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The Flowchart




What Is A Flowchart?

A Flowchart is a step-wise picture of a process.  It provides a graphical representation of how the process flows, showing the relationship of each step to the others.  Flowcharts use standard symbols to depict the various types of process steps, linking them together with directional arrows.

Reasons for Using A Flowchart

· To document a process.

· To establish a base line and common understanding of a process at the start of an improvement effort.

· To teach the process flow.

· To standardize process procedures and methods.

How To Use A Flowchart

1.
Identify the major steps in the process.

List each major step on the top of a sheet of flipchart paper.

2.  
Identify process activities.

If possible, physically walk through the process (with a notepad) and make a list of each step including a brief description of what it entails.

If the process is one that can't be walked through, "mentally" walk through it instead.

If you are flowcharting a large or complicated process (such as the one in the example) it will help to first break the process into major steps or activity chunks as suggested in Step 1 and then flowchart each major step separately.  This will make the flowchart easier to use.

Write each activity on a self-stick note and post under the appropriate major step.

Assign symbols to the activities and decision points and connect with arrows.  Add any activity steps that may have been missed.




3.
Test the Flowchart.

Most times, the first (or even second) attempt to accurately and completely diagram a process flow will leave out or mis-order some steps.  Test the flowchart.  Walk through the process using it as your guide.  Have someone else do it, too.  Identify the missing steps and make corrections.  

4.
Review and revise the flowchart.

Make an information box on the chart and record:

· What the process is (e.g., department, job function, specific task).

· Who constructed it.

· When it was constructed.

· When it should be reviewed or updated

Make sure you review and revise the flowchart each time the process changes or at regular intervals of time, such as every six months.

Where To Use A Flowchart  

Any process can (and should) have a flowchart.  Too often organizations use flowcharts for manufacturing processes only, and don't use this valuable communication and improvement tool for administrative and “conceptual” processes.

Examples of where flowcharts can be effectively used include:

· The hiring process.

· Accounting systems.

· UI claims process.

· Tax billing process.

· Any process used to produce a service or product.

Practice Using A Flowchart

List below the steps you take to barbecue a steak.  Then, construct a flowchart depicting that process.

The Workflow Diagram




What Is A Workflow Diagram?

A workflow diagram shows the paths a product or service takes while being produced.  By understanding these paths, we begin seeing where we have duplication of effort, wasted steps, and other inefficiencies.  Once these inefficiencies are identified, we can work to eliminate them.

Reasons for Using A Workflow Diagram

· To document the physical flow of a process.

· To reduce unnecessary steps.

· To identify bottlenecks.

· To make the process more efficient.

How To Use A Workflow Diagram

A workflow diagram is a map of an area or areas showing the paths taken to produce a service.  To construct and use a workflow diagram:

1.
Use a map, floor plan, or form to construct your workflow diagram.

This may be as simple as getting a copy of the building blueprint from the facilities group.  If one is not available, use a tape measure to get dimensions of the work area.  Then, draw your own floor plan on graph paper.  Remember to keep the floor plan roughly to scale.

2.
Title the diagram.

Provide a brief description of the process being studied.

3.
Draw in the workflow.

Walk through the entire process with someone else familiar with it.  Note the paths taken by drawing lines on the diagram.  Signify the location of where an activity takes place with a number or letter.  The path lines should connect all of the activity letters together.

4.
Record important information about the workflow diagram.

Include the:

· Name of the person who constructed it

· The date is was constructed

· Any other pertinent information

5.
Review the workflow diagram

Look for ways to eliminate activity steps or paths to simplify the process.  Try to keep the paths flowing smoothly in a U-shape or in a circle.  There is usually a lot of waste if paths keep criss-crossing or if the process ends far away from its origin with few steps in between or if there is a lot of travel back and forth to the same places.

Where To Use A Workflow Diagram

· In service groups, to show the flow of information.

· To show the flow of a service or product.

· To show the steps a person takes to perform a service.

· To show the flow of paperwork.

Practice Using A Workflow Diagram

Using the workflow diagram on the first page of this section, create an “After” workflow of how you think the process should be laid out.

 The Checksheet

	WAIT TIME LOG SHEET
	

	WEEK OF:  May 7, 1994
	Office:   Anytown

	WAIT TIME BY FIFTEEN MINUTE INCREMENTS
MARK APPROPRIATE BOX FOR EACH INTAKE DOCUMENT
	

	Day
	0 To 15 Min.
	16 To 30 Min.
	31 To 45 Min.
	46 To 60 Min.
	Over 60 Min.
	Daily Total

	Monday
	1111  1111  11
	1111
	11
	1
	
	20

	Tuesday
	1111  1
	11111  11
	11
	1
	1
	17

	Wednesday
	1111  111
	111
	1
	1
	
	13

	Thursday
	1111  1111
	1111
	1
	
	
	15

	Friday
	1111  11
	1111  1111
	11
	1111  11
	1111  1111  111
	39

	
	
	
	
	
	
	

	Weekly Totals
	42
	30
	8
	10
	14
	104

	
	
	
	
	
	
	

	Day
	Total Minutes Waited
	Divided By
	Total Intake Documents Timed
	Equals
	Daily Average Wait Time

	Monday
	378
	(
	20
	=
	18.9

	Tuesday
	426
	(
	17
	=
	25.1

	Wednesday
	262
	(
	13
	=
	20.2

	Thursday
	250
	(
	15
	=
	16.7

	Friday
	1829
	(
	39
	=
	14.9

	*TOTAL MINUTES WAITED IS THE SUM OF ALL THE WAIT TIME RECORDED ON THE INTAKE DOCUMENT FOR THAT DAY


What Is A Checksheet?

A checksheet is a data collection tool used to collect a variety of data in a tabular form.  A checksheet makes data collection easy because it eliminates the need to write specific details about every data observation.

Reasons for Using A Checksheet

· Any type of data collection.

· Separating different characteristics of a process.

· Identifying the “vital few” from the “trivial many.”

How To Use A Checksheet

1.
Determine what data you are going to collect.

Decide if you will be collecting one dimension of data such as days or times something occurs, or if you will be collecting two dimensions of data such as days or times something occurs and different types of things occurring.

2.
Set up a data collection table.

The table consists of rows and columns.  You must determine which data will go into the rows and which data will be put in columns.  A rule of thumb is to put the variable data in the rows and the constant data in the columns.

3.
Take a “trial” data collection run.

Try collecting some data onto the checksheet.  You may find that some items are missing or that the checksheet doesn’t “flow.”

4.
Modify the checksheet.

Modify the checksheet based on your “trial” data collection run.  

5.
Label the checksheet.

Title the checksheet so that anyone reading it will understand what data will be collected.

Where To Use A Checksheet

· In customer service to capture data on different types of customer complaints.

· In payroll to determine the different types of errors made on paychecks.

· In human resources to analyze different types of accidents by department, age, health condition.

· In labor statistics to analyze employee demographics and job characteristics.

Practice Using Checksheets

Develop a checksheet to collect important data on some aspect of your work process.

The Histogram
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What Is A Histogram?

The histogram is a simple graphical technique used to show the pattern of the variation of a process.  The pattern of the histogram (normal, bi-modal, or skewed) can tell you a lot about the process.  One thing the histogram does not tell you is how the process output has varied over time as the time element is lost when recording the data.  A Trend Chart can be used in conjunction with a histogram to capture that information.

Reasons for Using A Histogram

· To understand the pattern of variation in the process.

· To understand the variable nature of the process.

· As a data collection tool.

· To visually determine the center and range of process output.

How To Use A Histogram

The histogram is a way of displaying measurement data from the process to determine the amount and type of variation in a process.  A histogram is simply constructed using some graph paper (to make sure the data is accurately depicted) and at least 40 pieces of data from your process.  

1.
Title the chart.

Briefly describe what the chart is showing.

2.
Set the scales.

The histogram has an x-axis (horizontal) and y-axis (vertical).  The y-axis (vertical) always represents frequency or the number of times a specific occurrence happened.  It always begins with 0 and usually is broken down into increments of 1.

The process characteristic measured (e.g. time, dollars, size, weight, temperature) is represented on the x-axis (horizontal).  The units of measure of the x-axis (horizontal) scale are broken into even size cells.  The size of the cell may be "one unit", but is usually multiple units.  A good rule of thumb for 40 pieces of data is to have 10 cells.  For example, if we are measuring dollars and the range of measured outputs is from $1,000 to $4,000, we would set the cell sizes at $300 ($4,000-$1,000/10 cells = $300 per cell).

3.  
Label each axis.

With a histogram, the y-axis (vertical) will always be frequency representing the number of times the measurement occurred.  The x-axis (horizontal) should be labeled describing what process output you're measuring.

4.
Record important information about the chart.

Make an information box on the chart and record:

· Who constructed the chart (in case someone has some questions about it).

· The date it was constructed.

· If there are other charts preceding this chart, then assign it the next number in the sequence.  Otherwise, indicate it as the original.

· A description of the data being captured on the chart.

· The frequency of measurement (e.g. measurements taken daily, hourly, monthly).

5.  
Plot the data.

To construct a histogram, simply place an x in the column corresponding to the measurement.  The first x in the cell represents the first observation and therefore should be in the row representing a frequency of 1.  The next time there is a frequency in that cell, an x would be placed in the row representing the 2nd observation for that cell.  

A histogram can be constructed from a table of data previously collected but it is even more efficient to collect the data right on the histogram and eliminate the extra step of transferring the data from the tabular form into the histogram.

6.
Interpret the data.

When the data is plotted, draw bars around each of the cells.  Some type of pattern should emerge.  

Normal Pattern:  The most common pattern is the normal distribution.  A normal distribution is characterized by a bell shaped pattern with most of the points falling in the center of the distribution, and gradually decreasing as it moves away from the center.  If you drew a line down the middle of the normal distribution histogram, one side of the curve would mirror the other.

Skewed Pattern:  A skewed pattern looks like a normal distribution pushed over to one side.  While some processes are naturally skewed, a skewed distribution may also be the sign that something unnatural (such as sorting) has taken place in the process.

Bi-modal Pattern:  Unlike a normal or skewed distribution, the bi-modal distribution has more than one peak.  It's unusual for a process to produce a bi-modal distribution and usually is the sign that something unusual is happening to the process.  It's likely that the data is representing two or more different processes.  

Where To Use A Histogram

Histograms are valuable data collection and analysis tools that can be used throughout the organization.  Some suggestions for use are:

· Process output parameters (e.g. length of time, age, income, education)

· Amount of time to process something.

· Dollar value of claims.

· Daily service activities.

· Length of time for phone calls.

· Number of copies made per day.

· Absenteeism.

Practice Using Histograms

Select a process you work with that you think has excessive or unpredictable variation.  What pattern of distribution do you think you will get from that process?  

Now, collect data and construct a histogram on the process.  How did the actual process compare to what you thought it would look like?

The Trend Chart




What Is A Trend Chart?

Trend Charts are also know as run charts.  They are used to monitor process performance over a period of time.  Although they can show changes or trends in the process performance, they cannot tell whether or not the process is in a state of statistical control.  Artificial limits, based upon the specification, can be put on Trend Charts to signal problems in the process.  When limits are added to Trend Charts, they are often know as conformance charts since they are checking for conformance to specification.

Reasons for Using A Trend Chart

· For  collecting data on a process.

· To monitor trends and changes in the process output.

· As a tool for presenting data on a process.

· To monitor the process while data is being collected before a control chart is used.

How To Use A Trend Chart

Trend Charts are horizontal graphs with time on the x-axis (horizontal) and the characteristic being monitored on the y-axis (vertical).  To construct a Trend Chart:

1.  
Title the chart.

Use a brief description of what the Trend Chart is showing.

2.  
Set the scales. 

Trend Charts are normally constructed on graph paper.  Use the blocks on the graph paper to maintain a consistent scale.  For the x-axis (horizontal) variable, time, set the scale at 1 time unit per block or per unit of blocks.  (e.g., 1 month = 3 blocks or 1 hour = 1 block).  Before setting the scale for the y-axis (vertical), review any data available on the process characteristics.  You might want to allow some extra room for higher points that aren’t in your original data.  To keep the y-axis (vertical) scale simple, each block should represent multiples of 1, 2, or 5 (e.g., 1 block = 0.002", 1 block = $500,000, and 1 block = 10 pounds.)

3.  
Label each axis. 

There should be a time unit for the x-axis (horizontal) and the unit of measure of the process characteristic under study labeled on the y-axis (vertical).  

4.  
Record important information about the chart. 

Make an information box on the chart and record:

· Who constructed the chart (in case someone has questions about it).

· The date it was constructed.

· If there are charts preceding this chart, assign it the next number in the sequence.  Otherwise, indicate it as the original.

· The measurement technique used (e.g., metric scale, ruler, micrometer, thermometer).

5.  
Plot the data.

Data can be plotted on an ongoing basis if the Trend Chart is being used as a data collection form or it can be done once all of the data is collected.  Each data point should be represented with a dot.  If the output from multiple processes is being shown on the same graph, then use different symbols for the data points for each process.  Be sure to include a symbol legend on the chart if this is done.

6.  
Interpret the results.

Since Trend Charts do not show whether or not the process is in-control, you can't determine if the change from one data point to another is significant.  However, if the change or trend exists for four consecutive data points, then a strong probability of a trend exists and the cause should be found.

Where To Use A Trend Chart

All departments in an organization can use Trend Charts to monitor their key performance indicators over time.  Specific examples include:

· Process output parameters (e.g. length of time, age, income, years of education).

· Unemployment levels.

· Budget performance.

· Absenteeism.

· Safety performance.

· Number of errors.

· Number of customer complaints.

· Average time to answer the phone.

Practice Using A Trend Chart

Using the same data you’ve collected for the histogram, now plot that data on a Trend Chart.  Does it tell you anything different about the process you couldn’t learn from the histogram?  What did you learn from the histogram that you wouldn’t have learned from the Trend Chart?

The Concentration Diagram




What Is A Concentration Diagram?

The concentration diagram is a pictorial means of compiling and visualizing where problems, defects, or errors are concentrated.  No sophisticated analytical tools are needed to use the concentration diagram.  It is a powerful technique that often points the way to problem solutions.

Reasons for Using A Concentration Diagram

To pinpoint the location where a problem is occurring (or where the problem is concentrated).

How To Use A Concentration Diagram:

1.
Define the process and characteristics to measure.

The concentration diagram is used to visually show the relative frequency of location of one characteristic at a time.  The characteristic measured needs to be described in some form of "location" to use a concentration diagram.(e.g., Where on the part do defects occur?  Where on the form are errors made?  Where on a "map" of our floor layout do things occur?  When on a timescale do events happen?)

2.
Select the concentration diagram form.

Keep it simple and uncluttered.  When possible, use an existing form rather than create one specially for the concentration diagram.  For instance, a blueprint of a floorplan makes an excellent form for a concentration diagram.

3.
Determine the time period to collect data.

Choose a time period that you expect to have at least 20 to 50 data points.  You can create a concentration diagram with data collected in the past, or, better yet, use the concentration diagram for collecting current data.

4.
Collect the data.

Indicate each occurrence with an "x" right on the concentration diagram form at the location of the occurrence.

5.
Analyze the data.

After collecting the data, look at the diagram.  Do you notice a concentration of the data in just a few parts of the form?  Or, is the data spread evenly throughout the form?  Chances are there is some type of concentration in at least one area.  This area will be the focus for the initial improvement efforts.

Where To Use A Concentration Diagram:

Some uses of concentration diagrams include:

· Highlighting the part of the body most often injured.

· Pinpointing errors in order processing, purchasing, billing by using an actual form to collect the data on the "defects".

· Use of a monthly calendar to show which day of the month absences occur, accidents occur, or shipments are made.

· Showing geographic concentration areas.

Practice Using A Concentration Diagram:







Below is a concentration diagram kept by the safety director of the location on people's bodies of injuries occurring over the past year.  What can you conclude from this concentration diagram ?

The Scatter Diagram




What Is A Scatter Diagram?

The scatter diagram is a graphical tool used to show the relationship between two things that seem to be dependent on one another.  By plotting information for one variable on the x-axis (horizontal) and the other on the y-axis (vertical), a pattern will emerge.  From this pattern the strength of the relationship between the two variables can be determined.

Reasons for Using A Scatter Diagram

To determine if a relationship exists between two seemingly related items.

How To Use A Scatter Diagram

1.  Determine the variables being compared.

A classic example of a scatter diagram is the comparison between the heights of fathers and sons.  In this case the variables being compared are the heights of both sets of people.  

2.
Set the scales.

The y-axis (vertical) will represent one variable, the x-axis (horizontal) the other variable.  Unlike most other graphs, the scatter diagram scales do not have to start with 0.  The scales should start at the lowest anticipated value for each of the variables.  They should go as high as the highest expected values for the variables.  Increments on the scales should be in multiples of 1, 2, or 5 to make it easy to plot the data.

3.
Collect the data.

Data on the two variables should be collected either in tabular form or right onto the scatter diagram.

4.
Plot the data.

Plot the variable data so that the point plotted represents the intersection of the x-axis (horizontal) variable and the y-axis (vertical) variable.  

5.
Interpret the scatter diagram.

When all of the data is plotted, one of five patterns will be apparent:

1.
All points trend upward from the lower left-hand corner to the upper right-hand corner in a tight pattern.  This means that there is a strong positive correlation between the two variables.

2.
All points trend upward from the lower left-hand corner to the upper right-hand corner in a loose pattern.  This means that there is somewhat of a positive relationship between the two items.

3.
All points trend downward from the upper left-hand corner to the lower right-hand corner in a tight pattern.  This means there is a strong negative correlation.

4.
All points trend downward from the upper left-hand corner to the lower right-hand corner in a loose pattern.  This means there is somewhat of a negative relationship.

5.
There is no pattern, the points are scattered about the diagram.  This means that there is no relationship between the two variables.

Where To Use A Scatter Diagram

· To determine the relationship between the years of education and income level.

· To compare the number of errors with the number of people working at a given time in a word processing department.

· To compare the number of days absent with the job grade of the employee.

Practice Using The Scatter Diagram

What are some areas in your job where you could use a scatter diagram?  Once you’ve listed at least three, draw a sketch of how you would set up the chart and show what you think the pattern would look like.

The Bar Graph




What Is A Bar Graph?

Bar graphs are a simple data presentation tool.  They visually compare data from two or more similar items on a graph as bars.  The histogram is a type of a bar graph.

Reasons for Using A Bar Graph

Data presentation to show relationships between similar items.

How To Use A Bar Graph

A bar graph is used to present data once that data has been collected.  It is normally constructed on graph paper.  To construct a bar graph:

1.
Title the bar graph.

Briefly describe what it is intended to show.

2.
Draw an x-axis (horizontal) and a y-axis (vertical).

The x-axis (horizontal) is a horizontal line near the bottom of the graph paper.  The y-axis (vertical) is a vertical line which connects at the left side of the x-axis (horizontal).  Be sure to leave enough room below the x-axis (horizontal) and to the left of the y-axis (vertical) for labeling the scales.

3.
Set the y-axis (vertical) scale and label it.

Review the data first.  The y-axis (vertical) should start at 0 and extend beyond the highest data value.  The scale should be set so that each block is a multiple of 1, 2, or 5.  This will make the graph easier to read.  Some examples - 1 block may equal $200,000 or 1 block may equal 5 complaints or 1 block may equal 1 defect in a part or service.  Label the axis with what is being measured and the units of measure.

4.
Set the x-axis (horizontal) scale and label it. 

Each bar should be set-up with the same width.  Typically, there should be space between each bar.  One bar will be constructed for each data item.  Label under each bar below the x-axis (horizontal) to describe each item.

5.
Draw in the  bars.

Above the space on the x-axis (horizontal) for each item, mark the level for each item on the y-axis (vertical).  Draw a bar, starting at 0 on the y-axis (vertical), up to the mark.  The bars can be colored-in solidly or left empty with only an outline.

6.
Review the results

The bar graph can show which item performs best and which is worst.  It can also show trends over time if the x-axis (horizontal) label is time related such as year or month.  Most importantly, the bar graph can graphically show relative differences between items.

Where To Use A Bar Graph

· Sales by unit or by unit of time.

· Yields by process or department.

· Department costs relative to each other by dollars.

· Costs of quality data presentation.

· Errors by department or by unit of time.

Practice Using Bar Graphs

An insurance company that specializes in small group insurance plans is trying to determine which of the five insurance packages they currently offer should be modified or eliminated because of poor enrollment.  Below is data on the total dollar value of premiums they collect each year for each of the five packages.  Put the data into a bar graph  (by $'s) and answer the question that follows.

Type of Package (components)

Total Annual Premiums (in millions)


Basic (1 Only)





$1.6


Standard (1, 2)





$2.5


Multi-protection (1, 2, 3)




$0.65


Comprehensive (1, 2, 3, 4)



$4.3


Deluxe Comprehensive (1, 2, 3, 4, 5)


$1.0


* 1=Health, 2=Life, 3=Short term disability, 4=Long term disability, 


5=Dental

What do you think the insurance company should do about their 5 insurance packages?

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


The Pie Chart




What Is A Pie Chart?:

Pie charts show how parts relate to the whole.  A pie chart is a circular graph where the circle represents the whole of a group of items.  Pie slices are drawn for each item that makes up the group.  The size of the pie slice is in proportion to the part that item makes up of the whole.

Reasons For Using a Pie Chart

Data presentation to show relationships between the parts of a whole.

How To Use It:

The pie chart is used to present data when we have data on all of the items that make up the whole.  They cannot be used if we do not have data on all of the items because then we wouldn't know the total size of the whole pie.  To construct a pie chart:

1.
Calculate the percentage each item takes of the whole group of items.

To calculate this, divide each item quantity by the total of all of the items and then multiply by 100%.

2.
Draw a circle.

This circle represents the total of the group of items.  Draw a point at the center of the circle and then a vertical line from the center to 12 o'clock.  This vertical line will be the starting point.

3.
Draw the pie slices for each item and then label them.

Start with the item that has the largest percentage and create a pie slice going clockwise.  Either use a protractor to help position the second line of the pie slice (90<M>o=25% of the pie) or try to estimate it yourself (25% = 1/4 of the pie, 50% = 1/2 of the pie, and 12.5% = 1/8 of the pie).  Repeat this for the item with the second highest percentage, then the third, and so on until the pie is filled up.  If there are more than 5 or 6 items, you may want to lump all of the remaining into an "other" category.  Label all of the pie slices.

4.
Review the results.

By looking at the pie chart, it is easy to determine the relationship of each slice to the whole pie.

Where To Use A Pie Chart

· Sales by customer or by product line.

· Employees by department.

· Parts output by machine.

· Purchased component costs by supplier.

· Insurance policy purchases by age group.

Practice Using Pie Charts:

A health club is trying to determine the make-up of their customer base to develop a marketing strategy for the upcoming year.  Below is the data they've collected on their membership composition.  Construct a pie chart using the data and answer the question that follows:


Category




Number of members


Male 20 - 30





1050


Male 30 - 40





600


Male 40 - 50





320


Male 50 - 60





240


Male 60 - 70





75


Female 20 - 30





730


Female 30 - 40





250


Female 40 - 50





125


Female 50 - 60





75


Female 60 - 70





35

What would your marketing strategy be based on the picture from the pie chart?



 Pareto Analysis




What Is A Pareto Analysis?:

A Pareto analysis is a graphical representation of the Pareto Principle, commonly known as the "80/20 rule."  It is an ordered bar graph that prioritizes the characteristics under study from highest to lowest.  A Pareto Analysis helps us prioritize our efforts and focus our energies on the biggest problems or opportunities for improvement.

Reasons for Using A Pareto Analysis

· To separate improvement opportunities into the "vital few" and the "trivial many."

· To identify the major causes of a problem and separate them from the minor causes.

How To Conduct A Pareto Analysis:

1.
Select the process parameter to be studied.

You need to decide what you are going to compare, so you know what you need to measure.  For example:  do you want to compare different types of data entry errors made by employees, or do you want to compare the number of errors made by each employee?

2.
Determine the standard unit of measure.

Will you be measuring time, dollars, frequency, or a specific characteristic of the process such as type of defect?

3.
Set a time period to measure the process.

What time frame will the Pareto Analysis represent?  (e.g., data from the previous month, year, day, or week.)

4.
Collect the data

Like the bar chart, data for a Pareto Analysis needs to be collected in tabular form  first.  The chart cannot be made directly from the raw data.

5.
Make a table of the data

Organize the categories from the highest, or most frequent, to the lowest, or least frequent.  Usually, if there are more than 7 categories of data, the remaining ones are grouped into a category called "all other".  

In addition to listing the frequency on the table, also list the cumulative frequency (the total frequency for all items up to that point calculated by taking the cumulative frequency for the last item and adding to it the frequency for the current item).  A final column should be added for cumulative frequency percent.  This is calculated by taking the cumulative frequency, dividing it by the total frequency and multiplying it by 100%.

6.
Set the scales.

The x-axis (horizontal) represents each of the items (such as defect types) you've listed in your frequency table.  Each item will be represented by a bar starting with the highest frequency item on the far left of the chart.  The further to the right on the x-axis (horizontal), the smaller the frequency of the item.

The y-axis (vertical) represents the frequency.  The scale starts at 0 and goes up to the total frequency of all of the items you measured.  Divide the scale into multiples of 1, 2, or 5.  

The Pareto Diagram also has a third axis we'll call the y-axis, meaning that it's also a y-axis (vertical), but it's to the right of the graph.  This y-axis (vertical) represents to cumulative frequency percentage.  The scale should start at 0% and go up to 100%.  

7.
Plot the data.

Beginning with the highest frequency item, draw bars on the graph to represent the frequency of each item, keeping them in order from the highest frequency to the lowest frequency.

Next, draw the cumulative frequency % curve.  Using the y-axis scale, plot the cumulative frequency %'s for each bar.  The plotted point should line up above the right-hand side of each bar.  Connect the points to get the cumulative frequency % curve.  The curve should end at 100%.

8.  
Interpret the chart

The reason this chart is called a Pareto Diagram is that it very clearly shows that a "vital few" items account for most of the problems.  Or, in Pareto terms, 80% of the problems are caused by 20% of the items.

When To Use A Pareto Analysis:

· Ranking the customer base by number of employees.

· Putting customer complaints in ranked order by type of complaint.

· Organizing product defect data by defect type.

· Showing the relative time each step in the hiring process takes.

Practice Using The Pareto Analysis

Data collected by a hotel manager on complaints customers had with hotel services follows.  Use the data to construct a Pareto Diagram and describe below what you've learned from this Pareto Analysis.

	Complaint
	Frequency
	Cumulative Frequency
	Cumulative Frequency %

	Room unclean
	73
	
	

	Room service was poor
	52
	
	

	No exercise facilities

	25
	
	

	Lengthy check-in/check-out
	15
	
	

	All other

	21
	
	





The Cause And Effect Diagram



What Is A Cause And Effect Diagram?:

A cause and effect diagram is sometimes known as a fishbone diagram because of the similarities it bears to the skeleton of a fish.  It provides a visual way to show the relationship between possible causes and the effect they have.  Information (usually from a brainstorming exercise), is categorized into 5 groups:  people, methods, equipment, materials, and the environment (PMEME).

Reasons for Using a Cause and Effect Diagram

· To group the mountain of ideas from a brainstorming session into manageable piles.

· To show how different parts of a process feed into the overall output of the process.

How To Use A Cause And Effect Diagram:

1.
Determine the effect you will be studying.

What is the problem you are trying to solve?  This is the effect and should be written in a box at the right-hand side of the page.

2.
Determine the causes.

These should be grouped on branches labeled people, methods, equipment, materials, and environment.  These branches stem off of the main branch (or backbone) leading to the effect.

3.
Subgroup the causes.

If several causes on any branch seem to be related, put them on one sub-branch and label that sub-branch according to what it represents.

4.
Label the diagram.

Give a title to the diagram that describes what it is showing.

5.
Interpret the cause and effect diagram.

With the causes grouped on the cause and effect diagram, it is easier to see if one or two of the branches has more causes than any other.  This may point to the areas of the greatest opportunity for improvement.

Where To Use A Cause And Effect Diagram:

· To determine which aspects of a process are causing the most problems.

· To show the relationship of the causes to the effect.

· To group solutions and show how they might affect the process output.

Practice Using A Cause And Effect Diagram:

Below are several possible causes for a copier not working.  Group them on the cause and effect diagram.

Out of toner
Poor quality paper

Untrained operator
Charge wires are dirty

Excessive humidity causes paper to jam
Power not on

Image drum is damaged
Door open

Out of paper
Sheet feeder is jammed



What the tool is.


Reasons for using the tool.


How to use the tool.


When to use the tool.


Practice using the tool.





Getting a Refund for a rained-out concert at Tanglewood


1.  The customer calls the Tanglewood office and they tell him he must go to the office in person to request a refund.


2.  The Tanglewood office forwards the request for a refund to the main office in Boston.


3.  The Boston office sends the refund to the Tanglewood office.


4.  The customer returns to the Tanglewood office to obtain the refund.








Histogram of Number of Claims Filed Daily
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Incorrect Tax Bills - July 1994
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