Operations Session 17

‘Doing it with Data’
Goal of chapter is to introduce some of the basic statistical tools and to illustrate how they can be used in problem solving.

7 Basic Tools

1. Cause-and-effect diagram

2. Flow chart

3. Pareto chart

4. Run (trend) chart

5. Histogram

6. Control chart

7. Scatter diagram

Cause-and-effect diagram

· Also known as “fishbone” diagram (due to shape) and the Ishikawa diagram (originator’s name)

· Used in brainstorming sessions to examine factors that may influence a given situation

· Causes are often grouped around 4 basic categories: materials, methods, manpower and machines

· Example: hospital used diagram to examine reasons why patients received meals different from what they ordered (see diagram on Pg 101). Causes were grouped around equipment, policies, procedures and people

· Benefits: educational process, focus, results in active search for cause, involves data collection, demonstrates level of understanding, can be used for any problem

Flow chart
· A useful way to delineate what is going on
· Reasoning: a process can’t be improved unless everyone understands and agrees on what the process is

· One way to begin is to determine how the process should work, then chart the way it does work – this helps to reveal redundancy, inefficiency, and misunderstanding

· Example: one manufacturer of circuit boards charted the process from the arrival of new materials to the shipping of finished products. It revealed 3 separate steps devoted to rework.  If those could be eliminated, it would simplify the process and save money

Pareto chart

· Used to determine priorities – to sort out the ‘vital few’ from the ‘trivial many’

· Method: collect data on how many times different incidents occur, then display results in a Pareto chart (basically looks like a bar chart – see Pg 106 in reading) – this will show what happens most frequently or is the biggest cause

· Example: a company wants data on safety and accidents in factory. A team gathered data on accidents, then used a pareto to diagram the findings. Results: eye injuries were most common. Based on this, the team researched causes of eye injuries and identified the biggest cause. In this way, pareto charts can be used to narrow down problems

Run chart

· The simplest of statistical tools: charts data over a period of time to look for trends

· Example: to investigate why its emergency room was often either overstaffed or understaffed, a hospital plotted number of admissions per day for over 12 months, to identify any special patterns (holidays, weather etc)

Histogram

· Measures how frequently something occurs

· Typically use bar chart 

Scatter diagram

· A method of charting the relationship between two variables

· Example: use a scatter to chart the relationship between a worker’s training and the number of defects, or between light levels and computer errors

Control chart

· This is simply a run chart with statistically determined upper and lower limits drawn on either side of the process average (see chart on Pg 114 of reading)

· The upper and lower limits are determined by allowing the process to run untouched, then analyzing the results using a mathematical formula

· Generally goes by the name of Statistical Quality Control (SQC) or Statistical Process Control (SPC) 

· Purpose: to analyze processes, show variability, identify sources of variability that can be eliminated to improve the system, and monitor the system to detect when something goes wrong

· How: There are two kinds of variation: “common causes” (can only be changed by management) and “special causes” (easier to eliminate, e.g. machine malfunctioning, defective material). The latter shows up on control charts as points outside the limit.

· A system can be improved once special causes have been eliminated and it has been brought into statistical control – from then on, charts can be used for monitoring, so as to immediately detect when something goes wrong (a special cause)

· Abrupt shifts or distinct trends are also signals for investigation. Line operators can record the data and take action (e.g. shut down the line)

· Two broad varieties of control charts: (1) data that can be measured (length, temperatures, volume…), and (2) data that can be counted (defective components, typos…)

