
Unit 3:  Measures of Central Tendency

Lesson 2:  Trash Talking Project

Assignment – Please show all your work!

	Disposal of Waste (tonnes), by source, Canada, provinces, and territories

	Geography
	Source of waste for disposal
	2002
	2004
	2006
	2008
	2010
	2012
	2014

	Canada
	All sources of waste for disposal
	24,081,371
	25,226,766
	26,417,011
	25,926,476
	24,952,415
	24,681,474
	25,103,034

	
	Residential sources of waste for disposal
	8,446,766
	8,961,583
	9,748,217
	9,360,400
	9,448,165
	9,684,615
	9,966,775

	
	Non-residential sources of waste for disposal
	15,634,606
	16,265,183
	16,668,793
	16,566,076
	15,504,250
	14,996,859
	15,136,259

	Newfoundland & Labrador
	All sources of waste for disposal
	376,594
	400,048
	428,809
	399,184
	394,235
	391,571
	415,158

	
	Residential sources of waste for disposal
	216,218
	228,004
	227,618
	210,964
	x
	x
	x

	
	Non-residential sources of waste for disposal
	160,376
	172,044
	201,192
	188,220
	x
	x
	x

	Prince Edward Island
	All sources of waste for disposal
	x
	x
	x
	x
	x
	x
	x

	
	Residential sources of waste for disposal
	x
	x
	x
	x
	x
	x
	x

	
	Non-residential sources of waste for disposal
	x
	x
	x
	x
	x
	x
	x

	Nova Scotia
	All sources of waste for disposal
	389,194
	399,967
	359,105
	354,231
	367,246
	365,079
	364,193

	
	Residential sources of waste for disposal
	169,649
	179,262
	169,337
	148,060
	145,589
	145,601
	160,805

	
	Non-residential sources of waste for disposal
	219,546
	220,705
	189,768
	206,171
	221,657
	219,478
	203,388

	New Brunswick
	All sources of waste for disposal
	413,606
	442,173
	511,706
	479,461
	475,265
	492,938
	508,115

	
	Residential sources of waste for disposal
	203,506
	208,120
	263,580
	233,703
	219,486
	215,755
	234,534

	
	Non-residential sources of waste for disposal
	210,100
	234,053
	248,125
	245,758
	255,779
	277,183
	273,581

	Quebec
	All sources of waste for disposal
	5,846,459
	6,454,000
	6,808,440
	6,146,319
	5,795,707
	5,584,621
	5,714,630

	
	Residential sources of waste for disposal
	1,875,235
	2,209,000
	2,980,427
	2,848,822
	2,853,189
	2,803,335
	2,897,424

	
	Non-residential sources of waste for disposal
	3,971,225
	4,245,000
	3,828,013
	3,297,497
	2,942,518
	2,781,286
	2,817,207

	Ontario
	All sources of waste for disposal
	9,645,633
	9,809,264
	9,710,459
	9,631,559
	9,247,415
	9,208,839
	9,165,299

	
	Residential sources of waste for disposal
	3,438,408
	3,489,917
	3,411,642
	3,231,399
	3,204,264
	3,388,501
	3,490,792

	
	Non-residential sources of waste for disposal
	6,207,225
	6,319,347
	6,298,818
	6,400,160
	6,043,151
	5,820,338
	5,674,507

	Manitoba
	All sources of waste for disposal
	896,556
	928,117
	904,272
	945,441
	1,020,481
	1,017,663
	1,026,522

	
	Residential sources of waste for disposal
	412,612
	450,658
	425,304
	400,297
	453,754
	444,227
	430,119

	
	Non-residential sources of waste for disposal
	483,944
	477,459
	478,968
	545,144
	566,727
	573,436
	596,403

	Saskatchewan
	All sources of waste for disposal
	795,124
	794,933
	833,753
	902,943
	937,268
	957,670
	940,595

	
	Residential sources of waste for disposal
	278,692
	279,420
	296,062
	289,760
	283,726
	315,987
	331,430

	
	Non-residential sources of waste for disposal
	516,432
	515,513
	537,691
	613,182
	653,541
	641,682
	609,166

	Alberta
	All sources of waste for disposal
	2,890,294
	3,077,311
	3,819,872
	4,147,558
	3,917,492
	3,913,924
	4,097,584

	
	Residential sources of waste for disposal
	866,398
	943,420
	973,683
	993,976
	1,093,155
	1,176,226
	1,230,635

	
	Non-residential sources of waste for disposal
	2,023,896
	2,133,890
	2,846,189
	3,153,581
	2,824,337
	2,737,698
	2,866,949

	British Columbia
	All sources of waste for disposal
	2,687,882
	2,767,657
	2,917,080
	2,811,568
	2,658,271
	2,604,147
	2,721,309

	
	Residential sources of waste for disposal
	929,101
	919,323
	956,968
	960,472
	953,761
	947,542
	941,345

	
	Non-residential sources of waste for disposal
	1,758,781
	1,848,335
	1,960,113
	1,851,097
	1,704,510
	1,656,605
	1,779,963

	Yukon, Northwest Territories, and Nunavut
	All sources of waste for disposal
	x
	x
	x
	x
	x
	x
	x

	
	Residential sources of waste for disposal
	x
	x
	x
	x
	x
	x
	x

	
	Non-residential sources of waste for disposal
	x
	x
	x
	x
	x
	x
	x


Source:  Statistics Canada. Table 153-0041 -  Disposal of waste, by source, Canada, provinces and territories, every 2 years (tonnes), CANSIM (database).
Part A - Disposal of Waste

Using the Disposal of Waste Table, use the information found under All Sources of Waste for Disposal row for each province, territory, and Canada.
/6
1.  For each province, territory, and the country of Canada, calculate the mean amount sources of waste disposal.

	Canada
	

	Newfoundland and Labrador
	

	Prince Edward Island
	

	Nova Scotia
	

	New Brunswick
	

	Quebec
	

	Ontario
	

	Manitoba
	

	Saskatchewan
	

	Alberta
	

	British Columbia
	

	Yukon, Northwest Territories, and Nunavut
	


/6
2.  What is the median amount of waste disposal for each geographical location?  

	Canada
	

	Newfoundland and Labrador
	

	Prince Edward Island
	

	Nova Scotia
	

	New Brunswick
	

	Quebec
	

	Ontario
	

	Manitoba
	

	Saskatchewan
	

	Alberta
	

	British Columbia
	

	Yukon, Northwest Territories, and Nunavut
	


/2
3.  Do the sources of waste disposal have a mode?  If so, what are they?

/2
4.  Which measure of central tendency best represents the amount of waste disposal?  Why?

/8
5.  Next, identify two outliers for each province, territory, and the country of Canada.  Suggest reasons why outliers may exist in your data.  Do you think the amount of waste disposal may vary by time of year?  Why?

	Canada
	

	Newfoundland and Labrador
	

	Prince Edward Island
	

	Nova Scotia
	

	New Brunswick
	

	Quebec
	

	Ontario
	

	Manitoba
	

	Saskatchewan
	

	Alberta
	

	British Columbia
	

	Yukon, Northwest Territories, and Nunavut
	


/6
6.  Calculate the trimmed mean of the amount of waste disposal for each province, territory, and Canada.

	Canada
	

	Newfoundland and Labrador
	

	Prince Edward Island
	

	Nova Scotia
	

	New Brunswick
	

	Quebec
	

	Ontario
	

	Manitoba
	

	Saskatchewan
	

	Alberta
	

	British Columbia
	

	Yukon, Northwest Territories, and Nunavut
	


	Estimates of population, by age group and sex for July 1, Canada, provinces, and territories

	Geography
	2002
	2004
	2006
	2008
	2010
	2012
	2014

	Canada
	31,358,418
	31,938,004
	32,570,505
	33,245,773
	34,005,274
	34,750,545
	35,535,348

	Newfoundland & Labrador
	519,483
	517,402
	510,584
	511,543
	521,972
	526,450
	528,386

	Prince Edward Island
	136,876
	137,681
	137,865
	138,764
	141,678
	145,080
	145,915

	Nova Scotia
	935,155
	939,612
	937,869
	935,865
	942,073
	944,943
	942,209

	New Brunswick
	749,379
	749,408
	745,609
	746,855
	753,044
	756,777
	754,700

	Quebec
	7,441,498
	7,535,278
	7,631,873
	7,761,504
	7,929,365
	8,085,906
	8,210,533

	Ontario
	12,093,299
	12,390,068
	12,661,566
	12,882,625
	13,135,063
	13,413,702
	13,680,425

	Manitoba
	1,156,636
	1,173,223
	1,183,524
	1,197,774
	1,220,930
	1,250,265
	1,280,912

	Saskatchewan
	996,816
	997,312
	992,302
	1,017,346
	1,051,425
	1,086,018
	1,120,639

	Alberta
	3,128,262
	3,238,387
	3,421,361
	3,595,755
	3,732,573
	3,880,755
	4,108,416

	British Columbia
	4,100,161
	4,155,017
	4,241,691
	4,349,412
	4,465,924
	4,546,290
	4,646,462

	Yukon
	30,337
	31,454
	32,271
	33,088
	34,596
	36,058
	36,817

	Northwest Territories
	41,694
	43,305
	43,178
	43,350
	43,278
	43,594
	43,867

	Nunavut
	28,822
	29,857
	30,812
	31,892
	33,353
	34,707
	36,067


Source:  Statistics Canada. Table 051-0001 -  Estimates of population, by age group and sex for July 1, Canada, provinces, and territories, annual (persons unless otherwise noted), CANSIM (database). 
/7
7.  Use the populations provided in the Estimated Populations Table to calculate the weighted mean of the amount of waste disposal for each province, territory, and the country of Canada in the year 2006.  Round your percentages to two decimal places.

	2006
	Percentage
	Weighted Mean of the Amount of Waste Disposal (tonnes)

	Canada
	
	

	Newfoundland and Labrador
	
	

	Prince Edward Island
	
	

	Nova Scotia
	
	

	New Brunswick
	
	

	Quebec
	
	

	Ontario
	
	

	Manitoba
	
	

	Saskatchewan
	
	

	Alberta
	
	

	British Columbia
	
	

	Yukon
	
	

	Northwest Territories
	
	

	Nunavut
	
	


/5.5
8.  Compile the total amounts of waste disposal for all the years provided.  Use this data to calculate the percentile rank in terms of amount of waste disposed.

	Geographical Area
	Total Amount of Waste Disposal

2002 – 2014 (tonnes)
	Percentile Rank

	Newfoundland and Labrador
	
	

	Prince Edward Island
	
	

	Nova Scotia
	
	

	New Brunswick
	
	

	Quebec
	
	

	Ontario
	
	

	Manitoba
	
	

	Saskatchewan
	
	

	Alberta
	
	

	British Columbia
	
	

	Yukon, Northwest Territories, and Nunavut
	
	


	Materials diverted (tonnes), by type, Canada, provinces, and territories

	Geography
	Type of materials diverted
	2002
	2004
	2006
	2008
	2010
	2012
	2014

	Canada
	All materials diverted
	6,641,546
	7,112,735
	7,626,683
	8,310,570
	8,096,119
	8,464,645
	9,057,177

	
	Ferrous metals
	632,165
	287,280
	278,036
	350,370
	458,169
	461,326
	524,898

	
	Copper and aluminum
	41,583
	49,476
	51,225
	58,950
	77,913
	81,689
	87,117

	
	Mixed metals
	179,257
	146,022
	148,231
	127,033
	94,174
	102,651
	96,718

	
	Plastics
	144,181
	192,088
	232,339
	296,797
	313,036
	318,550
	356,070

	
	Organics
	1,310,790
	1,519,601
	1,906,114
	2,332,295
	2,212,484
	2,453,330
	2,686,532

	Newfoundland & Labrador
	All materials diverted
	30,386
	35,308
	x
	x
	x
	x
	29,972

	
	Ferrous metals
	x
	x
	x
	0
	x
	x
	x

	
	Copper and aluminum
	x
	x
	x
	x
	x
	x
	x

	
	Mixed metals
	x
	x
	x
	x
	x
	x
	x

	
	Plastics
	x
	x
	x
	x
	x
	x
	x

	
	Organics
	0
	0
	0
	0
	0
	x
	x

	Prince Edward Island
	All materials diverted
	x
	x
	x
	x
	x
	x
	62,604

	
	Ferrous metals
	x
	0
	0
	0
	x
	x
	13,031

	
	Copper and aluminum
	x
	x
	0
	x
	x
	x
	2,262

	
	Mixed metals
	0
	0
	x
	x
	x
	x
	2,789

	
	Plastics
	x
	x
	x
	x
	x
	x
	601

	
	Organics
	x
	x
	x
	x
	x
	x
	20,241

	Nova Scotia
	All materials diverted
	192,006
	239,845
	275,983
	289,950
	265,467
	254,881
	279,031

	
	Ferrous metals
	5,775
	2,951
	2,962
	4,244
	4,658
	4,729
	4,355

	
	Copper and aluminum
	x
	x
	x
	581
	x
	226
	195

	
	Mixed metals
	x
	6,105
	x
	1,462
	1,146
	750
	514

	
	Plastics
	2,460
	3,846
	4,540
	6,303
	7,084
	8,174
	8,302

	
	Organics
	82,341
	93,458
	133,934
	158,419
	148,750
	140,765
	151,423

	New Brunswick
	All materials diverted
	130,728
	139,262
	151,827
	165,249
	137,515
	138,364
	135,791

	
	Ferrous metals
	x
	1,540
	x
	1,499
	4,014
	3,239
	3,609

	
	Copper and aluminum
	x
	x
	x
	x
	x
	x
	820

	
	Mixed metals
	x
	2,422
	x
	3,540
	446
	762
	798

	
	Plastics
	1,038
	1,111
	864
	1,518
	1,663
	3,228
	3,258

	
	Organics
	82,725
	90,585
	x
	122,863
	94,716
	95,471
	93,698

	Quebec
	All materials diverted
	1,743,376
	2,130,100
	2,434,300
	2,463,600
	2,336,400
	2,507,260
	2,662,655

	
	Ferrous metals
	111,000
	119,100
	111,800
	134,400
	203,850
	203,960
	224,922

	
	Copper and aluminum
	11,000
	11,000
	10,000
	19,200
	30,550
	30,800
	33,407

	
	Mixed metals
	 
	0
	18,500
	0
	0
	0
	0

	
	Plastics
	52,000
	72,000
	95,000
	113,000
	115,000
	117,000
	125,438

	
	Organics
	246,000
	225,000
	360,000
	384,000
	253,000
	386,000
	422,691

	Ontario
	All materials diverted
	2,265,968
	2,414,552
	2,396,856
	2,781,830
	2,761,116
	2,829,205
	3,044,657

	
	Ferrous metals
	229,640
	83,866
	80,794
	110,467
	116,544
	117,658
	134,789

	
	Copper and aluminum
	17,265
	21,327
	21,290
	17,363
	17,791
	16,204
	17,252

	
	Mixed metals
	50,767
	34,641
	22,343
	22,364
	29,700
	29,510
	14,111

	
	Plastics
	37,396
	52,935
	60,195
	69,523
	79,163
	86,515
	103,344

	
	Organics
	393,328
	573,098
	732,200
	1,029,510
	1,058,272
	1,070,622
	1,153,454

	Manitoba
	All materials diverted
	215,815
	157,490
	152,799
	165,667
	178,481
	184,859
	184,024

	
	Ferrous metals
	x
	13,733
	18,360
	x
	x
	x
	18,502

	
	Copper and aluminum
	x
	x
	3,227
	4,146
	3,218
	3,118
	2,837

	
	Mixed metals
	x
	4,535
	3,779
	4,052
	x
	x
	4,513

	
	Plastics
	2,936
	4,255
	5,696
	9,247
	9,932
	8,663
	8,497

	
	Organics
	16,261
	15,636
	12,490
	x
	19,672
	24,125
	48,018

	Saskatchewan
	All materials diverted
	116,296
	114,182
	106,868
	122,932
	142,659
	156,016
	173,953

	
	Ferrous metals
	x
	x
	x
	x
	x
	x
	x

	
	Copper and aluminum
	x
	x
	x
	x
	x
	x
	x

	
	Mixed metals
	x
	1,961
	2,065
	1,143
	1,781
	2,452
	2,751

	
	Plastics
	910
	4,736
	4,637
	4,863
	x
	x
	5,832

	
	Organics
	x
	x
	3,627
	12,190
	x
	x
	31,447

	Alberta
	All materials diverted
	690,517
	620,080
	652,637
	728,536
	721,231
	757,169
	801,577

	
	Ferrous metals
	x
	19,022
	20,034
	20,685
	23,014
	25,397
	30,803

	
	Copper and aluminum
	x
	x
	x
	6,814
	x
	x
	x

	
	Mixed metals
	10,595
	11,447
	14,745
	20,266
	x
	x
	18,127

	
	Plastics
	8,280
	10,372
	14,852
	26,342
	29,709
	30,097
	33,802

	
	Organics
	261,069
	234,970
	231,459
	231,544
	210,657
	239,864
	255,839

	British Columbia
	All materials diverted
	1,218,475
	1,209,216
	1,366,191
	1,505,112
	1,457,062
	1,537,472
	1,665,077

	
	Ferrous metals
	127,925
	22,471
	22,811
	34,193
	54,747
	50,689
	52,778

	
	Copper and aluminum
	1,965
	5,870
	x
	x
	11,808
	12,076
	12,108

	
	Mixed metals
	100,376
	80,530
	81,595
	73,471
	35,914
	44,223
	52,133

	
	Plastics
	34,100
	42,509
	44,956
	64,864
	64,608
	58,297
	66,050

	
	Organics
	198,996
	254,878
	292,031
	343,586
	378,139
	445,860
	506,792

	Yukon, Northwest Territories, and Nunavut
	All materials diverted
	x
	x
	x
	x
	x
	x
	17,836

	
	Ferrous metals
	x
	x
	x
	x
	x
	x
	x

	
	Copper and aluminum
	x
	x
	x
	x
	x
	x
	x

	
	Mixed metals
	x
	x
	x
	x
	x
	x
	x

	
	Plastics
	x
	x
	x
	x
	248
	x
	x

	
	Organics
	x
	x
	x
	x
	x
	x
	x


Source:  Statistics Canada. Table 153-0043 -  Materials diverted, by type, Canada, provinces and territories, every 2 years (tonnes), CANSIM (database). 
Part B - Materials Diverted
Using the Materials Diverted Tabl, use the information found under All Materials Diverted row for each province, territory, and Canada.
/6
1.  For each province, territory, and the country of Canada, calculate the mean amount of materials diverted.

	Canada
	

	Newfoundland and Labrador
	

	Prince Edward Island
	

	Nova Scotia
	

	New Brunswick
	

	Quebec
	

	Ontario
	

	Manitoba
	

	Saskatchewan
	

	Alberta
	

	British Columbia
	

	Yukon, Northwest Territories, and Nunavut
	


/6
2.  What is the median amount of materials diverted for each geographical location?

	Canada
	

	Newfoundland and Labrador
	

	Prince Edward Island
	

	Nova Scotia
	

	New Brunswick
	

	Quebec
	

	Ontario
	

	Manitoba
	

	Saskatchewan
	

	Alberta
	

	British Columbia
	

	Yukon, Northwest Territories, and Nunavut
	


/2
3.  Does the amount of materials diverted have a mode?  If so, what are they?

/2
4.  Which measure of central tendency best represents the amount of materials diverted?  Why?

/8
5.  Next, identify two outliers for each province, territory, and the country of Canada.  Suggest reasons why outliers may exist in your data.  Do you think the amount of materials diverted may vary by time of year?  Why?

	Canada
	

	Newfoundland and Labrador
	

	Prince Edward Island
	

	Nova Scotia
	

	New Brunswick
	

	Quebec
	

	Ontario
	

	Manitoba
	

	Saskatchewan
	

	Alberta
	

	British Columbia
	

	Yukon, Northwest Territories, and Nunavut
	


/6
6.  Calculate the trimmed mean of the amount of materials diverted for each province, territory, and Canada.

	Canada
	

	Newfoundland and Labrador
	

	Prince Edward Island
	

	Nova Scotia
	

	New Brunswick
	

	Quebec
	

	Ontario
	

	Manitoba
	

	Saskatchewan
	

	Alberta
	

	British Columbia
	

	Yukon, Northwest Territories, and Nunavut
	


/7
7.  Use the populations provided in the Estimated Populations Table to calculate the weighted mean of the amount of materials diverted for each province, territory, and the country of Canada in the year 2006.  Round your percentages to two decimal places.

	2006
	Percentage
	Weighted Mean of the Amount of Materials Diverted (tonnes)

	Canada
	
	

	Newfoundland and Labrador
	
	

	Prince Edward Island
	
	

	Nova Scotia
	
	

	New Brunswick
	
	

	Quebec
	
	

	Ontario
	
	

	Manitoba
	
	

	Saskatchewan
	
	

	Alberta
	
	

	British Columbia
	
	

	Yukon
	
	

	Northwest Territories
	
	

	Nunavut
	
	


/5.5
8.  Compile the total amounts of materials diverted for all the years provided.  Use this data to calculate the percentile rank in terms of amount of waste disposed.

	
Geographical Area
	Total Amount of Materials Diverted

2002 – 2014 (tonnes)
	Percentile Rank

	Newfoundland and Labrador
	
	

	Prince Edward Island
	
	

	Nova Scotia
	
	

	New Brunswick
	
	

	Quebec
	
	

	Ontario
	
	

	Manitoba
	
	

	Saskatchewan
	
	

	Alberta
	
	

	British Columbia
	
	

	Yukon, Northwest Territories, and Nunavut
	
	


/1
9.  The greatest percentage of Canadian households is recycling which material?

/1
10.  From 2002 to 2014, what was the increase in the percentage of households that composted?

/2
11.  In which categories are provinces more environmentally responsible than the rest of Canada?  In which categories are provinces less environmentally responsible than the rest of Canada?

Part C - Recycling

When households report that they recycle, this does not mean that they are recycling 100% of their recyclable garbage.  Consider also that a large proportion of the total waste per person in Canada is created during the production, transportation, and packaging of the goods that we buy and use.  In fact, 66% of all waste is generated outside our homes in places such as schools, hospitals, and workplaces, and on the street, in malls, and in industry.  For this reason, we do not have personal control over our portion of the total waste created.  We must recycle our own consumer waste and be aware that manufacturers, wholesalers, and retailers are also responsible for recycling the waste created to produce and distribute the goods we consume.  (http://censusatschool.ca/pdf/02_051-eng.pdf)
	
	1
	2
	3
	4
	5

	
	Total Residential Waste Disposed in 2006
	Residential Recyclable Materials Diverted in 2006
	Total Materials Discarded (Column 1 + Column 2)
	Diversion Rate (Column 2 / Column 3) * 100
	Percentage of Households that use any Recycling Programs in 2006

	Canada
	
	
	
	
	90

	Newfoundland and Labrador
	
	
	
	
	82

	Prince Edward Island
	
	
	
	
	98

	Nova Scotia
	
	
	
	
	95

	New Brunswick
	
	
	
	
	83

	Quebec
	
	
	
	
	86

	Ontario
	
	
	
	
	93

	Manitoba
	
	
	
	
	79

	Saskatchewan
	
	
	
	
	87

	Alberta
	
	
	
	
	85

	British Columbia
	
	
	
	
	93

	Yukon
	
	
	
	
	-

	Northwest Territories
	
	
	
	
	-

	Nunavut
	
	
	
	
	-


/1
1.  Which province disposed of the greatest amount of residential waste per person?

/1
2.  Which province recycled the greatest amount of residential materials per person?

/9
3.  For each region, calculate the total amount of materials discarded.  Record your answers in column 3 of the table.

/9
4.  For each region, calculate the diversion rate.  Record your answers in column 4 of the table.

/1
5.  Which province had the highest diversion rate?

/2
6.  Do you think there is a connection between the diversion rate and the percentage of households that use a recycling program in the provinces and territories?  Explain your answer.

/7
7.  Create a scatterplot to compare the percentages of households that used a recycling program (column 5 from the table) with the diversion rate (column 4 from the table).  Identify each data point by labelling it with the provincial or territorial abbreviation (Saskatchewan = SK).

/1
8.  Draw the line of best fit for the graph.

/2
9.  Describe the trend in the graph.  Does this match your prediction in question 6?

/2
10.  How can you explain the connection between the percentage of households that recycle and the diversion rate?

/2
11.  What changes could be made in provinces and territories with lower diversion rates and lower percentages of households involved in recycling to improve both areas?  Consider the responsibilities of governments, industries, and individuals.

Assignment Grade:  /126
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