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              dr. burns operations management practice exam 3 (with answers at the end) multiple choice _______________________________ problems

             
                Dr. Burns
   Operations Management
   PRACTICE EXAM 3 (with answers at the end)
   Multiple Choice _______________________________
   Problems _______________________________
   Total__________________________
   Adjusted Total_______________________________
   YOUR NAME:
   This exam consists of 40 multiple choice and 3 discussion
   questions/problems. The multiple choice
   questions are worth 40% of the exam grade. The problems are worth 60%
   of the exam grade. The exam is to be taken closed-book, closed-notes.
   Formulas are provided on the last page.
   1. Aggregate Production Planning (APP) involves all of the following
   except _________.
   a. hiring and laying off workers
   b. subcontracting work out
   c. building up inventories
   d. explosion of end-item requirements
   2. Which of the following is not an input to the aggregate planning
   system?
   a. demand forecasts
   b. capacity constraints
   c. strategic objectives
   d. company policies
   e. master production schedule
   3. Capacity planning is…
   a. long range planning
   b. short range planning
   c. involves facility size, expansion and location decisions
   d. all of the above
   e. a and c only
   4. In terms of production planning, aggregate production planning
   produces outputs that are used in the creation of
   a. a facility expansion plan
   b. a master production schedule
   c. an enterprise architecture plan
   d. all of the above
   e. a and b only
   5. Kaizen is another term for
   a. continuous improvement.
   b. JIT.
   c. visual control.
   d. defect prevention.
   6. Which of the following is an element of lean production?
     a. 
       flexible resources
     b. 
       total quality management
     c. 
       push system
     d. 
       business process engineering
   7. In lean production, waste, or muda, is defined as
     a. 
       anything other than that which adds value to the product or
       service
     b. 
       high levels of inventory only
     c. 
       unnecessary movement only
     d. 
       waiting time only
   8. The pace at which production should take place to match the rate of
   customer demand is known as
     a. 
       product flow time
     b. 
       jidoka time
     c. 
       kanban time
     d. 
       takt time
   9. Manufacturing cells
     a. 
       group similar machines together to process a family of parts with
       similar shapes or processing requirements
     b. 
       group dissimilar machines together to process a family of parts
       with similar shapes or processing requirements
     c. 
       group dissimilar machines together to process a family of parts
       with dissimilar shapes and varied processing requirements
     d. 
       group similar machines together to process a family of parts with
       similar shapes but different processing requirements
   10. Which statement concerning push and pull production systems is
   true?
     a. 
       push systems rely on a predetermined schedule while pull systems
       rely on down-stream requests
     b. 
       push systems rely on downstream requests while pull systems rely
       on a predetermined schedule
     c. 
       both push and pull systems rely on a predetermined schedule
     d. 
       both push and pull systems rely on downstream requests
   11. Stan Weakly can sort a bin of 300 letters in 20 minutes. He
   typically receives 800 letters an hour. A truck arrives with more bins
   every hour. The office uses a safety factor of 12.5%. How many kanbans
   are needed for the letter-sorting process? {See the last page for the
   formula.}
   a. 1
   b. 2
   c. 3
   d. 4
   e. none of the above
   12. While they are similar, one difference between the reorder point
   system and the kanban system is
     a. 
       the reorder point system attempts to reduce inventory, whereas the
       kanban system encourages a permanent ordering policy
     b. 
       the reorder point system attempts to reduce inventory, whereas the
       kanban system encourages large lot production
     c. 
       the reorder point system attempts to create a permanent ordering
       policy, whereas the kanban system encourages large lot production
     d. 
       the reorder point system attempts to create a permanent ordering
       policy, whereas the kanban system encourages the continual
       reduction of inventory
   13. In a pull system reducing the number of kanbans
     a. 
       increases inventory making problems more visible
     b. 
       reduces inventory making problems less visible
     c. 
       reduces inventory making problems more visible
     d. 
       increases inventory making problems less visible
   14. Which of the files listed below contains information on the
   amounts of product currently on-hand as well as on-order?
   a) Item master file
   b) product structure file
   c) master production schedule
   d) open orders file
   e) routing file
   15. All of the following are major inputs to the MRP process except
   a) work orders
   b) master production schedule
   c) item master file
   d) product structure file
   16. The master production schedule (MPS) specifies
   a) which subcomponents a firm is to produce
   b) how many subcomponents are needed
   c) when the finished products (end-items) are needed
   d) when the subcomponents are needed
   17. Which of the following is the one input that is said to "drive"
   the MRP system?
   a) item master file
   b) capacity requirements plan
   c) master production schedule
   d) product structure file
   18. An item master file answers which of the following questions?
   a) on-order quantities
   b) lot sizes
   c) safety stock
   d) ordering policy
   e) all of the above
   19. Which of the following statements concerning MRP is true?
   a) A work order is issued to the shop floor when items are no longer
   needed as soon as planned.
   b) The process of moving some jobs backward in the MRP schedule is
   called "expediting."
   c) The MRP system outputs include purchase orders, planned order
   releases, and the master production schedule.
   d) None of the statements above are true.
   20. Which of the following is not a major input to the capacity
   requirements plan?
   a) planned order releases from MRP
   b) routing file
   c) rescheduling notice file
   d) open orders file
   21. Forecast methods based on judgment, opinion, past experiences, or
   best guesses are known as
     a. 
       quantitative methods
     b. 
       qualitative methods
     c. 
       time series methods
     d. 
       regression methods
   22. The type of forecasting method to use depends on
     a. 
       the time frame of the forecast
     b. 
       the behavior of demand and demand patterns
     c. 
       the causes of demand behavior
     d. 
       all of the above
   23. A long-range forecast would normally not be used to
     a. 
       design the supply chain
     b. 
       implement strategic programs
     c. 
       determine production schedules
     d. 
       plan new products for changing markets
   24. Which of the following is not a type of predictable demand
   behavior?
     a. 
       trend
     b. 
       random variation
     c. 
       cycle
     d. 
       seasonal pattern
   25. An up-and-down movement in demand that repeats itself over a
   lengthy time period of more than a year is known as a
     a. 
       trend
     b. 
       seasonal pattern
     c. 
       random variation
     d. 
       cycle
   26. A seasonal pattern is
     a. 
       an up-and-down repetitive movement in demand occurring
       periodically
     b. 
       an up-and-down repetitive movement in demand occurring over a long
       time span
     c. 
       a movement in demand that is not predicable
     d. 
       a gradual, long-term up-or-down movement of demand
   27. A procedure for acquiring informed judgments and opinions from
   knowledgeable individuals using a series of questionnaires to develop
   a consensus forecast is known as
     a. 
       exponential smoothing
     b. 
       regression methods
     c. 
       the Delphi technique
     d. 
       naïve forecasting
   28. Which of the following statements concerning moving average
   forecasts is true?
     a. 
       longer-period moving averages react more slowly to recent demand
       changes than shorter-period moving averages
     b. 
       longer-period moving averages react faster to recent demand
       changes than shorter-period moving averages
     c. 
       shorter-period moving averages are less susceptible to simple
       random variations
     d. 
       moving averages react quickly to seasonal patterns
   29. The sum of the weights in a weighted moving average forecast
     a. 
       must equal the number of periods being averaged
     b. 
       must equal 1.00
     c. 
       must be less than 1.00
     d. 
       must be greater than 1.00
   30. An exponential smoothing forecasting technique requires all of the
   following except
     a. 
       the forecast for the current period
     b. 
       the actual demand for the current period
     c. 
       a smoothing constant
     d. 
       large amounts of historical demand data
   31. The smoothing constant, α, in the exponential smoothing forecast
     a. 
       must always be a value greater than 1.0
     b. 
       must always be a value less than 0.10
     c. 
       must be a value between 0.0 and 1.0
     d. 
       should be equal to the time frame for the forecast
   32. The closer the smoothing constant, α, is to 1.0
     a. 
       the greater the reaction to the most recent demand
     b. 
       the greater the dampening, or smoothing, effect
     c. 
       the more accurate the forecast will be
     d. 
       the less accurate the forecast will be
   33. The exponential smoothing model will produce a naïve forecast when
     a. 
       the smoothing constant, α, is equal to 0.00
     b. 
       the smoothing constant, α, is equal to 1.00
     c. 
       the smoothing constant, α, is equal to 0.50
     d. 
       the smoothing constant, α, is equal to 2.00
   34. Given the following demand data for the past five months, the
   three period moving average forecast for June would be
   Period
   Demand
   January
   120
   February
   90
   March
   100
   April
   75
   May
   110
     a. 
       103.33
     b. 
       99.00
     c. 
       95.00
     d. 
       92.50
   35. Given the following demand data for the past five months, the four
   period moving average forecast for June would be
   Period
   Demand
   January
   120
   February
   90
   March
   100
   April
   75
   May
   110
     a. 
       96.25
     b. 
       99.00
     c. 
       110.00
     d. 
       93.75
   36. A company wants to produce a weighted moving average forecast for
   April with the weights 0.40, 0.35, and 0.25 assigned to March,
   February, and January, respectively. If the company had demands of
   5,000 in January, 4,750 in February, and 5,200 in March, then April’s
   forecast would be
     a. 
       4983.33
     b. 
       4992.50
     c. 
       4962.50
     d. 
       5000.00
   37. The weighted moving average forecast for the fifth period with
   weights of 0.15 for period 1, 0.20 for period 2, 0.25 for period 3,
   and 0.40 for period 4, using the demand data shown below would be
   Period
   Demand
   1
   3500
   2
   3800
   3
   3500
   4
   4000
     a. 
       3760
     b. 
       3700
     c. 
       3650
     d. 
       3325
   38. Given the demand and forecast values below, the naïve forecast for
   September would be
   Period
   Demand
   Forecast
   April
   100
   97
   May
   105
   103
   June
   97
   98
   July
   102
   105
   August
   99
   102
   September
     a. 
       100.6
     b. 
       99.0
     c. 
       102.0
     d. 
       cannot be determined without an alpha value
   39. A forecasting model has produced the following forecasts:
   Period
   Demand
   Forecast
   Error
   January
   120
   110
   February
   110
   115
   March
   115
   120
   April
   125
   115
   May
   130
   125
   The forecast error for February would be
     a. 
       10
     b. 
       -10
     c. 
       -15
     d. 
       -5
   40. A forecasting model has produced the following forecasts:
   Period
   Demand
   Forecast
   Error
   January
   120
   110
   February
   110
   115
   March
   115
   120
   April
   125
   115
   May
   130
   125
   The mean absolute deviation (MAD) for the end of May is
     a. 
       7.0
     b. 
       7.5
     c. 
       10.0
     d. 
       3.0
   Problems/Exercises (60 points)
   Problem 1 (20 points) {The Planning Hierarchy, JIT and Lean Concepts}
   (10 points) Construct the planning hierarchy as discussed in class.
   Explicitly show the inputs to the MRP and CRP systems.
   (5 points) Of the ten lean constructs (elements), list five, briefly
   describing each.
   (5 points) Discuss the relative advantages of pull versus push systems
   where there are a sequence of processes to be performed on a product.
   It is widely known that MRP is a push system, whereas JIT (kanbans,
   etc.) is a pull system. How can these two systems be used
   synergistically?
   Problem 2 (20 points) Inventory involving dependent demand
   In this exercise you are going to construct a product structure tree,
   an inventory table and an MRP schedule. Use the table shown at the
   bottom of this page to build your MRP matrix (schedule). For the
   product structure tree, you need to know the following. There is only
   one end-item product, which we shall call “A.” One unit of A is made
   of two units of B, three units of C, and two units of D. B is composed
   of two units of D. C is made of two units of E. D and E have no
   subcomponents. This is all the information you need to construct the
   product structure tree.
   The inventory table consists of the fields ITEM, LEAD TIME, ON-HAND
   inventory and SCHEDULED RECEIPTS. A template is provided below. Items
   A, B, C, D and E each have lead times of two weeks. There are 100
   units of A on-hand and another 200 units of A are scheduled to be
   received in week 3; these will show up in on-hand inventory in week 3.
   There are also 100 units of item E on hand. Note that scheduled
   receipts are not the same as planned order receipts.
   If 2000 units of A are required in week 8, find the necessary planned
   order receipts and releases for all components. Use the table provided
   at the bottom of this page. All items are L4L (lot-for-lot) except
   item E, which must be ordered in multiples of 500. Since there is no
   ON-HAND inventory for items B through D, net requirements are the same
   as gross requirements for these items. Therefore, the rows (Gross
   req., Inv. On-hand and Net req.) are not shown for these items.
   (2 POINTS) Inventory Table
   ITEM
   LEAD-TIME
   ON-HAND
   SCHEDULED RECEIPTS
   A
   2
   B
   2
   C
   2
   D
   2
   E
   2
   (3 POINTS) Draw your product structure tree here, showing units
   required in parentheses. Explicitly show lead time for each item on
   the product structure tree.
   (15 POINTS) Fill out the MRP schedule below.
   WEEK
   1
   2
   3
   4
   5
   6
   7
   8
   Gross req. A
   Inv. On-hand A
   Net req. A
   Planned receipt A
   Planned release A
   --------------------
   Planned rec. B
   Planned rel. B
   ---------------------
   Planned rec. C
   Planned rel. C
   ---------------------
   Planned rec. D
   Planned rel. D
   ---------------------
   Gross req. E
   Inv. On-hand E
   Net req. E
   Planned rec. E
   Planned rel. E
   Problem 3 (20 points) {FORECASTING}
   The Oceanside Hotel is adjacent to City Coliseum, a 24,000-seat arena
   that is home to the city’s professional basketball and ice hockey
   teams and that hosts a variety of concerts, trade shows, and
   conventions throughout the year. The hotel has experienced the
   following occupancy rates for the nine years since the coliseum
   opened:
   Year
   Occupancy Fraction
   Exponential Forecast
   Absolute Error1
   Trend
   Adjusted Exponential Forecast
   Absolute Error
   Trend line Forecast
   Absolute Error
   1
   .67
   .67
   ------------
   -------------
   ------------
   ------------
   ------------
   ------------
   2
   .72
   .67
   .05
   0.0000
   .67
   .05
   .70672
   .01328
   3
   .70
   .685
   .015
   .0045
   .6895
   .0105
   .73522
   .03522
   4
   .78
   .6895
   .0905
   .0045
   .694
   .086
   .76372
   .01628
   5
   .80
   .71665
   .08335
   .011295
   .72795
   .07205
   .79222
   .00778
   6
   .86
   .74166
   .11835
   .015408
   .75706
   .102937
   .82072
   .03928
   7
   .85
   8
   .83
   9
   .92
   10
   ------------
   ------------
   ------------
   ------------
   ------------
   MAD =
   ------------
   MAD =
   MAD =
   ------------
   E =
   ------------
   E =
   ------------
   ------------
   (12 points) Compute an exponential smoothing forecast with α = .3, an
   adjusted exponential smoothing forecast with α = .3, and β = .3, and a
   linear trend line forecast for period 10 (and all of the other periods
   not filled in) in each case. Assume the INTERCEPT value is .64972 and
   the SLOPE value is .0285.
   (6 points) Compare the three forecasts using MAD and average error E
   (bias)? Assume MAD is the sum of the absolute errors divided by the
   number of observations, while E is the sum of the y-values for the 2nd
   through the 9th observations minus the sum of the forecasted values
   for the 2nd through the 9th years, all divided by 8.
   (2 points) Indicate which forecast seems to be the most accurate. Why
   (explain why in terms of your understanding of the various methods
   compared)?
   Formulas:
   Number of kanbans: N = (dL + S)/C, where
   d = demand in a given period
   L = lead time in same time units as d
   S = safety stock, usually expressed as a percentage of demand during
   lead time
   C = container size
   Forecasting formulas:
   Moving Average
   Weighted Moving Average
   Exponential Smoothing Forecast
   F t+1 = αDt + (1-α)Ft
   0 < α < 1
   Adjusted Exponential Smoothing Forecast
   AF t+1 = F t+1 + T t+1
   T t+1 = β(F t+1 - Ft ) + (1- β) Tt
   0 < β < 1
   Linear Trend
   y = a + bx
   b = 
   a = 
   Answers to multiple choice in exam 3
   1.d
   2.e
   3.e
   4.b
   5.a
   6.a
   7.a
   8.d
   9.b
   10.a
   11.c
   12.d
   13.c
   14.a
   15.a
   16.c
   17.c
   18.e
   19.b
   20.c
   21.b
   22.d
   23.c
   24.b
   25.d
   26.a
   27.c
   28.a
   29.b
   30.d
   31.c
   32.a
   33.b
   34.c
   35.d
   36.b
   37.a
   38.b
   39.d
   40.a
   ANSWERS TO Problems/Exercises (60 points)
   Problem 1 (20 points) {The Planning Hierarchy, JIT and Lean Concepts}
   (10 points) Construct the planning hierarchy as discussed in class.
   Explicitly show the inputs to the MRP and CRP systems.
   
   (5 points) Of the ten lean constructs (elements), list five, briefly
   describing each.
   Flexible Human Resources
   Cellular Layouts
   Small Lot production/distribution
   Pull Production systems
   Kanbans
   Quick setups
   Total productive maintenance
   (5 points) Discuss the relative advantages of pull versus push systems
   where there are a sequence of processes to be performed on a product.
   It is widely known that MRP is a push system, whereas JIT (kanbans,
   etc.) is a pull system. How can these two systems be used
   synergistically?
   By pulling the WIP through the production system it does not
   accumulate and build up as a result of stoppages in down-stream
   processes. MRP, as it name suggests, is used for planning, whereas,
   JIT (kanbans) is used for execution.
   Problem 2 (20 points) Inventory involving dependent demand
   In this exercise you are going to construct a product structure tree,
   an inventory table and an MRP schedule. Use the table shown at the
   bottom of this page to build your MRP matrix (schedule). For the
   product structure tree, you need to know the following. There is only
   one end-item product, which we shall call “A.” One unit of A is made
   of two units of B, three units of C, and two units of D. B is composed
   of two units of D. C is made of two units of E. D and E have no
   subcomponents. This is all the information you need to construct the
   product structure tree.
   The inventory table consists of the fields ITEM, LEAD TIME, ON-HAND
   inventory and SCHEDULED RECEIPTS. A template is provided below. Items
   A, B, C, D and E each have lead times of two weeks. There are 100
   units of A on-hand and another 200 units of A are scheduled to be
   received in week 3; these will show up in on-hand inventory in week 3.
   There are also 100 units of item E on hand. Note that scheduled
   receipts are not the same as planned order receipts.
   If 2000 units of A are required in week 8, find the necessary planned
   order receipts and releases for all components. Use the table provided
   at the bottom of this page. All items are L4L (lot-for-lot) except
   item E, which must be ordered in multiples of 500. Since there is no
   ON-HAND inventory for items B through D, net requirements are the same
   as gross requirements for these items. Therefore, the rows (Gross
   req., Inv. On-hand and Net req.) are not shown for these items.
   (2 POINTS) Inventory Table
   ITEM
   LEAD-TIME
   ON-HAND
   SCHEDULED RECEIPTS
   A
   2
   100
   200, week 3
   B
   2
   C
   2
   D
   2
   E
   2
   100
   (3 POINTS) Draw your product structure tree here, showing units
   required in parentheses. Explicitly show lead time for each item on
   the product structure tree.
   (15 POINTS) Fill out the MRP schedule below.
   WEEK
   1
   2
   3
   4
   5
   6
   7
   8
   Gross req. A
   2000
   Inv. On-hand A
   100
   100
   300
   300
   300
   300
   300
   0
   Net req. A
   1700
   Planned receipt A
   1700
   Planned release A
   1700
   --------------------
   ------
   -------------
   -------------
   -------------
   -------------
   -------------
   -------------
   -------------
   Planned rec. B
   3400
   Planned rel. B
   3400
   ---------------------
   ------
   -------------
   -------------
   -------------
   -------------
   -------------
   -------------
   -------------
   Planned rec. C
   5100
   Planned rel. C
   5100
   ---------------------
   ------
   -------------
   -------------
   -------------
   -------------
   -------------
   -------------
   -------------
   Planned rec. D
   6800
   3400
   Planned rel. D
   6800
   3400
   ---------------------
   ------
   -------------
   -------------
   -------------
   -------------
   -------------
   -------------
   -------------
   Gross req. E
   10200
   Inv. On-hand E
   100
   100
   100
   400
   400
   400
   400
   400
   Net req. E
   10100
   Planned rec. E
   10500
   Planned rel. E
   10500
   Problem 3 (20 points) {FORECASTING}
   The Oceanside Hotel is adjacent to City Coliseum, a 24,000-seat arena
   that is home to the city’s professional basketball and ice hockey
   teams and that hosts a variety of concerts, trade shows, and
   conventions throughout the year. The hotel has experienced the
   following occupancy rates for the nine years since the coliseum
   opened:
   Year
   Occupancy Fraction
   Exponential Forecast
   Absolute Error[1]
   Trend
   Adjusted Exponential Forecast
   Absolute Error
   Trend line Forecast
   Absolute Error
   1
   0.67
   0.67
   ------------
   -------------
   ------------
   ------------
   ------------
   ------------
   2
   0.72
   0.67
   0.05
   0
   0.67
   0.05
   0.70672
   0.01328
   3
   0.7
   0.685
   0.015
   0.0045
   0.6895
   0.0105
   0.73522
   0.03522
   4
   0.78
   0.6895
   0.0905
   0.0045
   0.694
   0.086
   0.76372
   0.01628
   5
   0.8
   0.71665
   0.08335
   0.011295
   0.72795
   0.07205
   0.79222
   0.00778
   6
   0.86
   0.74166
   0.11835
   0.015408
   0.75706
   0.102937
   0.82072
   0.03928
   7
   0.85
   0.777162
   0.072838
   0.021436
   0.798598
   0.051402
   0.84922222
   0.00077778
   8
   0.83
   0.7990134
   0.0309866
   0.021561
   0.820574
   0.009426
   0.87772222
   0.04772222
   9
   0.92
   0.80830938
   0.11169062
   0.017881
   0.826191
   0.093809
   0.90622222
   0.01377778
   10
   ------------
   0.84181657
   ------------
   0.022569
   0.864386
   ------------
   0.93472222
   ------------
   ------------
   MAD =
   0.0715894
   ------------
   MAD =
   0.059515
   MAD =
   0.02176472
   ------------
   E =
   0.0715894
   ------------
   E =
   0.059515
   ------------
   ------------
   (12 points) Compute an exponential smoothing forecast with α = .3, an
   adjusted exponential smoothing forecast with α = .3, and β = .3, and a
   linear trend line forecast for period 10 (and all of the other periods
   not filled in) in each case. Assume the INTERCEPT value is .64972 and
   the SLOPE value is .0285.
   (6 points) Compare the three forecasts using MAD and average error E
   (bias)? Assume MAD is the sum of the absolute errors divided by the
   number of observations, while E is the sum of the y-values for the 2nd
   through the 9th observations minus the sum of the forecasted values
   for the 2nd through the 9th years, all divided by 8.
   (2 points) Indicate which forecast seems to be the most accurate. Why
   (explain why in terms of your understanding of the various methods
   compared)? The linear trend line is the most accurate because there is
   a significant trend in the data.
   1 Absolute value of the difference between the actual demand
   (occupancy fraction) and the forecasted demand.
   A
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