betWeen stages. 
In contrast, in the integrated contact center business process 
200 (FIG. 2) described here, multiple stages are connected 
into a loop, With each stage of the process feeding input into 
another stage doWn the line. 

FIRST EMBODIMENT 

[0046] FIG. 2 is a diagram of one embodiment of the inte 
grated integrated process for optimiZing operations at a con 
tact center (200), in Which several interfaced organizations 
are combined as a single integrated operational process and/ 
or platform. In the ?rst stage (210), the business goals of the 
contact center are de?ned. Goals are de?ned in terms of 
metrics that describe hoW the contact center is expected to 
perform. Some metrics relate to expected revenue, such as 
revenue/hour or revenue/ agent. Other metrics relate to service 
level, such as time-to-ansWer and rate of ?rst-call resolution. 
Persons familiar With contact center operations Will under 
stand these and many other business goals and metrics. 
[0047] The ?rst stage (210) may also include campaign 
planning. Pro?les for campaigns are de?ned, for example by: 
inbound or outbound; hoW many contacts are expected; date 
and duration of the campaign; and What sorts of agent skills 
are needed. 

[0048] Information about the goals and campaign(s) pro 
duced by the ?rst stage (210) is provided to the second stage 
(220). In the second stage (220), a Workforce of agents is 
scheduled to staff the campaign(s). In determining the num 
ber of agents scheduled for a campaign, the goals/metrics and 
campaign characteristics from the ?rst stage (210) are con 
sidered. The schedule also uses as input a Workload forecast, 
Which predicts contact volume during each interval of the 
campaign, based on historical data. Using this schedule, the 
contact center manager deploys the appropriate number and 
mix of agents during the campaign times. 
[0049] The output of the second stage (220) is the cus 
tomer-agent interactions that occur during a campaign. The 
third stage (230) measures or assesses the interactions in 
various Ways. One typical assessment (“adherence”) mea 
sures hoW Well an agent complied With contact center policies 
(e.g., call duration). In the third stage (230), at least a portion 
of the interactions are recorded and then examined. This 
examination produces a variety of quality metrics that assess 
an agent’s skills in various categories (product knowledge, 
selling, listening, etc.) 
[0050] The various assessments are provided as input to the 
fourth stage (240). In this stage, these inputs are analyZed in 
various Ways. The analysis may rate interactions on a “good” 
to “bad” scale, considering the customer point of vieW, the 
business point-of-vieW, or both. For example, a contact that 
resulted in a sale Wouldbe an indicator of a “good” interaction 
While a contact that exceeded average duration Would be an 
indicator of a “bad” interaction. 
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[0051] Once “bad” interactions are identi?ed, an attempt is 
made to determine a root cause. In some cases, the root cause 

may lie With an agent (e.g., Weak product skills). In other 
cases, the cause may be in the contact center infrastructure or 
operations (e.g., customer database is sloW). The cause might 
also be rooted in a business process of the enterprise that is 
sponsoring the campaign. For example, the billing process 
used by the enterprise, or the process by Which the enterprise 
dispatches ?eld service units could be the cause. 
[0052] The ?fth stage (250) uses the analysis produced by 
the fourth stage (230) to adapt and change operations accord 
ingly. Agent skills can be improved by training in the de?cient 
areas. The information may be used to change an aspect of 
contact center operations, or to make a recommendation to 
the sponsoring enterprise for it to change its processes or 
operations. The results of the analysis, as Well as the raW 
metrics used as input to the analysis, are combined into data 
sets (“scorecards”) that alloW the contact center operators to 
determine Whether or not the business goals are met and 
Whether the metrics shoW progress toWard the goals or aWay 
from the goal (“trending”). These data sets are provided as 
input to the ?rst stage (210), Which closes the feedback loop 
of the integrated contact center business process 200. 

SECOND EMBODIMENT 

[0053] FIG. 3 is a high-level vieW of components in one 
embodiment of an integrated contact center system 300. The 
integrated system 300 includes tWo or more of the folloWing 
components: a Work force manager (WFM) 310; a quality 
monitoring component 320; a learning component 330; and a 
performance management component 340. These compo 
nents (310-340) cooperate to implement the integrated con 
tact center business process (200) as described earlier. 

[0054] As Will be described, combining agent quality met 
rics from the quality monitor 320 (e. g., synchronous such as 
voice, asynchronous such as e-mail or chat) With WFM 320 
(e.g., agent planning, scheduling) may provide insight that 
contact center supervisors can use to con?rm the value pro 
vided by agents to the business as a Whole. 

[0055] The WFM 310 performs many functions related to 
the agent Workforce. For example, WFM 310 can: schedule 
single, multiple, or virtual contact centers across multiple 
time Zones; accommodate a dedicated, blended, or task 
sWitching environment; schedule meetings or training With 
out impact on service levels; alloW agents to bid for shifts and 
provide input into their schedules; automate compliance With 
government and union regulations; create centraliZed fore 
casts and schedules With a single point of control over the 
entire netWork, or decentraliZed schedules that alloW for deci 
sion-making at individual sites; schedule based on skill pri 
orities that align With the contact center’s routing strategy; 
and create and schedule teams as a unit to support training and 
accommodate employee preferences. 
[0056] The functionality of the entire WFM 310 is typically 
divided among several applications, executables, processes, 
or services. A forecast and scheduling component (350) cal 
culates staf?ng levels and agent schedules based on historical 
interaction (contact) patterns. A tracking component (355) 
provides a contact center supervisor or manager With infor 
mation about agent activities and agent-customer interac 
tions, both historical and real-time. An adherence component 
(360) supplies the supervisor With information on hoW Well 
each agent complies With call center policies. For example, 
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once schedules are created, the contact center should ensure 
that agents folloW the schedules. 
[0057] Most preferably, the adherence component 360 pro 
vides a real-time vieW of every activity across each channel in 
the contact center, including those in the front and back of?ce, 
so supervisors/ contact centers can see hoW their staff spends 
its time. In an enhancement, alerts can be set to notify super 
visors When agents are out-of-adherence and exception man 
agement can help ensure agents are correctly recogniZed for 
Work they have performed. 
[0058] The quality monitor 320 includes a content recorder 
(370) for recording agent-customer interactions. The content 
recorder 370 can be con?gured to capture all interactions, or 
a selected set of interactions based on user-de?ned business 
rules. 
[0059] The content recorder 370 can capture voice and data 
interactions from both traditional and IP telephony environ 
ments and can handle high-volume recording for compliance 
and sales veri?cation. The content recorder 370 can also 
record all voice transactions across multiple sites, or ran 
domly capture a subset of transactions that may be of particu 
lar interest, as Well as record contacts on-demand. Using the 
content recorder 370 a user can record all contacts or establish 

advanced business rules to capture only those transactions of 
particular interest. User-de?ned business rules can trigger the 
recordings, initiate enterprise collaboration by notifying indi 
viduals or groups of the captured contacts and emerging 
trends, and alloW users to assign attributes or “tags” to the 
contacts for quick identi?cation. All data related to a cus 
tomer interactioniincluding navigation of automated sys 
tems, agent keystrokes and desktop activities4can be stored 
automatically in folders for search and retrieval. Different 
users in an enterprise can share and revieW transactions, as 
Well as hear customer feedback ?rst-hand. 

[0060] The quality manager 320 stores the interactions in 
an interactions database 375, Which may include descriptive 
information as Well as recorded content. Contact center per 
sonnel play back some of the interactions and use an evalua 
tion component (380) to score the agent in various categories 
(product knoWledge, selling, listening, etc.) 
[0061] Furthermore, contact center supervisors and quality 
analysts can then tap into these recorded interactions to 
revieW, evaluate, and score agent performance. An analytics 
component (385) can analyZe interactions in various Ways, 
including the use of speech analytics. Examples of analysis 
include categorizing calls based on content, analyZing a call 
against an expected call pattern and reporting exceptions to 
the pattern, and providing a visualiZation layer for recorded 
interactions that displays other data attributes such as agent 
activities coincident With call events. 
[0062] The learning component 330 alloWs a contact center 
manager to develop training lessons for agents and assign 
lessons to agents. The learning component 330 provides auto 
mated training processes by identifying, scheduling, and 
delivering online learning directly to agent desktops. The 
lesson content can include recorded interactions, Which can 
be used to create a library of best practices for training agents 
and other personnel. Using actual interactions, a contact cen 
ter can develop E-leaming content speci?c to the organiZa 
tion. In an enhancement, these training lessons can include 
assessments to help track and measure agent performance, 
skill acquisition, and knoWledge retention. 
[0063] The learning component 330 can also deliver tar 
geted learning sessions over a netWork, using e-mail, or a 
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hyperlink to a Web site, or directly to the agent desktop. 
Supervisors can select the appropriate training sessions from 
a library of courseWare or create sessions themselves using a 
contact editing feature. Then supervisors can assign course 
material and monitor completion automatically. 
[0064] The performance manager 340 displays key perfor 
mance indicators (KPIs), Which can be prede?ned on a score 
card. The scorecard, Which can be role-appropriate, provides 
a statistical measure of hoW Well an agent or group of agents 
is performing (against their goals). The KPI metrics are 
derived from quality evaluations and/or WFM call routing 
data. 

[0065] A centraliZed administration component (390 con 
solidates agent administration across the various components 
into a single point of entry, and provides a single logon to all 
components for agents and administrators. The administra 
tion component 390 may also include a centraliZed reporting 
component, even across multiple sites. A consistent user 
interface (395) reduces training time on the various system 
components. 
[0066] An integrated contact center system such as system 
300 alloWs contact center analysts to quickly access the right 
information. Such an integrated system alloWs valuable and 
previously undiscovered information to be uncovered. This 
neW level of visibility into contact center operations should 
alloW personnel make better decisions faster. 

THIRD EMBODIMENT 

[0067] FIG. 4 shoWs a point of integration betWeen tWo 
components of the integrated contact center system 300, the 
WFM 310 and the quality monitor 320. Conventional call 
center systems provide an “interactions” application that 
alloWs playback of recorded interactions and live monitoring 
of interactions. Importantly, these conventional systems did 
not integrate interactions With WFM adherence information. 
The integration betWeen the WFM 310 and the quality moni 
tor 320 described in FIG. 4 alloWs a supervisor to “drill doWn” 
and examine a particular recorded interaction from a display 
of agent activity and/or adherence information. 
[0068] In this disclosure, the term “interaction” refers to a 
record of the content of agent activities related to a call. Note 
that agent activities are not limited to audio of the call itself. 
Other forms of media are included. Examples of other types 
of interactions are: video recording of the agent; application 
activity on the agent’s Workstation 120; Web pages delivered 
to the agent and/or customer during collaborative sessions; 
messages delivered through e-mail, instant messaging, or 
other messaging technologies. Also, the agent activities in an 
interaction are not limited to the duration of the call, but can 
occur after the call (a state called “Wrap up” or “research”). 
[0069] The tracking component 355 of the WFM 310 pro 
vides information about agent activities to the WFM adher 
ence component 360. Agent activities, Which describe Work 
activities performed by agents, are collected from various 
sources. The call router 140 (FIG. 1) reports agent call states 
(Available, After-Call-Work, etc.) An application monitor on 
agent Workstations 120 tracks agent activity on the Worksta 
tion (e.g., sWitching betWeen applications, screen data, key 
board input, etc.). 
[0070] The adherence component 360 displays a vieW 
(410) of agent activities, typically one agent per line, With 
activities arranged across a timeline. Exceptions to agent 
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adherence (e. g., non-compliance With contact center policy) 
are displayed in conjunction With the activities and the time 
line. 
[0071] The adherence component 360 obtains a list (420) of 
recorded interactions available for agents during the dis 
played time period. This list of interactions is presented to the 
user in the same adherence vieW (410). 
[0072] From this adherence vieW, a user can “drill doWn” to 
a recorded interaction by selecting (430) the interaction from 
the list, and then activating a playback tool. The adherence 
component 360 retrieves (440) the selected interaction from 
the interactions database 375, and the interaction is then 
played back using an appropriate application (eg media 
player, desktop activity player, Web content player). A user 
can also select an agent activity that is presently occurring and 
either record on demand (450) or live monitor (460) the 
selected activity. 
[0073] Integration betWeen the WFM 310 and the quality 
monitor 320 is further described in the US. patent application 
“System and Method for Integrated Display of Recorded 
Interactions and Call Agent Data,” Attorney Docket Number 
762301-1160, ?led the same day and by the same assignee as 
the instant application. 

FOURTH EMBODIMENT 

[0074] FIG. 5 shoWs an additional point of integration 
betWeen the WFM 310 and the quality monitor 320, in Which 
agent activity, adherence, and/or scheduling information is 
used to trigger selective recording in a selective recording 
environment, or to perform smart selection of recording for 
evaluation in a total recording environment. In a conventional 
quality monitor 320, the content recorder 370 can be con?g 
ured to record a certain number, or percentage, of agent 
customer interactions. This parameter is typically ?xed for 
the duration of a campaign, though it can vary from one 
campaign to the next. 
[0075] In the integrated system 500, the WFM 310 gener 
ates call recording parameters 510 based on information con 
tained in the forecast 520 (e.g., call volume and call type) 
and/or the schedule 530. The recording parameters 510 are 
provided to the content recorder 370 in the quality monitor 
320. This integration alloWs the content recorder 370 to adapt 
recording behavior during a campaign. 
[0076] As an example of hoW this feature is useful to a 
contact center, consider a marketing campaign that starts on a 
Monday and lasts all Week. It is expected that call quality for 
agents on this campaign Will be relatively loW on Monday, 
since the material is neW to the agents. By the end of the Week, 
the agents are more familiar With the material, so that agent 
quality scores are expected to increase. 

[0077] The recording parameters 510 provided to the con 
tent recorder 370 in the integrated system 500 alloW a contact 
center manager to increase the percentage of interactions 
recorded at the start of the campaign, and to reduce the per 
centage as the campaign progresses, recording parameters 
510 can be further associated With one agent, or a set of 
agents, so that inexperienced agents (e.g., agents With loW 
scores) have a higher percentage of recorded interactions as 
compared to more experienced agents. 
[0078] Other examples of using WFM data to determine 
recording behavior include: trigger or select recording based 
on relative elapsed time from the beginning of the shift; 
trigger or select recording before or after speci?c activities 
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(e. g., after lunch or before break activity); and trigger or select 
recording based on adherence data (e.g., agent is on call but 
not adhering to schedule). 

FIFTH EMBODIMENT 

[0079] FIG. 6 shoWs several points of integration betWeen 
the WFM 310 and the learning component 330. The learning 
component 330 includes lessons 610. Each lesson 610 is 
designed to improve an agent’s competence in a particular 
area. Lessons are assigned, either manually or automatically, 
through a lesson assignment component 620, Which commu 
nicates information about the assignment (630) to the sched 
uler 350 in the WFM 310. In one embodiment, the informa 
tion 630 includes an agent identi?er, a lesson identi?er, a 
lesson duration, and a lesson completion date. After receiving 
the lesson assignment information 630, the scheduler 350 
modi?es the schedule 530 to include a training activity for the 
identi?ed agent. If possible, the neW training activity is sched 
uled before the lesson completion date. 
[0080] An agent receives training through a lesson presen 
tation function 640. The presentation may take the form of 
vieWing a video and/ or listening to audio on the agent Work 
station 120. The lesson presentation function 640 maintains a 
lesson log 650 Which tracks the presentation of lessons 610 to 
agents. In one implementation the lesson log 650 includes an 
agent identi?er, a lesson identi?er, the time When the lesson 
presentation began, and an indication of Whether the lesson 
has been completed. 
[0081] In yet another point of integration betWeen WFM 
310 and the learning component 330, the lesson log 650 is 
provided to the adherence component 360 in the WFM 310. 
The adherence component 360 uses information in the lesson 
log 650 to determine Whether an agent has met the lesion 
completion date. If not, the adherence component 360 notes 
the incomplete lesson as an exception to adherence. 
[0082] Scheduling assigned lessons and tracking adher 
ence to these assignments is further described in the US. 
patent application “Tracking of Lesson Adherence in a Call 
Center Environment,” Attorney Docket Number 762301 - 
1150, ?led the same day and by the same assignee as the 
instant application. 

SIXTH EMBODIMENT 

[0083] FIG. 7 shoWs several points of integration betWeen 
the performance manager 340 and the learning component 
330. The performance manager 340 maintains more key per 
formance (KPI s) 71 0 that measure hoW Well an agent or group 
of agents is performing. The KPIs 710 may be based one or 
more source measurements 720, such as evaluations from the 
quality monitor 320 and call statistics from call router 140 
(e.g., call duration, hold time during call, etc.) 
[0084] The performance manager 340 does analysis on the 
KPIs 710 and/or the source measurements 720 to produce 
scorecards 730. The analysis may include calculating statis 
tics such as average, variation, etc., aggregating by time 
period or groups of agents, and determining trends. The 
scorecards 730 are then presented in visual form to a user. 
Examples of scorecard are a daily scorecard for an agent or a 
team, and a scorecard of all agents for the past month. 
[0085] In the integrated system 700, the KPIs 710 are also 
provided (740) to the learning component 330. As described 
earlier, the learning component 330 maintains lessons 610 
Which can be as signed to an agent for revieW. In the integrated 
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system 700, each lesson 610 is associated With one or more 
KPIs 710. The lesson assignment component 620 examines 
one or more of the KPIs 710 for a particular agent, and makes 
an assignment (750) for a lesson 610 associated With that KPI 
710, based on criteria associated With a KPI or a competency. 
In one implementation, the criteria is a comparison of one or 
more KPIs 71 0 for an agent to threshold values, and the lesson 
assignment component 620 assigns a lesson 610 if the KPI 
710 is loWer than the threshold. This point of integration 
therefore alloWs automatic lesson assignment based on KPI 
710. 
[0086] Automatic lesson assignment is further described in 
the US. patent application “Integration of E-Leaming and 
Scorecards in Call Center Operation,” Attorney Docket Num 
ber 762301 -1090, ?led the same day and by the same assignee 
as the instant application. 
[0087] The presentation may also include a test that is given 
to the agent to determine competency the area associated With 
the lesson 610. In yet another point of integration betWeen 
WFM 310 and the learning component 330, the agent test 
score 760 for an agent is provided to the performance man 
ager 340. The performance manager 340 updates the KPIs 
710 to re?ect the agent competency described by the test 
score 760. 

SEVENTH EMBODIMENT 

[0088] FIG. 8 shoWs a point of integration betWeen the 
WFM 310 and the performance manager 340. Conventional 
schedulers alloW agents to set preferences for shift assign 
ments (e.g., one agent prefers to Work Weekends and another 
prefers to Work nights). Since most agents are expected to 
prefer a day shift rather than a midnight shift, shift prefer 
ences are typically combined With agent ranking or seniority, 
so that someone Works the midnight shift. This leads to a 
situation Where the midnight shift is staffed With all of the 
“Worst” agents. 
[0089] As described earlier, the performance manager 340 
maintains KPIs 710 that measure agent and/or group perfor 
mance. In the integrated system 800 shoWn in FIG. 8, the 
scheduler 350 considers agent KPIs 710 When scheduling, so 
that some “good” agents are also added to the shift. The KPI 
710 may re?ect, for example, an evaluation of the agent’s 
performance on a set of customer interactions. In one embodi 
ment, the scoring is done by a human While playing back the 
recorded interaction. In another embodiment, the scoring is at 
least partly automated through the use of speech analytics. 
[0090] The agent KPIs 710 are provided to the scheduler 
350 in the WFM 310. Also provided to the scheduler 350 are 
quality goals 810 for a particular schedule interval. Examples 
of quality goals are “50% of agents have a score at of least 80” 
and “average score is at least 80.” 
[0091] The scheduler 350 considers the quality goals 810 
and the KPIs 710, along With other inputs, to determine a 
schedule 530 Which includes agent assignments to Work 
activities at speci?c times. The scheduler 350 also considers 
other inputs, such as a Workload forecast 820, agent skill sets 
830 and agent shift preferences 840. The scheduler 350 then 
chooses a mix of agents to Work a shift, so that the agent 
scores combine to meet the quality goals 810. Integration of 
KPIs and the scheduler is further described in the US. patent 
application “Systems and Methods for Scheduling Call Cen 
ter Agents Using Quality Data,” Attorney Docket Number 
762301-1010, ?led the same day and by the same assignee as 
the instant application. 
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EIGHTH EMBODIMENT 

[0092] FIG. 9 shows another point of integration between 
the WFM 310 and the performance manager 340. As 
described earlier, the performance manager 340 maintains 
KPIs 710 that measure agent and/or group performance, and 
produces scorecards 730 from the KPIs 710. The scorecards 
73 0 provide a quick Way for a manager to determine areas that 
require attention. For example, if a particular agent is out of 
adherence or has a loW competency score, then the adherence 
or competency KPI can be ?agged With a Warning icon. 
Typically, the manager Wants more detailed information 
about the ?agged problem area. A conventional contact center 
solution requires the manager to open up a particular appli 
cation, such as Adherence or Quality Monitoring, to obtain 
detailed information about the problem area. Once in the 
application, the manager must then navigate to the root cause 
of the problem (e.g., the activity that Was out of adherence). 
[0093] In contrast, the integrated system 900 alloWs a user 
to quickly vieW details associated With the ?agged problem 
area, in the appropriate application context. Several examples 
of this use of application context are shoWn in FIG. 9. When 
interacting With the performance manager 340, selecting an 
adherence-related KPI (910) in a scorecard 730 brings the 
user to a vieW (920) of adherence information. Furthermore, 
the particular agent activities that resulted in the out-of-ad 
herence ?ag 910 are highlighted or otherWise brought to the 
user’s attention in the vieW 920. As another example, select 
ing a quality score-related KPI (930) brings the user to the 
quality monitor 320, and more speci?cally to the particular 
evaluation form 940 Which contains the ?agged quality score 
930. 
[0094] As yet another example, selecting a call statistic 
related KPI (950), such as call duration or hold time, brings 
the user to the quality monitor 320. The quality monitor 320 
presents a list of recorded interactions (from the interactions 
database 375) Which contributed to, or are in someWay related 
to, the ?agged call-statistic score 950. The user can then play 
back (960) one of the recorded interactions. The integrated 
system 900 thus greatly simpli?es root cause analysis for 
contact center personnel. 

NINTH EMBODIMENT 

[0095] Call recording and monitoring are vital to contact 
center operations and the business. Every day, insight and 
feedback on the organiZation are gained from customer inter 
actions. Valuable business intelligence can be extracted from 
these calls to help call center executives improve operational 
e?iciency, customer satisfaction, and pro?tability. Yet man 
agement can only listen to a small segment of recorded calls. 
Managers must search manually through an enormous num 
ber of calls just to ?nd the calls they need to analyZe. The 
process is not only inef?cient and expensive, but valuable 
information is continually ignored, leaving only a small 
sample of data needed to make informed business decisions. 
[0096] Referring noW to FIG. 10, With the analytics func 
tion 385 of the present invention (?rst introduced in FIG. 3), 
contact centers can noW convert all call recordings into 
actionable business intelligence. Management can discern 
important competitive and business insight and easily iden 
tify trends from customer interactions, by analyZing speech, 
telephony, agent, and recording data together. In an enhance 
ment, the analytics function 385 also streamlines the quality 
monitoring process by automatically classifying and scoring 
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calls, based on selection criteria that may include any or part 
of the data captured by the integrated systems disclosed 
herein, including speech analytics. 
[0097] The analytics function 385 of the present invention 
enables businesses to: (1) have a more accurate vieW of the 
customer experience, Which alloWs executives across the 
organization uncover critical customer attitudes, needs, and 
requirements; (2) automatically score and classify calls for 
easy retrieval and examination, Which enables call centers to 
digitally score calls to conduct automated quality and cus 
tomer satisfaction surveys; and (3) discover trends related to 
customer behavior (eg churn, product adoption) that impact 
the business. 
[0098] The analytics function 385 preferably uses speech 
recognition 1000 to convert the recorded calls into a search 
able repository that alloWs for the query of Words and/or 
phrases contained Within the recorded calls. This repository 
may manifest itself as a text transcript or searchable phonetic 
model of the recorded calls. The analytics function 385 may 
apply additional unstructured data analysis techniques to 
re?ne and extract the context and further meaning from the 
conversations. Examples of various techniques that may be 
applied to re?ne the context of the mined speech, or the 
speech-to-text conversion, include: statistical modeling of 
grammar using a statistical model of grammar 1010 module; 
and natural language processing using a natural speech pat 
terns 1020 module. Further, the analytics function 385 iden 
ti?es the critical Words and phrases Within the context of the 
conversation. All this enables the embodiments disclosed 
herein to capture the intent of the call, rather than merely the 
Words of the call. 
[0099] In an alternate embodiment, the analytics function 
385 converts the audio of the conversation into a phonetic 
representation of the call and uses a Word-spotting method 
1030 (or a query analysis), Which ?ags or tags calls by a 
speci?c Word, phrase, proximity, in?ection, tempo, or emo 
tion. Queries may be performed on an ad-hoc basis or stored 
for pattern analysis. 
[0100] With the recorded calls converted to searchable con 
tent (via a transcribe call 1040 represented in FIG. 10), the 
analytics function 385 alloWs users to look back in time to 
discover What customers have said. In the preferred embodi 
ment, users do not need to knoW in advance What they are 
looking for. For example, if there Were a spike in call volume 
last Week, the analytics function 385 can enable the contact 
center to understand the reason for the increased calls. Also, 
the user can incorporate metadata obtained from telephony or 
CRM systems to gain further insight into the reasons for the 
call spike. 
[0101] In an enhancement, the analytics function 385 also 
uses a pattern recognition module 1050 to pull meaning out of 
the results generated by speech recognition. The pattern rec 
ognition module 1050 discems the call’s pattern and auto 
matically places the call into one or several categories once 
the call is ingested into the speech engine, based on context 
the pattern recognition module 1050 is able to extract from 
the speech mining function. The patterns are used not only to 
classify calls but also to determine if a particular activity has 
occurred during the call, or to automatically score individual 
evaluation or survey questions based on this data. For instance 
a call score might be correlated to an existing evaluation or 
customer survey question during the call (e.g., “did the agent 
offer a cross sell”, “did the agent remember to read the cor 
porate policy”). By automating the labor-intensive quality 
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monitoring processes, contact centers can realize not just a 
fast return on investment, but also deploy resources Where 
they are strategic to the call center. 
[0102] The analytics function 385 can link the call content 
to the metadata from, for example, a quality monitoring com 
ponent (see FIG. 3), to relate characteristics such as agent ID, 
time/date, speaker’s name, Workgroup ID, and call routing. 
The analytics function 385 can link to custom data sources 
that may contain other information related to the agent/cus 
tomer interaction, for example, a CRM system. 
[0103] The analytics function 385 also includes a search 
function 1060. An append feature in the search function 
alloWs the user to modify the initial search by tacking on 
additional criteria and logic. A re?ne feature function alloWs 
the user to add to the search criteria, Which are then used on 
the results of the last search. A remove feature alloWs the user 
to modify the initial search by tacking on additional criteria 
and logic. An undo alloWs any of the modi?cations just 
described to be reversed. In one enhancement, results from 
the initial search string using the search function 1060 can be 
re?ned to help focus on particular calls of interest. In another 
enhancement, users can combine the search functionality 
described above With data from the CTI, ACD and other 
sources via a CTI ACD integration 1070 module. 

[0104] Different individuals use different Words or phrases 
to depict a similar meaning. Recognizing this fact, the ana 
lytics function 385 enables users to expand single Words into 
complete concepts, Which convey intent and meaning, rather 
thanbeing tied to one narroW possibility. An expansion option 
1080 alloWs users to include plural, synonym, homonym, and 
containing Words, in a single clean screen. For example, 
instead of searching for the single Word “bill”, the user can 
select to search for “bill, bills, account, charges, invoice, 
statement, billing, billed, bell”, Which Will most likely return 
better results because it takes into account the differences of 
expression. 
[0105] In one enhancement, the expansion option 1080 
alloWs for the identi?cation of temporal relationships 
betWeen Words, phrases and other collected events in order to 
better identify the context of the conversation. For example, a 
search that includes the Word “supervisor” in a temporal 
relationship With Words like “transfer me to”, or in relation 
ship to a call transfer event, can provide much more context 
than a search for “supervisor”. The expansion option alloWs 
users to capture more instances of the concept that they are 
exploring and furthermore establish the intent of the calls. 
This improves upon keyWord-spotting technologies, Which 
are not good enough to perform ad-hoc searching for con 
cepts, Which is the ultimate goal in content discovery. 
[0106] The analytics function 385 further enables the user a 
variety of Ways to derive insight from the search results. The 
Call Replay 1090 component alloWs the user to listen to an 
audio ?le from the search results, in part or its entirety. Play 
ing a portion of the audio alloWs the user more e?iciently go 
through the search results Without having to Waste time lis 
tening to the Whole conversation. The Text Display 1092 
component shoWs a continuous text for the entire recogniZed 
content When playing back part or all of a call. This alloWs 
users quickly capture terms and expressions exchanged in the 
call that might be of importance. The Save Searches 1094 
component alloWs a user to save and easily retrieve searches 
for further re?nement and analysis. The Export 1096 compo 
nent alloWs search results to be exported to a Wide variety of 
formats, such as Microsoft Excel or Adobe PDF format. The 
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Search Statistics 1098 component displays information on 
the current search (eg calls counted, search time). In one 
enhancement, the analytics function 385 further includes call 
visualiZation component Which includes an interface for dis 
playing the text of a set of calls along With other data captured 
by the integrated system of the present invention along With 
integrated sources. A call visualiZation component is more 
fully described in the ’705 application and incorporated by 
reference above). 
[0107] Preferably, the analytics function 385 automatically 
classi?es and scores calls via classify calls 1062 module and 
a score calls 1064 module. This feature can greatly reduce the 
time and effort that contact centers spend on the quality 
monitoring process by “structuring” unstructured voice 
recordings and categoriZing them. The classify calls 1062 
module preferably classi?es calls based on the content. A call 
may be classi?ed into one or more “buckets.” The analytics 
function 385 relies on the concept that all conversational 
threads have at their core one or more “pattems” of speech. 

[0108] Patterns are complex descriptions of different Ways 
that people communicate information, not just simple 
“Words” for matching. These patterns of speech do not have to 
contain exact Word matches for particular search terms, but 
they only “look” like a speci?c pattern. Each pattern is 
de?ned and assigned a Weight by the pattern developer, and 
each area of intent is assigned a threshold. If a group of 
patterns match and their added Weights exceed the threshold, 
then that conversation is said to “look” like and contain that 
intent. 

[0109] The Weights and threshold are user de?nable and 
therefore easily tWeaked to produce better and more accurate 
results. A typical intent “bucket” Will contain anyWhere from 
?ve to 100 “patterns” to match. Patterns can be shared across 
domains and industries, and pattern bases can evolve forWard 
to deliver ever more accurate and ?nely tuned pattern match 
ing. 
[0110] The analytics function 385 uses patterns not only to 
classify calls via the classify calls 1062 module, but also to 
evaluate if a particular activity occurred during a call via the 
score calls 1064 module. The user begins by designating the 
objective criteria on Which the calls are to be scored into the 
application. A set of patterns is then described for the criteria. 
A call is then scored based on the extent to Which the criteria 
patterns Were fully met, partially met, or not met at all. Each 
Weighted threshold for each score level can be customiZable. 

[0111] The analytics function 385 alloWs the user to create 
a graphical representation of trends found in the calls via a 
graphical representation 1066 module. This enables a user to 
vieW statistics about complex trends over a large time period. 

[0112] The trend vieW displays a suite of ad-hoc reports that 
can be easily con?gured by the parameters in Table 1. 

TABLE 1 

Time/Day 
Interval Value to Calculate Segmentation 

Day of Week Avg # Words Per Call By Agent 
Month Avg Call Length In Seconds By Agent Group 
By Week Call Count By Content Group 
By Quarter Hit Total By Customer Account 
By Year Sum (WAVLength) By Department 
By Location 






