
9/15/2018 22:00 1,775,390 
9/15/2018 23:00 1,572,121 
9/16/2018 0:00 1,362,141 
9/16/2018 1:00 1,171,086 
9/16/2018 2:00 1,036,221 
9/16/2018 3:00 968,577 
9/16/2018 4:00 928,600 
9/16/2018 5:00 912,305 
9/16/2018 6:00 921,514 
9/16/2018 7:00 1,038,258 
9/16/2018 8:00 1,239,734 
9/16/2018 9:00 1,425,353 

9/16/2018 10:00 1,733,773 
9/16/2018 11:00 2,053,867 
9/16/2018 12:00 2,347,917 
9/16/2018 13:00 2,556,856 
9/16/2018 14:00 2,701,541 
9/16/2018 15:00 2,815,235 
9/16/2018 16:00 2,946,606 
9/16/2018 17:00 2,940,049 
9/16/2018 18:00 2,833,667 
9/16/2018 19:00 2,614,225 
9/16/2018 20:00 2,501,692 
9/16/2018 21:00 2,233,192 
9/16/2018 22:00 1,963,552 
9/16/2018 23:00 1,656,973 
9/17/2018 0:00 1,435,813 
9/17/20181:00 1,267,951 
9/17/2018 2:00 1,158,724 
9/17/2018 3:00 1,087,424 
9/17/2018 4:00 1,056,231 
9/17/2018 5:00 1,092,067 
9/17/2018 6:00 1,159,823 
9/17/2018 7:00 1,202,019 
9/17/2018 8:00 1,234,231 
9/17/2018 9:00 1,349,408 

9/17/201810:00 1,587,682 
9/17/201811:00 1,885,954 
9/17/2018 12:00 2,167,879 
9/17/2018 13:00 2,364,179 
9/17/201814:00 2,520,116 
9/17/201815:00 2,667,388 
9/17/2018 16:00 2,810,657 
9/17/2018 17:00 2,897,904 
9/17/2018 18:00 2,824,787 
9/17/201819:00 2,586,578 
9/17/2018 20:00 2,463,508 



9/17/2018 21:00 2,270,281 

9/17/2018 22:00 2,000,553 

9/17/2018 23:00 1,739,775 

9/18/2018 0:00 1,537,272 

9/18/2018 1:00 1,348,634 

9/18/2018 2:00 1,256,942 

9/18/2018 3:00 1,119,241 

9/18/2018 4:00 1,103,932 

9/18/2018 5:00 1,126,977 

9/18/2018 6:00 1,213,432 

9/18/2018 7:00 1,237,371 

9/18/2018 8:00 1,269,135 

9/18/2018 9:00 1,457,364 

9/18/2018 10:00 1,709,546 

9/18/2018 11:00 1,969,720 

9/18/2018 12:00 2,250,939 

9/18/2018 13:00 2,459,285 

9/18/2018 14:00 2,597,083 

9/18/2018 15:00 2,723,631 

9/18/2018 16:00 2,872,876 

9/18/2018 17:00 2,946,273 

9/18/2018 18:00 2,820,453 

9/18/2018 19:00 2,694,197 

9/18/2018 20:00 2,575,443 

9/18/2018 21:00 2,347,499 

9/18/2018 22:00 2,075,998 

9/18/2018 23:00 1,772,932 

9/19/2018 0:00 1,574,249 

9/19/2018 1:00 1,436,170 

9/19/2018 2:00 1,338,563 

9/19/2018 3:00 1,206,485 

9/19/2018 4:00 1,169,162 

9/19/2018 5:00 1,226,128 

9/19/2018 6:00 1,326,847 

9/19/2018 7:00 1,312,876 

9/19/2018 8:00 1,331,459 

9/19/2018 9:00 1,497,801 

9/19/2018 10:00 1,744,567 

9/19/2018 11:00 2,010,207 

9/19/2018 12:00 2,280,329 

9/19/2018 13:00 2,500,432 

9/19/2018 14:00 2,499,418 

9/19/2018 15:00 2,431,281 

9/19/2018 16:00 2,538,034 

9/19/201817:00 2,620,636 

9/19/2018 18:00 2,620,705 

9/19/2018 19:00 2,511,378 



9/19/2018 20:00 2,430,101 

9/19/2018 21:00 2,264,515 

9/19/2018 22:00 1,983,933 

9/19/2018 23:00 1,713,839 

9/20/2018 0:00 1,521,793 

9/20/2018 1:00 1,396,816 

9/20/2018 2:00 1,253,594 

9/20/2018 3:00 1,170,682 

9/20/2018 4:00 1,135,880 

9/20/2018 5:00 1,199,031 

9/20/2018 6:00 1,324,007 

9/20/2018 7:00 1,318,750 

9/20/2018 8:00 1,353,028 

9/20/2018 9:00 1,532,045 

9/20/2018 10:00 1,753,133 

9/20/2018 11:00 2,043,993 

9/20/2018 12:00 2,290,576 

9/20/2018 13:00 2,496,919 

9/20/2018 14:00 2,654,334 

9/20/2018 15:00 2,788,135 

9/20/2018 16:00 2,911,091 

9/20/2018 17:00 2,972,733 

9/20/2018 18:00 2,878,940 

9/20/2018 19:00 2,762,699 

9/20/2018 20:00 2,619,027 

9/20/2018 21:00 2,413,552 

9/20/2018 22:00 2,169,902 

9/20/2018 23:00 1,896,334 

9/21/2018 0:00 1,671,157 

9/21/2018 1:00 1,492,621 

9/21/2018 2:00 1,404,217 

9/21/2018 3:00 1,318,555 

9/21/2018 4:00 1,279,746 

9/21/2018 5:00 1,298,781 

9/21/2018 6:00 1,343,577 

9/21/2018 7:00 1,435,948 

9/21/2018 8:00 1,369,605 

9/21/2018 9:00 1,358,114 

9/21/2018 10:00 1,373,183 

9/21/2018 11:00 1,475,398 

9/21/2018 12:00 1,591,071 

9/21/2018 13:00 1,725,521 

9/21/2018 14:00 1,768,285 

9/21/2018 15:00 1,777,352 

9/21/2018 16:00 1,813,677 

9/21/2018 17:00 1,802,073 

9/21/2018 18:00 1,657,103 



9/21/2018 19:00 1,496,098 
9/21/2018 20:00 1,429,664 

9/21/2018 21:00 1,330,998 
9/21/2018 22:00 1,225,974 
9/21/2018 23:00 1,065,726 

9/22/2018 0:00 963,285 
9/22/2018 1:00 808,351 

9/22/2018 2:00 734,906 
9/22/2018 3:00 711,115 
9/22/2018 4:00 693,151 

9/22/2018 5:00 699,541 
9/22/2018 6:00 727,220 
9/22/2018 7:00 819,924 

9/22/2018 8:00 937,515 
9/22/2018 9:00 957,860 

9/22/2018 10:00 963,494 

9/22/2018 11:00 991,227 
9/22/2018 12:00 1,033,787 

9/22/2018 13:00 1,073,666 

9/22/2018 14:00 1,122,134 
9/22/2018 15:00 1,189,464 

9/22/2018 16:00 1,278,579 

9/22/2018 17:00 1,315,979 
9/22/2018 18:00 1,302,849 

9/22/2018 19:00 1,266,894 

9/22/2018 20:00 1,235,725 
9/22/2018 21:00 1,130,590 

9/22/2018 22:00 1,054,719 

9/22/2018 23:00 898,484 
9/23/2018 0:00 782,127 

9/23/2018 1:00 711,849 

9/23/2018 2:00 662,538 

9/23/2018 3:00 639,674 

9/23/2018 4:00 618,007 
9/23/2018 5:00 624,758 

9/23/2018 6:00 667,676 

9/23/2018 7:00 768,595 

9/23/2018 8:00 877,087 

9/23/2018 9:00 911,759 
9/23/2018 10:00 999,699 

9/23/2018 11:00 1,061,856 
9/23/2018 12:00 1,164,968 

9/23/2018 13:00 1,253,934 

9/23/2018 14:00 1,375,671 

9/23/2018 15:00 1,446,707 

9/23/2018 16:00 1,568,014 

9/23/2018 17:00 1,645,742 



9/23/2018 18:00 1,637,493 

9/23/2018 19:00 1,639,519 

9/23/2018 20:00 1,600,443 

9/23/2018 21:00 1,460,868 

9/23/2018 22:00 1,367,581 

9/23/2018 23:00 1,175,179 

9/24/2018 0:00 1,027,678 

9/24/2018 1:00 896,905 

9/24/2018 2:00 830,377 

9/24/2018 3:00 790,173 

9/24/2018 4:00 782,535 

9/24/2018 5:00 827,943 

9/24/2018 6:00 935,847 

9/24/2018 7:00 988,519 

9/24/2018 8:00 939,783 

9/24/2018 9:00 911,557 

9/24/2018 10:00 948,266 

9/24/2018 11:00 1,058,493 

9/24/2018 12:00 1,128,665 

9/24/201813:00 1,210,419 

9/24/2018 14:00 1,251,364 

9/24/2018 15:00 1,320,531 

9/24/2018 16:00 1,469,234 

9/24/2018 17:00 1,644,913 

9/24/2018 18:00 1,754,779 

9/24/2018 19:00 1,753,632 

9/24/2018 20:00 1,677,650 

9/24/2018 21:00 1,560,677 

9/24/2018 22:00 1,377,399 

9/24/2018 23:00 1,215,261 

9/25/2018 0:00 1,088,613 

9/25/2018 1:00 1,007,201 

9/25/2018 2:00 949,944 

9/25/2018 3:00 912,995 

9/25/2018 4:00 852,515 

9/25/2018 5:00 902,286 

9/25/2018 6:00 1,038,624 

9/25/2018 7:00 1,067,133 

9/25/2018 8:00 996,734 

9/25/2018 9:00 1,019,985 

9/25/2018 10:00 1,110,683 

9/25/2018 11:00 1,228,746 

9/25/2018 12:00 1,410,334 

9/25/2018 13:00 1,594,652 

9/25/2018 14:00 1,690,338 

9/25/2018 15:00 1,872,297 

9/25/2018 16:00 2,034,140 



9/25/2018 17:00 2,173,497 

9/25/2018 18:00 2,121,186 

9/25/2018 19:00 2,020,017 

9/25/2018 20:00 1,960,063 

9/25/2018 21:00 1,800,836 

9/25/2018 22:00 1,580,123 

9/25/2018 23:00 1,331,801 

9/26/2018 0:00 1,143,768 

9/26/2018 1:00 986,698 

9/26/2018 2:00 865,677 

9/26/2018 3:00 783,960 

9/26/2018 4:00 752,609 

9/26/2018 5:00 772,191 

9/26/2018 6:00 860,110 

9/26/2018 7:00 875,982 

9/26/2018 8:00 802,210 

9/26/2018 9:00 801,301 

9/26/2018 10:00 822,315 

9/26/2018 11:00 890,680 

9/26/2018 12:00 935,665 

9/26/2018 13:00 962,783 

9/26/2018 14:00 958,671 

9/26/2018 15:00 1,030,043 

9/26/2018 16:00 1,120,281 

9/26/2018 17:00 1,172,866 

9/26/2018 18:00 1,218,923 

9/26/2018 19:00 1,210,436 

9/26/2018 20:00 1,176,901 

9/26/2018 21:00 1,087,042 

9/26/2018 22:00 990,239 

9/26/2018 23:00 827,440 

9/27/2018 0:00 722,209 

9/27/2018 1:00 674,920 

9/27/2018 2:00 648,580 

9/27/2018 3:00 638,797 

9/27/2018 4:00 646,647 

9/27/2018 5:00 665,375 

9/27/2018 6:00 792,450 

9/27/2018 7:00 796,710 

9/27/2018 8:00 761,089 

9/27/2018 9:00 759,053 

9/27/201810:00 752,688 

9/27/2018 11:00 775,485 

9/27/201812:00 753,324 

9/27/201813:00 825,416 

9/27/2018 14:00 869,641 

9/27/201815:00 960,709 



9/27/2018 16:00 1,055,803 

9/27/2018 17:00 1,199,900 

9/27/2018 18:00 1,169,624 

9/27/201819:00 1,162,245 

9/27/2018 20:00 1,215,843 

9/27/2018 21:00 1,120,860 

9/27/2018 22:00 964,073 

9/27/2018 23:00 791,923 

9/28/2018 0:00 697,549 

9/28/2018 1:00 616,765 

9/28/2018 2:00 578,619 

9/28/2018 3:00 555,342 

9/28/2018 4:00 583,230 

9/28/2018 5:00 648,449 

9/28/2018 6:00 744,278 

9/28/2018 7:00 804,079 

9/28/2018 8:00 819,471 

9/28/2018 9:00 800,794 

9/28/2018 10:00 835,916 

9/28/2018 11:00 861,535 

9/28/2018 12:00 907,538 

9/28/2018 13:00 901,707 

9/28/2018 14:00 950,439 

9/28/2018 15:00 1,096,076 

9/28/2018 16:00 1,161,127 

9/28/201817:00 1,255,615 

9/28/2018 18:00 1,155,926 

9/28/2018 19:00 1,101,162 

9/28/2018 20:00 1,128,243 

9/28/2018 21:00 1,034,082 

9/28/2018 22:00 968,069 

9/28/2018 23:00 840,038 

9/29/2018 0:00 736,386 

9/29/2018 1:00 673,751 

9/29/2018 2:00 610,002 

9/29/2018 3:00 590,603 

9/29/2018 4:00 598,198 

9/29/2018 5:00 622,818 

9/29/2018 6:00 638,101 

9/29/2018 7:00 772,738 

9/29/2018 8:00 823,542 

9/29/2018 9:00 915,778 

9/29/2018 10:00 916,967 

9/29/2018 11:00 978,670 

9/29/2018 12:00 907,649 

9/29/2018 13:00 978,573 

9/29/2018 14:00 1,030,691 



9/29/2018 15:00 1,106,303 

9/29/2018 16:00 1,154,863 

9/29/2018 17:00 1,193,436 

9/29/2018 18:00 1,203,005 

9/29/2018 19:00 1,214,470 

9/29/2018 20:00 1,147,484 

9/29/2018 21:00 1,068,987 

9/29/2018 22:00 966,685 

9/29/2018 23:00 863,120 

9/30/2018 0:00 721,813 

9/30/2018 1:00 652,110 

9/30/2018 2:00 619,918 

9/30/2018 3:00 598,666 

9/30/2018 4:00 605,457 

9/30/2018 5:00 597,657 

9/30/2018 6:00 628,395 

9/30/2018 7:00 747,966 

9/30/2018 8:00 890,376 

9/30/2018 9:00 935,377 

9/30/2018 10:00 1,039,830 

9/30/2018 11:00 1,138,987 

9/30/2018 12:00 1,307,557 

9/30/2018 13:00 1,501,637 

9/30/2018 14:00 1,641,276 

9/30/2018 15:00 1,773,352 

9/30/2018 16:00 1,888,371 

9/30/2018 17:00 1,915,131 

9/30/2018 18:00 1,859,047 

9/30/2018 19:00 1,714,786 

9/30/2018 20:00 1,641,427 

9/30/2018 21:00 1,509,769 

9/30/2018 22:00 1,303,439 

9/30/2018 23:00 1,109,144 

10/1/2018 0:00 960,016 

10/1/2018 1:00 840,371 

10/1/2018 2 :00 769,385 

10/1/2018 3:00 740,908 

10/1/2018 4:00 734,739 

10/1/2018 5:00 798,469 

10/1/2018 6:00 935,319 

10/1/2018 7:00 958,833 

10/1/2018 8:00 958,422 

10/1/2018 9:00 989,600 

10/1/2018 10:00 1,122,916 

10/1/2018 11:00 1,194,890 

10/1/2018 12:00 1,310,945 

10/1/2018 13:00 1,535,635 



10/1/2018 14:00 1,677,526 

10/1/2018 15:00 1,828,118 

10/1/2018 16:00 2,030,623 

10/1/2018 17:00 2,118,231 

10/1/2018 18:00 2,047,381 

10/1/2018 19:00 2,013,350 

10/1/2018 20:00 1,909,908 

10/1/2018 21:00 1,744,674 

10/1/2018 22:00 1,538,415 

10/1/2018 23:00 1,320,211 

10/2/2018 0:00 1,147,795 

10/2/2018 1:00 1,015,981 

10/2/2018 2:00 934,269 

10/2/2018 3 :00 888,953 

10/2/2018 4:00 896,493 

10/2/2018 5:00 920,364 

10/2/2018 6:00 1,068,609 

10/2/2018 7 :00 1,126,347 

10/2/2018 8:00 1,088,023 

10/2/2018 9:00 1,181,856 

10/2/2018 10:00 1,380,330 

10/2/2018 11:00 1,607,411 

10/2/2018 12:00 1,764,739 

10/2/2018 13 :00 1,938,414 

10/2/2018 14:00 2,127,906 

10/2/2018 15:00 2,245,275 

10/2/2018 16:00 2,347,783 

10/2/2018 17 :00 2,434,389 

10/2/2018 18:00 2,380,619 

10/2/2018 19:00 2,261,951 

10/2/2018 20:00 2,151,245 

10/2/2018 21:00 1,960,767 

10/2/2018 22:00 1,734,068 

10/2/2018 23:00 1,500,598 

10/3/2018 0:00 1,333,905 

10/3/2018 1:00 1,164,845 

10/3/2018 2:00 1,081,958 

10/3/2018 3 :00 1,017,876 

10/3/2018 4:00 994,821 

10/3/2018 5:00 1,041,173 

10/3/2018 6:00 1,199,931 

10/3/2018 7:00 1,222,729 

10/3/2018 8:00 1,204,373 

10/3/2018 9:00 1,346,066 

10/3/2018 10:00 1,606,598 

10/3/2018 11:00 1,856,633 

10/3/2018 12 :00 2,038,733 



10/3/2018 13 :00 2,256,232 

10/3/2018 14:00 2,324,256 

10/3/2018 15:00 2,465,826 

10/3/2018 16:00 2,522,113 

10/3/2018 17:00 2,601,066 

10/3/2018 18:00 2,473,930 

10/3/2018 19:00 2,399,800 

10/3/2018 20:00 2,296,980 

10/3/2018 21:00 2,152,210 

10/3/2018 22:00 1,945,510 

10/3/2018 23 :00 1,740,425 

10/4/2018 0:00 1,547,804 

10/4/2018 1:00 1,401,208 

10/4/2018 2:00 1,326,598 

10/4/2018 3 :00 1,246,132 

10/4/2018 4:00 1,212,212 

10/4/2018 5:00 1,264,455 

10/4/2018 6:00 1,401,477 

10/4/2018 7:00 1,407,072 

10/4/2018 8:00 1,212,537 

10/4/2018 9:00 1,118,835 

10/4/2018 10:00 1,089,323 

10/4/2018 11:00 1,063,317 

10/4/2018 12:00 1,067,460 

10/4/2018 13:00 1,121,891 

10/4/2018 14:00 1,123,597 

10/4/2018 15:00 1,138,480 

10/4/2018 16:00 1,252,089 

10/4/2018 17:00 1,342,607 

10/4/201818:00 1,359,127 

10/4/2018 19:00 1,381,564 

10/4/2018 20:00 1,427,184 

10/4/2018 21:00 1,352,810 

10/4/2018 22:00 1,220,880 

10/4/2018 23:00 1,043,102 

10/5/2018 0:00 893,715 

10/5/2018 1 :00 829,884 

10/5/2018 2:00 779,480 

10/5/2018 3:00 745,310 

10/5/2018 4:00 751,952 

10/5/2018 5 :00 796,206 

10/5/2018 6 :00 953,308 

10/5/2018 7:00 1,007,215 

10/5/2018 8:00 995,263 

10/5/2018 9:00 1,044,874 

10/5/2018 10:00 1,257,991 

10/5/2018 11:00 1,415,833 



10/5/2018 12:00 1,634,827 

10/5/2018 13:00 1,819,035 

10/5/2018 14:00 1,962,134 

10/5/2018 15:00 2,159,046 

10/5/2018 16:00 2,269,941 

10/5/2018 17 :00 2,307,936 

10/5/2018 18:00 2,138,935 

10/5/2018 19:00 2,008,663 

10/5/2018 20:00 1,919,409 

10/5/2018 21:00 1,877,217 

10/5/2018 22:00 1,753,530 

10/5/2018 23:00 1,609,890 

10/6/2018 0:00 1,456,286 

10/6/2018 1:00 1,324,439 

10/6/2018 2:00 1,220,754 

10/6/2018 3 :00 1,117,267 

10/6/2018 4:00 1,053,250 

10/6/2018 5:00 1,044,061 

10/6/2018 6:00 1,051,260 

10/6/2018 7:00 1,186,520 

10/6/2018 8:00 1,366,413 

10/6/2018 9:00 1,641,390 

10/6/2018 10:00 1,868,986 

10/6/2018 11:00 2,095,073 

10/6/2018 12:00 2,244,591 

10/6/2018 13:00 2,162,548 

10/6/2018 14:00 1,977,840 

10/6/2018 15:00 1,928,089 

10/6/2018 16:00 1,925,211 

10/6/2018 17:00 1,872,450 

10/6/2018 18:00 1,854,329 

10/6/2018 19:00 1,803,211 

10/6/2018 20:00 1,729,937 

10/6/2018 21:00 1,588,670 

10/6/2018 22:00 1,426,694 

10/6/2018 23:00 1,329,134 

10/7/2018 0:00 1,130,252 

10/7/2018 1:00 991,808 

10/7/2018 2 :00 898,636 

10/7/2018 3 :00 847,790 

10/7/2018 4:00 825,304 

10/7/2018 5:00 814,070 

10/7/2018 6:00 849,428 

10/7/2018 7 :00 976,320 

10/7/2018 8:00 1,144,198 

10/7/2018 9 :00 1,269,841 

10/7/2018 10:00 1,504,965 



10/7/201811:00 1,757,635 

10/7/2018 12:00 1,983,500 

10/7/201813:00 2,173,300 

10/7/2018 14:00 2,241,779 

10/7/2018 15:00 2,242,429 

10/7/2018 16:00 2,192,626 

10/7/2018 17 :00 2,083,180 

10/7/2018 18:00 2,019,231 

10/7/2018 19:00 1,945,465 

10/7/2018 20:00 1,828,590 

10/7/2018 21 :00 1,652,083 

10/7/2018 22:00 1,479,026 

10/7/2018 23:00 1,274,044 

10/8/2018 0:00 1,127,272 

10/8/2018 1 :00 994,062 

10/8/2018 2:00 879,829 

10/8/2018 3:00 826,287 

10/8/2018 4:00 852,916 

10/8/2018 5:00 892,675 

10/8/2018 6:00 1,003,516 

10/8/2018 7:00 1,020,061 

10/8/2018 8:00 1,129,827 

10/8/2018 9:00 1,196,171 

10/8/2018 10:00 1,270,508 

10/8/2018 11:00 1,523,335 

10/8/2018 12:00 1,778,814 

10/8/2018 13:00 1,982,378 

10/8/2018 14:00 2,153,726 

10/8/2018 15:00 2,233,040 

10/8/2018 16:00 2,281,458 

10/8/2018 17:00 2,340,408 

10/8/2018 18:00 2,242,800 

10/8/2018 19 :00 2,146,570 

10/8/2018 20:00 1,983,161 

10/8/2018 21:00 1,812,373 

10/8/2018 22 :00 1,605,556 

10/8/2018 23 :00 1,381,017 

10/9/2018 0:00 1,201,085 

10/9/2018 1:00 1,074,676 

10/9/2018 2:00 988,501 

10/9/2018 3:00 949,650 

10/9/2018 4:00 930,985 

10/9/2018 5:00 985,792 

10/9/2018 6:00 1,151,663 

10/9/2018 7:00 1,147,091 

10/9/2018 8:00 1,142,406 

10/9/2018 9:00 1,240,571 



10/9/2018 10:00 1,398,502 

10/9/2018 11:00 1,492,825 

10/9/2018 12:00 1,587,879 

10/9/2018 13:00 1,749,006 

10/9/2018 14:00 1,908,357 

10/9/2018 15:00 2,027,629 

10/9/2018 16:00 2,106,578 

10/9/2018 17:00 2,156,507 

10/9/2018 18:00 2,121,007 

10/9/2018 19:00 2,136,860 

10/9/2018 20:00 2,090,574 

10/9/2018 21:00 1,903,055 

10/9/2018 22:00 1,686,885 

10/9/2018 23:00 1,462,658 

10/10/2018 0:00 1,291,599 

10/10/2018 1:00 1,171,256 

10/10/2018 2 :00 1,091,844 

10/10/2018 3:00 1,030,189 

10/10/2018 4:00 1,023,928 

10/10/2018 5:00 1,067,638 

10/10/2018 6:00 1,191,655 

10/10/2018 7:00 1,231,919 

10/10/2018 8:00 1,152,224 

10/10/2018 9:00 1,114,712 

10/10/2018 10:00 1,154,398 

10/10/2018 11:00 1,155,224 

10/10/2018 12:00 1,232,413 

10/10/2018 13:00 1,235,050 

10/10/2018 14:00 1,316,061 

10/10/2018 15:00 1,311,806 

10/10/2018 16:00 1,402,497 

10/10/2018 17:00 1,385,926 

10/10/2018 18:00 1,348,737 

10/10/2018 19:00 1,317,815 

10/10/2018 20:00 1,259,346 

10/10/2018 21:00 1,144,090 

10/10/2018 22:00 966,816 

10/10/2018 23:00 840,022 

10/11/2018 0:00 746,097 

10/11/2018 1:00 675,995 

10/11/2018 2:00 646,516 

10/11/2018 3:00 623,448 

10/11/2018 4:00 658,688 

10/11/2018 5:00 684,919 

10/11/2018 6:00 852,287 

10/11/2018 7 :DO 935,649 

10/11/2018 8:00 868,644 



10/11/2018 9:00 789,529 
10/11/2018 10:00 786,754 
10/11/2018 11:00 799,262 
10/11/2018 12:00 801,248 
10/11/2018 13:00 828,673 
10/11/2018 14:00 829,370 
10/11/2018 15:00 837,619 
10/11/2018 16:00 895,023 
10/11/2018 17:00 1,012,424 
10/11/2018 18:00 1,046,235 
10/11/2018 19:00 1,129,661 
10/11/2018 20:00 1,165,391 
10/11/2018 21:00 1,081,119 
10/11/2018 22:00 964,008 
10/11/2018 23:00 830,822 

10/12/2018 0:00 731,528 
10/12/2018 1:00 702,621 
10/12/2018 2:00 695,534 
10/12/2018 3:00 679,033 
10/12/2018 4:00 723,337 
10/12/2018 5 :00 802,692 
10/12/2018 6:00 996,766 
10/12/2018 7:00 1,119,548 
10/12/2018 8:00 1,091,653 
10/12/2018 9:00 1,048,955 

10/12/2018 10:00 1,063,454 
10/12/2018 11:00 1,067,236 
10/12/2018 12:00 1,071,378 
10/12/2018 13:00 1,005,881 
10/12/2018 14:00 1,051,016 
10/12/2018 15:00 1,120,172 
10/12/2018 16:00 1,193,582 
10/12/2018 17:00 1,287,478 
10/12/2018 18:00 1,285,686 
10/12/2018 19:00 1,270,136 
10/12/2018 20:00 1,284,926 
10/12/2018 21:00 1,182,672 
10/12/2018 22:00 1,098,990 
10/12/2018 23:00 1,024,612 

10/13/2018 0:00 935,854 
10/13/2018 1:00 861,693 
10/13/2018 2:00 832,738 
10/13/2018 3:00 832,016 
10/13/2018 4:00 836,624 
10/13/2018 5:00 878,785 
10/13/2018 6:00 984,197 
10/13/2018 7:00 1,110,088 



10/13/2018 8:00 1,227,738 

10/13/2018 9:00 1,264,544 

10/13/2018 10:00 1,234,093 

10/13/2018 11:00 1,232,705 

10/13/2018 12:00 1,202,750 

10/13/2018 13:00 1,167,671 

10/13/2018 14:00 1,204,450 

10/13/2018 15:00 1,228,702 

10/13/2018 16:00 1,242,635 

10/13/2018 17:00 1,283,292 

10/13/2018 18:00 1,296,150 

10/13/2018 19:00 1,278,791 

10/13/2018 20:00 1,216,800 

10/13/2018 21:00 1,178,701 

10/13/2018 22:00 1,095,694 

10/13/2018 23:00 1,007,767 

10/14/2018 0:00 954,165 

10/14/2018 1:00 881,572 

10/14/2018 2:00 867,284 

10/14/2018 3:00 835,841 

10/14/2018 4:00 855,054 

10/14/2018 5:00 870,888 

10/14/2018 6:00 894,221 

10/14/2018 7:00 1,016,082 

10/14/2018 8:00 1,102,738 

10/14/2018 9:00 1,163,780 

10/14/2018 10:00 1,168,672 

10/14/2018 11:00 1,177,127 

10/14/2018 12:00 1,240,602 

10/14/2018 13:00 1,205,258 

10/14/2018 14:00 1,216,473 

10/14/2018 15:00 1,202,051 

10/14/2018 16:00 1,262,267 

10/14/2018 17:00 1,322,890 

10/14/2018 18:00 1,358,114 

10/14/2018 19:00 1,342,461 

10/14/2018 20:00 1,263,973 

10/14/2018 21:00 1,159,300 

10/14/2018 22:00 1,009,279 

10/14/2018 23:00 876,894 

10/15/2018 0:00 824,802 

10/15/2018 1:00 752,398 

10/15/2018 2:00 768,038 

10/15/2018 3:00 757,667 

10/15/2018 4:00 844,189 

10/15/2018 5:00 968,423 

10/15/2018 6:00 1,171,858 



10/15/2018 7:00 1,299,396 

10/15/2018 8:00 1,219,862 

10/15/2018 9:00 1,216,654 

10/15/2018 10:00 1,174,173 

10/15/2018 11:00 1,161,552 

10/15/2018 12:00 1,166,625 

10/15/2018 13:00 1,110,341 

10/15/2018 14:00 1,083,604 

10/15/2018 15:00 1,066,919 

10/15/2018 16:00 1,139,672 

10/15/2018 17:00 1,323,561 

10/15/2018 18:00 1,410,170 

10/15/2018 19:00 1,447,574 

10/15/2018 20:00 1,450,692 

10/15/2018 21:00 1,373,955 

10/15/2018 22:00 1,283,483 

10/15/2018 23:00 1,189,117 

10/16/2018 0:00 1,136,883 

10/16/2018 1:00 1,122,826 

10/16/2018 2 :00 1,099,732 

10/16/2018 3 :00 1,103,249 

10/16/2018 4:00 1,169,150 

10/16/2018 5:00 1,272,122 

10/16/2018 6:00 1,467,513 

10/16/2018 7:00 1,468,244 

10/16/2018 8:00 1,339,100 

10/16/2018 9:00 1,291,122 

10/16/2018 10:00 1,144,987 

10/16/2018 11:00 1,074,817 

10/16/2018 12:00 1,012,022 

10/16/2018 13 :00 976,077 

10/16/2018 14:00 924,738 

10/16/2018 15:00 909,696 

10/16/2018 16:00 1,022,405 

10/16/2018 17:00 1,163,836 

10/16/2018 18:00 1,230,007 

10/16/2018 19:00 1,295,586 

10/16/2018 20:00 1,273,963 

10/16/2018 21:00 1,279,563 

10/16/2018 22:00 1,189,326 

10/16/2018 23:00 1,106,485 

10/17/2018 0:00 1,030,993 

10/17/2018 1:00 986,633 

10/17/2018 2:00 972,574 

10/17/2018 3:00 970,438 

10/17/2018 4:00 990,880 

10/17/2018 5:00 1,110,166 



10/17/2018 6:00 1,329,093 
10/17/2018 7:00 1,321,825 
10/17/2018 8:00 1,200,655 
10/17/2018 9:00 1,040,409 

10/17/2018 10:00 947,824 
10/17/201811:00 940,423 
10/17/201812:00 870,883 
10/17/201813:00 863,235 
10/17/2018 14:00 819,539 
10/17/201815:00 810,572 
10/17/201816:00 920,904 
10/17/201817:00 1,048,674 
10/17/201818:00 1,152,203 
10/17/2018 19:00 1,182,057 
10/17/2018 20:00 1,197,014 
10/17/2018 21:00 1,143,404 
10/17/2018 22:00 1,024,146 
10/17/2018 23:00 930,463 

10/18/2018 0:00 896,058 
10/18/2018 1:00 864,521 
10/18/2018 2 :00 877,899 
10/18/2018 3:00 924,255 
10/18/2018 4:00 959,160 
10/18/2018 5 :00 1,089,499 
10/18/2018 6:00 1,283,049 
10/18/2018 7:00 1,310,509 
10/18/2018 8:00 1,268,042 
10/18/2018 9:00 1,125,251 

10/18/2018 10:00 1,051,583 
10/18/2018 11:00 946,997 
10/18/2018 12:00 928,003 
10/18/2018 13:00 845,192 
10/18/2018 14:00 889,702 
10/18/2018 15:00 897,138 
10/18/2018 16:00 947,420 
10/18/2018 17:00 1,073,293 
10/18/2018 18:00 1,142,367 
10/18/2018 19:00 1,187,320 
10/18/2018 20:00 1,183,911 
10/18/2018 21:00 1,090,810 
10/18/2018 22:00 1,020,551 
10/18/2018 23:00 980,527 

10/19/2018 0:00 933,996 
10/19/2018 1:00 918,298 
10/19/2018 2:00 914,350 
10/19/2018 3:00 925,149 
10/19/2018 4:00 957,810 



10/19/2018 5:00 1,039,442 
10/19/2018 6:00 1,190,711 
10/19/2018 7:00 1,247,617 
10/19/2018 8:00 1,184,285 
10/19/2018 9:00 1,168,510 

10/19/2018 10:00 1,141,022 
10/19/2018 11:00 1,120,364 
10/19/2018 12:00 1,074,872 
10/19/2018 13:00 1,033,421 
10/19/2018 14:00 1,111,271 
10/19/2018 15:00 1,145,884 
10/19/2018 16:00 1,191,511 
10/19/2018 17:00 1,219,447 
10/19/2018 18:00 1,246,136 
10/19/2018 19:00 1,194,323 
10/19/2018 20:00 1,175,494 
10/19/2018 21:00 1,192,088 
10/19/2018 22:00 1,119,746 
10/19/2018 23:00 1,004,644 

10/20/2018 0:00 913,505 
10/20/2018 1:00 882,212 
10/20/2018 2:00 840,693 
10/20/2018 3 :00 845,756 
10/20/2018 4 :00 837,663 
10/20/2018 5:00 919,808 
10/20/2018 6:00 978,224 
10/20/2018 7 :00 1,077,033 
10/20/2018 8:00 1,181,721 
10/20/2018 9:00 1,151,109 

10/20/2018 10:00 1,111,594 
10/20/2018 11:00 1,070,360 
10/20/2018 12 :00 1,067,338 
10/20/2018 13:00 1,067,297 
10/20/2018 14 :00 1,026,888 
10/20/2018 15:00 998,779 
10/20/2018 16:00 1,032,905 
10/20/2018 17 :00 1,092,954 
10/20/2018 18:00 1,161,775 

10/20/2018 19:00 1,202,312 
10/20/2018 20:00 1,221,817 
10/20/2018 21:00 1,208,691 
10/20/2018 22:00 1,120,609 
10/20/2018 23:00 1,063,415 

10/21/2018 0:00 1,016,150 
10/21/2018 1:00 1,020,458 

10/21/2018 2:00 1,006,716 
10/21/2018 3:00 1,044,124 



10/21/2018 4:00 1,056,341 

10/21/2018 5:00 1,121,476 

10/21/2018 6:00 1,228,914 

10/21/2018 7:00 1,426,618 

10/21/2018 8:00 1,487,318 

10/21/2018 9:00 1,429,448 

10/21/2018 10:00 1,367,423 

10/21/2018 11:00 1,315,506 

10/21/2018 12:00 1,267,830 

10/21/2018 13:00 1,208,899 

10/21/2018 14:00 1,144,094 

10/21/2018 15:00 1,166,833 

10/21/2018 16:00 1,210,716 

10/21/2018 17:00 1,271,080 

10/21/2018 18:00 1,313,969 

10/21/2018 19:00 1,393,056 

10/21/2018 20:00 1,389,109 

10/21/2018 21:00 1,304,753 

10/21/2018 22:00 1,166,136 

10/21/2018 23:00 1,080,973 

10/22/2018 0:00 1,014,871 

10/22/2018 1:00 994,021 

10/22/2018 2 :00 958,379 

10/22/2018 3:00 972,875 

10/22/2018 4:00 1,030,220 

10/22/2018 5:00 1,151,783 

10/22/2018 6:00 1,324,725 

10/22/2018 7:00 1,341,966 

10/22/2018 8:00 1,248,756 

10/22/2018 9:00 1,126,597 

10/22/2018 10:00 986,590 

10/22/2018 11:00 930,562 

10/22/2018 12:00 871,180 

10/22/2018 13:00 857,647 

10/22/2018 14:00 865,933 

10/22/2018 15:00 906,126 

10/22/2018 16:00 970,612 

10/22/2018 17:00 1,066,277 

10/22/2018 18:00 1,167,405 

10/22/2018 19:00 1,166,981 

10/22/2018 20:00 1,144,782 

10/22/2018 21:00 1,061,859 

10/22/2018 22:00 869,124 

10/22/2018 23 :00 844,730 

10/23/2018 0:00 780,901 

10/23/2018 1:00 728,099 

10/23/2018 2:00 692,729 



10/23/2018 3:00 725,620 

10/23/2018 4:00 824,899 
10/23/2018 5:00 943,688 

10/23/2018 6:00 1,114,300 

10/23/2018 7:00 1,201,832 

10/23/2018 8:00 1,105,304 

10/23/2018 9:00 997,368 
10/23/2018 10:00 904,644 

10/23/2018 11:00 894,226 

10/23/2018 12:00 855,270 
10/23/2018 13 :00 810,279 

10/23/2018 14:00 816,917 

10/23/2018 15:00 818,507 
10/23/2018 16:00 913,828 

10/23/2018 17:00 1,061,073 

10/23/2018 18:00 1,105,097 
10/23/2018 19:00 1,205,178 

10/23/2018 20:00 1,178,983 

10/23/2018 21:00 1,112,235 

10/23/2018 22:00 959,684 

10/23/2018 23:00 900,591 

10/24/2018 0:00 902,269 

10/24/2018 1 :00 927,988 

10/24/2018 2 :00 906,665 
10/24/2018 3 :00 946,826 

10/24/2018 4:00 1,034,725 

10/24/2018 5:00 1,158,523 

10/24/2018 6:00 1,337,810 

10/24/2018 7:00 1,430,135 

10/24/2018 8:00 1,292,051 

10/24/2018 9:00 1,193,696 

10/24/2018 10:00 1,076,820 

10/24/2018 11:00 976,526 

10/24/2018 12:00 943,052 

10/24/2018 13:00 899,791 

10/24/2018 14:00 878,834 

10/24/2018 15:00 969,336 

10/24/2018 16:00 1,045,464 

10/24/2018 17:00 1,189,759 

10/24/2018 18:00 1,222,313 

10/24/2018 19:00 1,240,946 

10/24/2018 20:00 1,290,755 

10/24/2018 21:00 1,196,759 

10/24/2018 22:00 1,075,720 

10/24/2018 23:00 1,000,634 

10/25/2018 0:00 934,188 

10/25/2018 1:00 878,536 



10/25/2018 2:00 843,132 

10/25/2018 3:00 835,948 

10/25/2018 4:00 871,178 

10/25/2018 5:00 988,240 

10/25/2018 6:00 1,166,311 

10/25/2018 7:00 1,216,640 

10/25/2018 8:00 1,127,164 

10/25/2018 9:00 1,087,708 

10/25/2018 10:00 1,063,216 

10/25/2018 11:00 1,020,368 

10/25/2018 12 :OD 958,261 

10/25/2018 13:00 966,528 

10/25/2018 14:00 948,437 

10/25/2018 15:00 990,015 

10/25/2018 16:00 1,067,614 

10/25/2018 17 :DO 1,239,089 

10/25/2018 18:00 1,229,074 

10/25/2018 19:00 1,260,734 

10/25/2018 20:00 1,239,859 

10/25/2018 21:00 1,180,479 

10/25/2018 22:00 1,093,391 

10/25/2018 23:00 985,204 

10/26/2018 0:00 903,316 

10/26/2018 1:00 844,469 

10/26/2018 2 :00 822,600 

10/26/2018 3 :OD 846,672 

10/26/2018 4:00 863,201 

10/26/2018 5:00 955,806 

10/26/2018 6:00 1,088,847 

10/26/2018 7 :00 1,173,458 

10/26/2018 8:00 1,136,274 

10/26/2018 9:00 1,144,003 

10/26/2018 10:00 1,118,590 

10/26/2018 11:00 1,059,812 

10/26/2018 12:00 1,036,229 

10/26/2018 13:00 1,062,484 

10/26/2018 14:00 1,110,961 

10/26/2018 15:00 1,155,812 

10/26/2018 16:00 1,251,334 

10/26/2018 17:00 1,217,346 

10/26/2018 18:00 1,253,730 

10/26/2018 19:00 1,211,987 

10/26/2018 20:00 1,202,302 

10/26/2018 21:00 1,159,767 

10/26/2018 22:00 1,085,111 

10/26/2018 23:00 1,070,407 

10/27/2018 0:00 964,195 



10/27/2018 1 :00 945,482 

10/27/2018 2:00 913,413 

10/27/2018 3:00 913,409 

10/27/2018 4:00 939,257 

10/27/2018 5:00 1,006,678 

10/27/2018 6:00 1,098,255 

10/27/2018 7:00 1,228,451 

10/27/2018 8:00 1,318,213 

10/27/2018 9:00 1,251,609 

10/27/2018 10:00 1,167,607 

10/27/2018 11:00 1,105,066 

10/27/2018 12:00 1,033,802 

10/27/2018 13:00 1,018,400 

10/27/2018 14:00 974,067 

10/27/2018 15:00 992,146 

10/27/2018 16:00 1,007,797 

10/27/2018 17:00 1,051,373 

10/27/2018 18:00 1,085,691 

10/27/2018 19:00 1,106,680 

10/27/2018 20:00 1,115,073 

10/27/2018 21:00 1,115,621 

10/27/2018 22:00 1,011,633 

10/27/2018 23:00 944,295 

10/28/2018 0:00 853,180 

10/28/2018 1:00 829,321 

10/28/2018 2 :00 835,025 

10/28/2018 3 :00 839,916 

10/28/2018 4:00 816,450 

10/28/2018 5:00 833,077 

10/28/2018 6:00 909,740 

10/28/2018 7 :00 1,016,779 

10/28/2018 8:00 1,092,571 

10/28/2018 9:00 1,104,515 

10/28/2018 10:00 1,050,542 

10/28/2018 11:00 1,062,388 

10/28/2018 12:00 1,100,137 

10/28/2018 13:00 1,079,395 

10/28/2018 14:00 1,073,292 

10/28/2018 15:00 1,089,283 

10/28/2018 16:00 1,139,896 

10/28/2018 17:00 1,199,003 

10/28/2018 18:00 1,231,808 

10/28/2018 19:00 1,247,815 

10/28/2018 20:00 1,228,811 

10/28/2018 21:00 1,149,936 

10/28/2018 22:00 1,014,548 

10/28/2018 23:00 917,369 



10/29/2018 0:00 838,833 
10/29/2018 1:00 813,608 

10/29/2018 2:00 829,081 

10/29/2018 3:00 870,427 
10/29/2018 4:00 907,069 

10/29/2018 5:00 1,043,785 

10/29/2018 6:00 1,252,204 

10/29/2018 7:00 1,294,874 

10/29/2018 8:00 1,237,583 

10/29/2018 9:00 1,096,569 

10/29/2018 10:00 1,016,716 

10/29/2018 11:00 939,963 
10/29/2018 12:00 903,408 

10/29/2018 13:00 817,718 

10/29/2018 14:00 858,761 

10/29/2018 15:00 857,525 

10/29/2018 16:00 922,377 

10/29/201817:00 1,063,224 

10/29/2018 18:00 1,180,010 

10/29/2018 19:00 1,212,563 

10/29/2018 20:00 1,146,565 
10/29/2018 21:00 1,055,623 

10/29/2018 22:00 879,740 

10/29/2018 23:00 806,523 

10/30/2018 0:00 731,176 

10/30/2018 1:00 678,784 

10/30/2018 2:00 665,742 

10/30/2018 3:00 674,518 

10/30/2018 4:00 713,283 

10/30/2018 5:00 857,948 

10/30/2018 6:00 1,013,946 

10/30/2018 7:00 1,073,554 

10/30/2018 8:00 968,507 

10/30/2018 9:00 882,548 

10/30/2018 10:00 897,574 

10/30/2018 11:00 864,127 

10/30/2018 12:00 824,343 

10/30/2018 13:00 798,173 

10/30/2018 14:00 837,838 

10/30/2018 15:00 889,235 

10/30/2018 16:00 963,309 

10/30/2018 17:00 1,007,290 

10/30/2018 18:00 1,110,239 

10/30/2018 19:00 1,130,457 

10/30/2018 20:00 1,094,380 

10/30/2018 21:00 1,047,770 

10/30/2018 22:00 935,290 



10/30/2018 23:00 833,012 

10/31/2018 0:00 729,360 

10/31/2018 1:00 682,716 

10/31/2018 2:00 659,072 

10/31/2018 3:00 624,138 

10/31/2018 4:00 629,103 

10/31/2018 5:00 696,386 

10/31/2018 6:00 853,796 

10/31/2018 7:00 925,216 

10/31/2018 8:00 898,670 

10/31/2018 9:00 891,819 

10/31/2018 10:00 917,126 

10/31/2018 11:00 982,036 

10/31/2018 12:00 912,695 

10/31/2018 13:00 938,604 

10/31/2018 14:00 903,793 

10/31/2018 15:00 972,203 

10/31/2018 16:00 1,045,686 

10/31/2018 17:00 1,174,050 

10/31/2018 18:00 1,135,837 

10/31/2018 19:00 1,142,468 

10/31/2018 20:00 1,173,966 

10/31/2018 21:00 1,130,186 

10/31/2018 22:00 1,015,573 

10/31/2018 23:00 860,363 

11/1/2018 0:00 849,530 

11/1/2018 1:00 834,908 

11/1/2018 2:00 804,919 

11/1/2018 3:00 841,512 

11/1/2018 4:00 848,568 

11/1/2018 5:00 983,222 

11/1/2018 6:00 1,158,212 

11/1/2018 7:00 1,235,941 

11/1/2018 8:00 1,192,055 

11/1/2018 9:00 1,171,900 

11/1/2018 10:00 1,157,828 

11/1/2018 11:00 1,133,615 

11/1/2018 12:00 1,136,523 

11/1/2018 13:00 1,154,466 

11/1/2018 14:00 1,168,506 

11/1/2018 15:00 1,198,493 

11/1/2018 16:00 1,288,799 

11/1/2018 17:00 1,417,196 

11/1/2018 18:00 1,469,238 

11/1/2018 19:00 1,455,128 

11/1/2018 20:00 1,480,577 

11/1/2018 21:00 1,373,671 



11/1/2018 22:00 1,240,831 

11/1/2018 23:00 1,176,283 

11/2/2018 0:00 1,069,850 

11/2/2018 1:00 1,061,064 

11/2/2018 2 :00 1,047,039 

11/2/2018 3:00 1,074,083 

11/2/2018 4:00 1,100,022 

11/2/2018 5:00 1,210,195 

11/2/2018 6:00 1,372,479 

11/2/2018 7 :00 1,417,971 

11/2/2018 8:00 1,352,986 

11/2/2018 9:00 1,256,344 

11/2/2018 10:00 1,192,818 

11/2/2018 11:00 1,128,683 

11/2/2018 12 :00 1,065,502 

11/2/2018 13 :00 1,062,428 

11/2/2018 14:00 1,079,183 

11/2/2018 15:00 1,117,307 

11/2/2018 16:00 1,170,809 

11/2/2018 17:00 1,272,529 

11/2/2018 18:00 1,316,229 

11/2/2018 19:00 1,326,242 

11/2/2018 20:00 1,342,247 

11/2/2018 21:00 1,239,898 

11/2/2018 22:00 1,242,040 

11/2/2018 23:00 1,188,422 

11/3/2018 0:00 1,125,718 

11/3/2018 1:00 1,073,729 

11/3/2018 2:00 1,073,560 

11/3/2018 3 :00 1,063,612 

11/3/2018 4:00 1,088,270 

11/3/2018 5:00 1,136,696 

11/3/2018 6:00 1,244,594 

11/3/2018 7:00 1,378,128 

11/3/2018 8:00 1,428,364 

11/3/2018 9:00 1,470,157 

11/3/2018 10:00 1,455,401 

11/3/2018 11:00 1,422,460 

11/3/2018 12:00 1,397,652 

11/3/2018 13 :00 1,313,602 

11/3/2018 14:00 1,313,717 

11/3/2018 15:00 1,342,598 

11/3/2018 16:00 1,348,747 

11/3/2018 17:00 1,410,753 

11/3/2018 18:00 1,436,650 

11/3/2018 19:00 1,417,908 

11/3/2018 20:00 1,422,642 



11/3/2018 21:00 1,338,008 

11/3/2018 22:00 1,222,865 

11/3/2018 23:00 1,116,415 

11/4/2018 0:00 1,055,815 

11/4/2018 1:00 931,043 

11/4/2018 2:00 893,739 

11/4/2018 3:00 873,025 

11/4/2018 4:00 886,504 

11/4/2018 5:00 921,032 

11/4/2018 6:00 1,002,126 

11/4/2018 7 :DO 1,153,467 

11/4/2018 8:00 1,235,618 

11/4/2018 9:00 1,308,500 

11/4/2018 10:00 1,344,508 

11/4/2018 11:00 1,328,136 

11/4/2018 12:00 1,374,471 

11/4/2018 13:00 1,368,099 

11/4/2018 14:00 1,353,356 

11/4/2018 15:00 1,362,119 

11/4/2018 16:00 1,423,454 

11/4/2018 17:00 1,543,745 

11/4/2018 18:00 1,557,406 

11/4/2018 19:00 1,505,198 

11/4/2018 20:00 1,402,875 

11/4/2018 21:00 1,315,493 

11/4/2018 22:00 1,203,103 

11/4/2018 23:00 1,093,065 

11/5/2018 0:00 1,008,598 

11/5/2018 1:00 976,261 

11/5/2018 2:00 989,739 

11/5/2018 3:00 971,542 

11/5/2018 4:00 1,069,416 

11/5/2018 5:00 1,210,429 

11/5/2018 6:00 1,428,758 

11/5/2018 7 :OD 1,411,441 

11/5/2018 8:00 1,297,213 

11/5/2018 9:00 1,241,675 

11/5/2018 10:00 1,194,787 

11/5/2018 11:00 1,185,176 

11/5/2018 12:00 1,214,524 

11/5/2018 13:00 1,257,704 

11/5/2018 14:00 1,304,579 

11/5/2018 15:00 1,336,744 

11/5/2018 16:00 1,445,598 

11/5/2018 17 :00 1,555,743 

11/5/2018 18:00 1,591,491 

11/5/2018 19:00 1,513,663 



11/5/2018 20:00 1,477,947 
11/5/2018 21:00 1,334,284 
11/5/2018 22:00 1,223,143 
11/5/2018 23:00 1,092,479 

11/6/2018 0:00 1,030,633 
11/6/2018 1:00 988,737 
11/6/2018 2:00 989,368 
11/6/2018 3:00 989,334 
11/6/2018 4:00 1,039,399 
11/6/2018 5:00 1,185,280 
11/6/2018 6:00 1,342,439 
11/6/2018 7:00 1,334,449 
11/6/2018 8:00 1,223,029 
11/6/2018 9:00 1,094,125 

11/6/2018 10:00 1,032,544 
11/6/2018 11:00 1,010,140 
11/6/2018 12 :DO 940,498 
11/6/2018 13:00 915,781 
11/6/2018 14:00 945,517 
11/6/2018 15:00 1,033,583 
11/6/2018 16:00 1,167,870 
11/6/2018 17 :00 1,351,535 
11/6/2018 18:00 1,461,791 
11/6/2018 19:00 1,440,795 
11/6/2018 20:00 1,362,581 
11/6/2018 21:00 1,252,082 
11/6/2018 22:00 1,179,795 
11/6/2018 23:00 1,068,256 
11/7/2018 0:00 1,043,342 
11/7/2018 1:00 1,051,218 
11/7/2018 2:00 1,069,801 
11/7/2018 3:00 1,056,079 
11/7/2018 4:00 1,195,663 
11/7/2018 5 :OD 1,300,114 
11/7/2018 6:00 1,503,239 
11/7/2018 7:00 1,484,386 
11/7/2018 8:00 1,336,506 
11/7/2018 9:00 1,211,938 

11/7/2018 10:00 1,125,225 
11/7/2018 11:00 1,060,262 
11/7/201812:00 1,013,070 
11/7/201813:00 986,155 

11/7/2018 14:00 946,512 
11/7/2018 15:00 1,008,236 
11/7/2018 16:00 1,205,747 
11/7/201817:00 1,419,649 
11/7/2018 18:00 1,570,020 



11/7/2018 19:00 1,574,374 

11/7/2018 20:00 1,592,758 

11/7/2018 21:00 1,452,298 

11/7/2018 22:00 1,347,249 

11/7/2018 23 :00 1,291,377 

11/8/2018 0:00 1,247,531 

11/8/2018 1:00 1,226,666 

11/8/2018 2:00 1,202,849 

11/8/2018 3:00 1,216,209 

11/8/2018 4:00 1,300,868 

11/8/2018 5:00 1,438,253 

11/8/2018 6:00 1,629,003 

11/8/2018 7 :00 1,649,883 

11/8/2018 8:00 1,596,166 

11/8/2018 9:00 1,461,731 

11/8/2018 10:00 1,385,477 

11/8/2018 11:00 1,297,507 

11/8/2018 12:00 1,239,334 

11/8/2018 13:00 1,222,132 

11/8/2018 14:00 1,278,227 

11/8/2018 15:00 1,362,826 

11/8/2018 16:00 1,533,030 

11/8/2018 17:00 1,723,837 

11/8/2018 18:00 1,760,432 

11/8/2018 19:00 1,788,455 

11/8/2018 20:00 1,762,920 

11/8/2018 21:00 1,701,916 

11/8/2018 22:00 1,511,463 

11/8/2018 23:00 1,377,905 

11/9/2018 0:00 1,322,753 

11/9/2018 1:00 1,302,341 

11/9/2018 2:00 1,244,761 

11/9/2018 3:00 1,286,909 

11/9/2018 4:00 1,363,562 

11/9/2018 5:00 1,506,882 

11/9/2018 6:00 1,642,832 

11/9/2018 7:00 1,667,130 

11/9/2018 8:00 1,593,256 

11/9/2018 9:00 1,587,024 

11/9/2018 10:00 1,588,278 

11/9/2018 11:00 1,621,718 

11/9/2018 12:00 1,614,234 

11/9/2018 13:00 1,635,828 

11/9/2018 14:00 1,640,217 

11/9/2018 15:00 1,695,094 

11/9/2018 16:00 1,764,044 

11/9/2018 17:00 1,931,174 



11/9/2018 18:00 1,955,814 

11/9/2018 19:00 1,936,372 

11/9/2018 20:00 1,900,493 

11/9/2018 21:00 1,849,966 

11/9/2018 22:00 1,814,966 

11/9/2018 23:00 1,762,574 

11/10/2018 0:00 1,702,686 

11/10/2018 1:00 1,720,037 

11/10/2018 2:00 1,673,521 

11/10/2018 3 :00 1,693,356 

11/10/2018 4:00 1,767,336 

11/10/2018 5:00 1,860,976 

11/10/2018 6:00 1,976,614 

11/10/2018 7:00 2,084,186 

11/10/2018 8:00 2,063,270 

11/10/2018 9:00 1,970,356 

11/10/2018 10:00 1,789,506 

11/10/2018 11:00 1,737,939 

11/10/2018 12:00 1,665,578 

11/10/2018 13:00 1,574,212 

11/10/2018 14:00 1,560,388 

11/10/2018 15:00 1,626,969 

11/10/2018 16:00 1,766,232 

11/10/2018 17:00 1,936,936 

11/10/2018 18:00 2,016,534 

11/10/2018 19:00 2,000,294 

11/10/2018 20:00 1,983,139 

11/10/2018 21:00 1,900,408 

11/10/2018 22:00 1,783,102 

11/10/2018 23 :00 1,670,166 

11/11/2018 0:00 1,601,361 

11/11/2018 1:00 1,567,117 

11/11/2018 2:00 1,484,432 

11/11/2018 3:00 1,518,988 

11/11/2018 4:00 1,531,895 

11/11/2018 5:00 1,559,173 

11/11/2018 6:00 1,694,481 

11/11/2018 7:00 1,814,521 

11/11/2018 8:00 1,822,944 

11/11/2018 9:00 1,798,454 

11/11/2018 10:00 1,708,145 

11/11/2018 11:00 1,621,194 

11/11/2018 12:00 1,575,236 

11/11/2018 13:00 1,594,560 

11/11/2018 14:00 1,581,519 

11/11/2018 15:00 1,644,986 

11/11/2018 16:00 1,733,168 



11/11/2018 17:00 1,822,721 

11/11/2018 18:00 1,840,171 

11/11/2018 19:00 1,850,045 

11/11/2018 20:00 1,806,328 

11/11/2018 21:00 1,682,272 

11/11/2018 22:00 1,543,531 

11/11/2018 23:00 1,378,760 

11/12/2018 0:00 1,297,411 

11/12/2018 1:00 1,277,821 

11/12/2018 2 :00 1,211,687 

11/12/2018 3:00 1,231,430 

11/12/2018 4:00 1,303,789 

11/12/2018 5:00 1,409,444 

11/12/2018 6:00 1,570,224 

11/12/2018 7:00 1,624,593 

11/12/2018 8:00 1,566,422 

11/12/2018 9:00 1,560,975 

11/12/2018 10:00 1,623,050 

11/12/2018 11:00 1,663,870 

11/12/2018 12:00 1,687,148 

11/12/2018 13:00 1,727,465 

11/12/2018 14:00 1,768,833 

11/12/2018 15:00 1,820,923 

11/12/2018 16:00 1,995,657 

11/12/2018 17:00 2,141,870 

11/12/2018 18:00 2,139,395 

11/12/2018 19:00 2,124,141 

11/12/2018 20:00 2,078,632 

11/12/2018 21:00 1,975,358 

11/12/2018 22:00 1,868,862 

11/12/2018 23:00 1,739,187 

11/13/2018 0:00 1,637,704 

11/13/2018 1:00 1,619,684 

11/13/2018 2:00 1,608,428 

11/13/2018 3:00 1,669,276 

11/13/2018 4:00 1,745,507 

11/13/2018 5:00 1,889,911 

11/13/2018 6:00 2,053,977 

11/13/2018 7:00 2,111,785 

11/13/2018 8:00 2,005,618 

11/13/2018 9:00 1,931,346 

11/13/2018 10:00 1,825,969 

11/13/2018 11:00 1,697,903 

11/13/2018 12:00 1,647,472 

11/13/2018 13:00 1,591,428 

11/13/2018 14:00 1,627,299 

11/13/2018 15:00 1,742,010 



11/13/2018 16:00 1,945,605 

11/13/2018 17:00 2,202,218 

11/13/2018 18:00 2,284,162 

11/13/2018 19:00 2,303,357 

11/13/2018 20:00 2,295,028 

11/13/2018 21:00 2,209,053 

11/13/2018 22:00 2,049,600 

11/13/2018 23:00 1,925,109 

11/14/2018 0:00 1,878,683 

11/14/2018 1:00 1,865,385 

11/14/2018 2:00 1,898,721 

11/14/2018 3:00 1,929,405 

11/14/2018 4:00 2,037,429 

11/14/2018 5:00 2,171,338 

11/14/2018 6:00 2,301,421 

11/14/2018 7:00 2,286,752 

11/14/2018 8:00 2,144,931 

11/14/2018 9:00 2,000,372 

11/14/2018 10:00 1,897,559 

11/14/2018 11:00 1,820,697 

11/14/2018 12:00 1,706,731 

11/14/2018 13:00 1,690,324 

11/14/2018 14:00 1,745,732 

11/14/2018 15:00 1,805,048 

11/14/2018 16:00 1,966,149 

11/14/2018 17:00 2,146,550 

11/14/2018 18:00 2,161,870 

11/14/2018 19:00 2,167,605 

11/14/2018 20:00 2,112,010 

11/14/2018 21:00 2,035,993 

11/14/2018 22:00 1,890,423 

11/14/2018 23:00 1,715,808 

11/15/2018 0:00 1,648,749 

11/15/2018 1:00 1,579,096 

11/15/2018 2:00 1,567,964 

11/15/2018 3:00 1,590,037 

11/15/2018 4:00 1,681,346 

11/15/2018 5 :00 1,778,138 

11/15/2018 6:00 1,854,112 

11/15/2018 7:00 1,925,399 

11/15/2018 8:00 1,914,887 

11/15/2018 9:00 1,863,210 

11/15/2018 10:00 1,858,374 

11/15/2018 11:00 1,847,848 

11/15/2018 12:00 1,793,384 

11/15/2018 13:00 1,726,386 

11/15/2018 14:00 1,644,964 



11/15/2018 15:00 1,599,474 

11/15/2018 16:00 1,792,218 

11/15/2018 17:00 2,049,592 

11/15/2018 18:00 2,134,705 

11/15/2018 19:00 2,081,337 

11/15/2018 20:00 2,047,008 

11/15/2018 21:00 1,930,810 

11/15/2018 22:00 1,801,972 

11/15/2018 23:00 1,671,170 

11/16/2018 0:00 1,630,882 

11/16/2018 1:00 1,575,271 

11/16/2018 2:00 1,564,442 

11/16/2018 3:00 1,526,768 

11/16/2018 4:00 1,623,565 

11/16/2018 5:00 1,723,303 

11/16/2018 6:00 1,886,134 

11/16/2018 7:00 1,870,349 

11/16/2018 8:00 1,662,676 

11/16/2018 9:00 1,485,794 

11/16/2018 10:00 1,397,704 

11/16/2018 11:00 1,327,992 

11/16/2018 12:00 1,259,881 

11/16/2018 13:00 1,193,068 

11/16/2018 14:00 1,172,038 

11/16/2018 15:00 1,210,060 

11/16/2018 16:00 1,349,730 

11/16/2018 17:00 1,585,033 

11/16/2018 18:00 1,689,402 

11/16/2018 19:00 1,677,042 

11/16/2018 20:00 1,695,241 

11/16/2018 21:00 1,648,417 

11/16/2018 22:00 1,587,996 

11/16/2018 23:00 1,488,320 

11/17/2018 0:00 1,460,853 

11/17/20181:00 1,404,105 

11/17/2018 2:00 1,400,804 

11/17/2018 3:00 1,429,726 

11/17/2018 4:00 1,472,634 

11/17/2018 5:00 1,533,829 

11/17/2018 6:00 1,617,579 

11/17/2018 7:00 1,765,016 

11/17/2018 8:00 1,737,905 

11/17/2018 9:00 1,612,791 

11/17/2018 10:00 1,499,011 

11/17/2018 11:00 1,434,192 

11/17/2018 12:00 1,364,673 

11/17/2018 13:00 1,331,335 



11/17/2018 14:00 1,314,571 

11/17/2018 15:00 1,346,249 

11/17/2018 16:00 1,454,341 

11/17/201817:00 1,610,645 

11/17/2018 18:00 1,644,628 

11/17/2018 19:00 1,628,816 

11/17/2018 20:00 1,597,447 

11/17/2018 21:00 1,540,887 

11/17/2018 22:00 1,463,627 

11/17/2018 23:00 1,341,448 

11/18/2018 0:00 1,283,453 

11/18/2018 1:00 1,229,762 

11/18/2018 2:00 1,201,981 

11/18/2018 3:00 1,199,003 

11/18/2018 4:00 1,249,235 

11/18/2018 5:00 1,306,477 

11/18/2018 6:00 1,427,987 

11/18/2018 7:00 1,618,778 

11/18/2018 8:00 1,722,358 

11/18/2018 9:00 1,761,944 

11/18/2018 10:00 1,761,392 

11/18/2018 11:00 1,774,097 

11/18/2018 12:00 1,849,624 

11/18/2018 13:00 1,817,512 

11/18/2018 14:00 1,823,778 

11/18/2018 15:00 1,861,261 

11/18/2018 16:00 1,939,166 

11/18/2018 17:00 2,032,221 

11/18/2018 18:00 2,025,286 

11/18/2018 19:00 2,004,264 

11/18/2018 20:00 1,935,017 

11/18/2018 21:00 1,811,419 

11/18/2018 22:00 1,619,287 

11/18/2018 23:00 1,469,306 

11/19/2018 0:00 1,364,663 

11/19/2018 1:00 1,364,187 

11/19/2018 2:00 1,327,921 

11/19/2018 3:00 1,349,185 

11/19/2018 4:00 1,428,154 

11/19/2018 5:00 1,560,414 

11/19/2018 6:00 1,713,837 

11/19/2018 7:00 1,736,382 

11/19/2018 8:00 1,728,264 

11/19/2018 9:00 1,659,569 

11/19/2018 10:00 1,632,082 

11/19/2018 11:00 1,601,580 

11/19/2018 12:00 1,529,564 



11/19/2018 13:00 1,546,627 

11/19/2018 14:00 1,560,645 

11/19/2018 15:00 1,590,614 

11/19/2018 16:00 1,730,132 

11/19/2018 17:00 1,873,445 

11/19/2018 18:00 1,921,637 

11/19/2018 19:00 1,927,542 

11/19/2018 20:00 1,896,269 

11/19/2018 21:00 1,787,501 

11/19/2018 22:00 1,683,862 

11/19/2018 23:00 1,521,721 

11/20/2018 0:00 1,477,447 

11/20/2018 1:00 1,374,229 

11/20/2018 2 :00 1,393,684 

11/20/2018 3:00 1,391,737 

11/20/2018 4:00 1,482,573 

11/20/2018 5 :00 1,596,732 

11/20/2018 6:00 1,797,471 

11/20/2018 7:00 1,883,215 

11/20/2018 8:00 1,787,345 

11/20/2018 9:00 1,764,906 

11/20/2018 10:00 1,745,599 

11/20/2018 11:00 1,683,777 

11/20/2018 12:00 1,655,961 

11/20/2018 13:00 1,564,943 

11/20/2018 14:00 1,488,576 

11/20/2018 15:00 1,520,752 

11/20/2018 16:00 1,719,330 

11/20/2018 17:00 1,980,255 

11/20/2018 18:00 2,078,205 

11/20/2018 19:00 2,073,368 

11/20/2018 20:00 2,077,712 

11/20/2018 21:00 1,925,883 

11/20/2018 22:00 1,838,371 

11/20/2018 23:00 1,729,950 

11/21/2018 0:00 1,624,550 

11/21/2018 1:00 1,573,566 

11/21/2018 2:00 1,582,112 

11/21/2018 3:00 1,593,028 

11/21/2018 4:00 1,648,943 

11/21/2018 5:00 1,742,428 

11/21/2018 6:00 1,883,069 

11/21/2018 7:00 1,894,222 

11/21/2018 8:00 1,759,723 

11/21/2018 9:00 1,562,532 

11/21/2018 10:00 1,460,535 

11/21/2018 11:00 1,374,975 



11/21/2018 12:00 1,300,146 
11/21/2018 13:00 1,261,327 
11/21/2018 14:00 1,261,860 
11/21/2018 15:00 1,251,725 
11/21/2018 16:00 1,456,219 
11/21/2018 17:00 1,687,027 
11/21/2018 18:00 1,689,305 
11/21/2018 19:00 1,659,543 
11/21/2018 20:00 1,704,856 
11/21/2018 21:00 1,694,217 
11/21/2018 22:00 1,656,052 
11/21/2018 23:00 1,520,061 

11/22/2018 0:00 1,479,167 
11/22/2018 1:00 1,424,812 
11/22/2018 2 :00 1,395,780 
11/22/2018 3:00 1,409,618 
11/22/2018 4:00 1,480,827 
11/22/2018 5:00 1,552,339 
11/22/2018 6:00 1,663,791 
11/22/2018 7:00 1,844,485 
11/22/2018 8:00 1,876,032 
11/22/2018 9:00 1,792,090 

11/22/2018 10:00 1,690,666 
11/22/2018 11:00 1,639,527 
11/22/2018 12:00 1,496,850 
11/22/2018 13:00 1,438,069 
11/22/2018 14:00 1,400,279 
11/22/2018 15:00 1,339,085 
11/22/2018 16:00 1,301,294 
11/22/2018 17:00 1,335,992 
11/22/2018 18:00 1,337,354 
11/22/2018 19:00 1,363,030 
11/22/2018 20:00 1,446,025 
11/22/2018 21:00 1,399,765 
11/22/2018 22 :00 1,365,651 
11/22/2018 23:00 1,354,529 

11/23/2018 0:00 1,276,790 
11/23/2018 1:00 1,210,795 
11/23/2018 2:00 1,184,073 
11/23/2018 3:00 1,193,605 
11/23/2018 4:00 1,279,498 
11/23/2018 5:00 1,371,954 
11/23/2018 6:00 1,369,562 
11/23/2018 7:00 1,476,964 
11/23/2018 8:00 1,628,842 
11/23/2018 9:00 1,630,606 

11/23/2018 10:00 1,649,250 



11/23/2018 11:00 1,637,537 

11/23/2018 12:00 1,591,821 

11/23/2018 13:00 1,608,227 

11/23/2018 14:00 1,642,517 

11/23/2018 15:00 1,629,022 

11/23/2018 16:00 1,690,663 

11/23/2018 17:00 1,685,430 

11/23/2018 18:00 1,733,764 

11/23/2018 19:00 1,709,199 

11/23/2018 20:00 1,649,644 

11/23/2018 21:00 1,602,371 

11/23/2018 22:00 1,506,347 

11/23/2018 23:00 1,382,428 

11/24/2018 0:00 1,225,842 

11/24/2018 1:00 1,199,167 

11/24/2018 2:00 1,108,741 

11/24/2018 3:00 1,130,483 

11/24/2018 4:00 1,183,908 

11/24/2018 5:00 1,232,846 

11/24/2018 6:00 1,301,128 

11/24/2018 7:00 1,477,105 

11/24/2018 8:00 1,508,016 

11/24/2018 9:00 1,439,967 

11/24/2018 10:00 1,278,447 

11/24/2018 11:00 1,294,610 

11/24/2018 12:00 1,249,499 

11/24/2018 13:00 1,206,035 

11/24/2018 14:00 1,218,764 

11/24/2018 15:00 1,180,329 

11/24/2018 16:00 1,313,564 

11/24/2018 17:00 1,414,713 

11/24/2018 18:00 1,429,695 

11/24/2018 19:00 1,435,108 

11/24/2018 20:00 1,493,617 

11/24/2018 21:00 1,474,424 

11/24/2018 22 :00 1,399,158 

11/24/2018 23:00 1,256,447 

11/25/2018 0:00 1,173,131 

11/25/2018 1:00 1,166,168 

11/25/2018 2:00 1,066,175 

11/25/2018 3:00 1,102,365 

11/25/2018 4:00 1,055,893 

11/25/2018 5:00 1,104,667 

11/25/2018 6:00 1,239,965 

11/25/2018 7:00 1,331,935 

11/25/2018 8:00 1,450,351 

11/25/2018 9:00 1,436,994 



11/25/2018 10:00 1,343,091 

11/25/2018 11:00 1,412,233 

11/25/2018 12:00 1,581,148 

11/25/2018 13:00 1,580,165 

11/25/2018 14:00 1,640,209 

11/25/2018 15:00 1,670,708 

11/25/2018 16:00 1,710,595 

11/25/2018 17:00 1,886,450 

11/25/2018 18:00 1,819,383 

11/25/2018 19:00 1,872,411 

11/25/2018 20:00 1,984,423 

11/25/2018 21:00 1,914,155 

11/25/2018 22:00 1,832,656 

11/25/2018 23:00 1,696,577 

11/26/2018 0:00 1,583,966 

11/26/2018 1:00 1,561,317 

11/26/2018 2:00 1,572,253 

11/26/2018 3:00 1,574,781 

11/26/2018 4:00 1,658,658 

11/26/2018 5:00 1,819,082 

11/26/2018 6:00 2,004,609 

11/26/2018 7:00 2,035,671 

11/26/2018 8:00 2,002,881 

11/26/2018 9:00 1,990,062 

11/26/2018 10:00 1,984,194 

11/26/2018 11:00 1,991,363 

11/26/2018 12:00 1,999,970 

11/26/2018 13:00 1,986,293 

11/26/2018 14:00 1,962,747 

11/26/2018 15:00 1,996,646 

11/26/2018 16:00 2,203,545 

11/26/2018 17:00 2,407,965 

11/26/2018 18:00 2,478,447 

11/26/2018 19:00 2,488,917 

11/26/2018 20:00 2,430,747 

11/26/2018 21:00 2,271,099 

11/26/2018 22:00 2,128,929 

11/26/2018 23:00 1,986,789 

11/27/2018 0:00 1,924,470 

11/27/2018 1:00 1,897,156 

11/27/2018 2:00 1,907,636 

11/27/2018 3:00 1,898,615 

11/27/2018 4:00 1,970,401 

11/27/2018 5:00 2,131,547 

11/27/2018 6:00 2,297,297 

11/27/2018 7:00 2,286,911 

11/27/2018 8:00 2,163,411 



11/27/2018 9:00 2,082,360 

11/27/2018 10:00 1,960,276 

11/27/2018 11:00 1,821,725 

11/27/201812:00 1,754,046 

11/27/2018 13:00 1,712,906 

11/27/2018 14:00 1,737,783 

11/27/2018 15:00 1,808,647 

11/27/2018 16:00 2,030,506 

11/27/2018 17:00 2,357,979 

11/27/201818:00 2,442,756 

11/27/201819:00 2,468,495 

11/27/2018 20:00 2,468,151 

11/27/2018 21:00 2,326,165 

11/27/2018 22:00 2,169,062 

11/27/2018 23:00 2,052,105 

11/28/2018 0:00 2,023,724 

11/28/2018 1:00 1,979,052 

11/28/2018 2:00 2,002,912 

11/28/2018 3:00 2,009,007 

11/28/2018 4:00 2,052,617 

11/28/2018 5:00 2,146,907 

11/28/2018 6:00 2,297,878 

11/28/2018 7:00 2,242,518 

11/28/2018 8:00 2,145,632 

11/28/2018 9:00 2,114,418 

11/28/2018 10:00 1,936,780 

11/28/2018 11:00 1,901,819 

11/28/2018 12:00 1,851,820 

11/28/2018 13:00 1,864,543 

11/28/2018 14:00 1,920,263 

11/28/2018 15:00 1,911,037 

11/28/2018 16:00 2,044,442 

11/28/2018 17:00 2,266,462 

11/28/2018 18:00 2,299,578 

11/28/2018 19:00 2,270,658 

11/28/2018 20:00 2,215,894 

11/28/2018 21:00 2,069,370 

11/28/2018 22:00 1,915,887 

11/28/2018 23:00 1,719,014 

11/29/2018 0:00 1,648,963 

11/29/2018 1:00 1,608,056 

11/29/2018 2:00 1,593,188 

11/29/2018 3:00 1,604,764 

11/29/2018 4:00 1,676,399 

11/29/2018 5:00 1,818,349 

11/29/2018 6:00 1,969,514 

11/29/2018 7:00 1,987,723 



11/29/2018 8:00 1,844,621 

11/29/2018 9:00 1,631,086 

11/29/2018 10:00 1,436,353 

11/29/2018 11:00 1,299,626 

11/29/2018 12:00 1,277,680 

11/29/2018 13:00 1,249,010 

11/29/2018 14:00 1,223,289 

11/29/2018 15:00 1,233,655 

11/29/2018 16:00 1,382,033 

11/29/2018 17:00 1,594,222 

11/29/2018 18:00 1,671,658 

11/29/2018 19:00 1,697,710 

11/29/2018 20:00 1,686,954 

11/29/2018 21:00 1,584,439 

11/29/2018 22:00 1,462,723 

11/29/2018 23:00 1,303,333 

11/30/2018 0:00 1,213,940 

11/30/2018 1:00 1,203,984 

11/30/2018 2:00 1,193,904 

11/30/2018 3:00 1,181,689 

11/30/2018 4:00 1,244,655 

11/30/2018 5:00 1,362,950 

11/30/2018 6:00 1,481,482 

11/30/2018 7:00 1,544,222 

11/30/2018 8:00 1,578,009 

11/30/2018 9:00 1,474,988 

11/30/2018 10:00 1,429,758 

11/30/2018 11:00 1,392,219 

11/30/2018 12:00 1,254,234 

11/30/2018 13:00 1,241,575 

11/30/2018 14:00 1,250,870 

11/30/2018 15:00 1,362,737 

11/30/2018 16:00 1,454,685 

11/30/2018 17:00 1,606,076 

11/30/2018 18:00 1,633,914 

11/30/2018 19:00 1,606,528 

11/30/2018 20:00 1,554,861 

11/30/2018 21:00 1,484,894 

11/30/2018 22:00 1,379,535 

11/30/2018 23:00 1,256,424 

12/1/2018 0:00 1,243,123 

12/1/2018 1:00 1,176,967 

12/1/2018 2 :00 1,107,326 

12/1/2018 3:00 1,047,009 

12/1/2018 4:00 1,101,077 

12/1/2018 5:00 1,131,849 

12/1/2018 6:00 1,215,132 



12/1/2018 7:00 1,332,999 
12/1/2018 8:00 1,373,787 

12/1/2018 9:00 1,324,955 

12/1/2018 10:00 1,344,729 
12/1/2018 11:00 1,310,024 

12/1/2018 12:00 1,172,320 

12/1/2018 13:00 1,199,875 
12/1/2018 14:00 1,190,647 

12/1/2018 15:00 1,188,090 
12/1/2018 16:00 1,252,954 

12/1/2018 17:00 1,417,483 

12/1/2018 18:00 1,443,812 
12/1/2018 19:00 1,404,854 

12/1/2018 20:00 1,361,304 

12/1/2018 21:00 1,308,856 
12/1/2018 22:00 1,256,165 

12/1/2018 23 :00 1,207,378 

12/2/2018 0:00 1,116,779 
12/2/2018 1:00 1,061,646 

12/2/2018 2 :00 1,060,498 
12/2/2018 3:00 1,045,984 
12/2/2018 4:00 1,063,777 

12/2/2018 5:00 1,145,526 

12/2/2018 6:00 1,271,086 
12/2/2018 7:00 1,399,681 

12/2/2018 8:00 1,546,298 

12/2/2018 9:00 1,634,100 
12/2/2018 10:00 1,667,951 

12/2/2018 11:00 1,719,137 

12/2/2018 12:00 1,736,081 

12/2/2018 13:00 1,749,562 

12/2/2018 14:00 1,800,030 
12/2/2018 15:00 1,855,201 

12/2/2018 16:00 1,962,252 

12/2/2018 17:00 2,076,753 

12/2/2018 18:00 2,052,558 

12/2/2018 19:00 2,047,513 

12/2/2018 20:00 2,005,507 

12/2/2018 21:00 1,871,542 

12/2/2018 22:00 1,669,312 

12/2/2018 23:00 1,495,752 

12/3/2018 0:00 1,366,160 

12/3/2018 1:00 1,344,696 

12/3/2018 2 :00 1,307,756 

12/3/2018 3:00 1,304,141 

12/3/2018 4:00 1,441,667 

12/3/2018 5:00 1,555,714 



12/3/2018 6:00 1,785,191 
12/3/2018 7:00 1,820,235 
12/3/2018 8:00 1,769,839 
12/3/2018 9:00 1,695,480 

12/3/2018 10:00 1,706,147 
12/3/2018 11:00 1,718,845 
12/3/2018 12:00 1,709,007 
12/3/2018 13:00 1,752,636 
12/3/2018 14:00 1,789,977 
12/3/2018 15:00 1,812,170 
12/3/2018 16:00 2,006,963 
12/3/2018 17:00 2,157,424 
12/3/2018 18:00 2,207,393 
12/3/2018 19:00 2,196,689 
12/3/2018 20:00 2,237,706 
12/3/2018 21:00 2,074,848 
12/3/2018 22:00 1,914,764 
12/3/2018 23:00 1,698,841 
12/4/2018 0:00 1,595,831 
12/4/2018 1:00 1,544,735 
12/4/2018 2:00 1,513,808 
12/4/2018 3:00 1,509,247 
12/4/2018 4:00 1,575,642 
12/4/2018 5:00 1,703,520 
12/4/2018 6:00 1,883,569 
12/4/2018 7:00 1,900,419 
12/4/2018 8:00 1,820,807 
12/4/2018 9:00 1,813,164 

12/4/2018 10:00 1,780,158 
12/4/2018 11:00 1,775,539 
12/4/2018 12:00 1,718,368 
12/4/2018 13 :00 1,745,286 
12/4/2018 14:00 1,792,441 
12/4/2018 15:00 1,882,846 
12/4/2018 16:00 2,087,731 
12/4/2018 17:00 2,277,690 
12/4/2018 18:00 2,313,713 
12/4/2018 19:00 2,315,884 
12/4/2018 20:00 2,299,604 
12/4/2018 21:00 2,189,726 
12/4/2018 22:00 2,021,864 
12/4/2018 23:00 1,858,545 

12/5/2018 0:00 1,782,637 
12/5/2018 1:00 1,710,301 
12/5/2018 2 :00 1,635,643 
12/5/2018 3:00 1,648,243 
12/5/2018 4:00 1,743,872 



12/5/2018 5:00 1,859,781 

12/5/2018 6:00 2,052,146 

12/5/2018 7:00 2,040,970 

12/5/2018 8:00 1,897,728 

12/5/2018 9:00 1,799,831 

12/5/2018 10:00 1,671,626 

12/5/2018 11:00 1,576,406 

12/5/2018 12 :00 1,474,162 

12/5/2018 13:00 1,378,678 

12/5/2018 14:00 1,383,298 

12/5/2018 15:00 1,441,885 

12/5/2018 16:00 1,668,680 

12/5/2018 17:00 1,948,824 

12/5/2018 18:00 2,070,399 

12/5/2018 19:00 2,064,678 

12/5/2018 20:00 2,102,978 

12/5/2018 21:00 2,026,159 

12/5/2018 22 :00 1,871,905 

12/5/2018 23:00 1,699,299 

12/6/2018 0:00 1,602,009 

12/6/2018 1 :00 1,569,215 

12/6/2018 2:00 1,474,899 

12/6/2018 3:00 1,549,202 

12/6/2018 4:00 1,634,375 

12/6/2018 5 :00 1,764,507 

12/6/2018 6:00 1,913,925 

12/6/2018 7:00 1,898,576 

12/6/2018 8:00 1,793,380 

12/6/2018 9 :00 1,779,556 

12/6/2018 10:00 1,736,711 

12/6/2018 11:00 1,701,324 

12/6/2018 12 :00 1,758,359 

12/6/2018 13:00 1,785,967 

12/6/2018 14:00 1,773,029 

12/6/2018 15:00 1,867,013 

12/6/2018 16:00 2,097,326 

12/6/2018 17:00 2,216,723 

12/6/2018 18:00 2,257,717 

12/6/2018 19:00 2,253,969 

12/6/2018 20:00 2,260,175 

12/6/2018 21:00 2,149,457 

12/6/2018 22:00 1,947,284 

12/6/2018 23:00 1,780,287 

12/7/2018 0:00 1,710,884 

12/7/2018 1 :00 1,682,246 

12/7/2018 2:00 1,679,181 

12/7/2018 3:00 1,693,781 



12/7/2018 4:00 1,777,711 

12/7/2018 5:00 1,896,547 

12/7/2018 6:00 2,049,587 

12/7/2018 7:00 2,126,644 

12/7/2018 8:00 2,040,837 

12/7/2018 9:00 1,961,809 

12/7/2018 10:00 1,865,781 

12/7/201811:00 1,779,053 

12/7/2018 12:00 1,786,752 

12/7/2018 13:00 1,760,218 

12/7/2018 14:00 1,784,689 

12/7/2018 15:00 1,874,680 

12/7/2018 16:00 2,043,175 

12/7/201817:00 2,200,700 

12/7/2018 18:00 2,225,610 

12/7/2018 19:00 2,217,247 

12/7/2018 20:00 2,201,223 

12/7/2018 21:00 2,154,505 

12/7/2018 22:00 2,070,800 

12/7/2018 23:00 1,969,932 

12/8/2018 0:00 1,859,617 

12/8/2018 1:00 1,792,147 

12/8/2018 2:00 1,788,870 

12/8/2018 3:00 1,779,915 

12/8/2018 4:00 1,811,964 

12/8/2018 5:00 1,923,438 

12/8/2018 6:00 2,032,706 

12/8/2018 7:00 2,176,483 

12/8/2018 8:00 2,264,860 

12/8/2018 9 :00 2,304,523 

12/8/2018 10:00 2,254,517 

12/8/2018 11:00 2,163,119 

12/8/2018 12 :00 2,063,310 

12/8/2018 13:00 1,949,766 

12/8/2018 14:00 1,969,574 

12/8/2018 15:00 2,033,589 

12/8/2018 16:00 2,165,098 

12/8/2018 17:00 2,331,611 

12/8/2018 18:00 2,377,347 

12/8/2018 19:00 2,372,183 

12/8/2018 20:00 2,371,636 

12/8/2018 21:00 2,306,340 

12/8/2018 22:00 2,200,008 

12/8/2018 23:00 2,074,385 

12/9/2018 0:00 1,966,887 

12/9/2018 1:00 1,961,131 

12/9/2018 2:00 1,938,381 



12/9/2018 3:00 1,934,209 

12/9/2018 4:00 1,938,435 

12/9/2018 5:00 1,979,498 

12/9/2018 6:00 2,132,172 

12/9/2018 7 :00 2,306,786 

12/9/2018 8:00 2,368,628 

12/9/2018 9:00 2,264,047 

12/9/2018 10:00 2,109,338 

12/9/2018 11:00 2,019,653 

12/9/2018 12:00 1,951,354 

12/9/2018 13:00 1,907,197 

12/9/2018 14:00 1,864,245 

12/9/2018 15:00 1,888,360 

12/9/2018 16:00 2,108,625 

12/9/2018 17:00 2,329,836 

12/9/2018 18:00 2,406,723 

12/9/2018 19:00 2,414,186 

12/9/2018 20:00 2,377,775 

12/9/2018 21:00 2,279,319 

12/9/2018 22:00 2,134,795 

12/9/2018 23 :00 1,960,349 

12/10/2018 0:00 1,916,826 

12/10/2018 1:00 1,901,954 

12/10/2018 2:00 1,924,599 

12/10/2018 3:00 1,965,260 

12/10/2018 4:00 2,037,872 

12/10/2018 5:00 2,232,012 

12/10/2018 6:00 2,413,856 

12/10/2018 7:00 2,393,404 

12/10/2018 8:00 2,207,953 

12/10/2018 9:00 2,037,080 

12/10/2018 10:00 1,892,126 

12/10/2018 11:00 1,758,725 

12/10/2018 12 :00 1,663,394 

12/10/2018 13:00 1,576,488 

12/10/2018 14:00 1,530,412 

12/10/2018 15:00 1,603,376 

12/10/2018 16:00 1,850,003 

12/10/2018 17:00 2,174,870 

12/10/2018 18:00 2,309,565 

12/10/2018 19:00 2,366,241 

12/10/2018 20:00 2,359,688 

12/10/2018 21:00 2,258,344 

12/10/2018 22:00 2,129,424 

12/10/2018 23:00 1,939,672 

12/11/2018 0:00 1,829,689 

12/11/2018 1:00 1,826,464 



12/11/2018 2:00 1,845,507 
12/11/2018 3:00 1,848,332 
12/11/2018 4:00 1,938,247 
12/11/2018 5:00 2,059,199 
12/11/2018 6:00 2,221,168 
12/11/2018 7:00 2,180,429 
12/11/2018 8:00 2,013,656 
12/11/2018 9:00 1,767,758 

12/11/2018 10:00 1,616,155 
12/11/2018 11:00 1,448,779 
12/11/2018 12:00 1,307,113 
12/11/2018 13:00 1,247,763 
12/11/2018 14:00 1,195,043 
12/11/2018 15:00 1,320,430 
12/11/2018 16:00 1,540,177 
12/11/2018 17:00 1,832,720 
12/11/2018 18:00 1,975,439 
12/11/2018 19:00 1,976,269 
12/11/2018 20:00 1,934,704 
12/11/2018 21:00 1,862,842 
12/11/2018 22:00 1,714,229 
12/11/2018 23:00 1,550,538 
12/12/2018 0:00 1,399,213 
12/12/2018 1:00 1,367,517 
12/12/2018 2:00 1,317,016 
12/12/2018 3:00 1,321,785 
12/12/2018 4:00 1,376,773 
12/12/2018 5:00 1,495,314 
12/12/2018 6:00 1,669,411 
12/12/2018 7:00 1,716,839 
12/12/2018 8:00 1,579,137 
12/12/2018 9:00 1,460,495 

12/12/2018 10:00 1,375,088 
12/12/2018 11:00 1,279,005 
12/12/2018 12:00 1,212,532 
12/12/2018 13:00 1,169,316 
12/12/2018 14:00 1,100,464 
12/12/2018 15:00 1,183,340 
12/12/2018 16:00 1,364,815 
12/12/2018 17:00 1,701,896 
12/12/2018 18:00 1,841,687 
12/12/2018 19:00 1,879,088 
12/12/2018 20:00 1,898,257 
12/12/2018 21:00 1,841,056 
12/12/2018 22:00 1,701,323 
12/12/2018 23:00 1,553,179 

12/13/2018 0:00 1,439,315 



12/13/2018 1:00 1,417,582 

12/13/2018 2:00 1,406,683 

12/13/2018 3:00 1,375,958 

12/13/2018 4:00 1,414,916 

12/13/2018 5:00 1,474,410 

12/13/2018 6:00 1,604,315 

12/13/2018 7:00 1,601,089 

12/13/2018 8:00 1,568,848 

12/13/2018 9 :00 1,476,972 

12/13/2018 10:00 1,492,842 

12/13/2018 11:00 1,458,357 

12/13/2018 12:00 1,442,937 

12/13/2018 13:00 1,435,720 

12/13/2018 14:00 1,457,684 

12/13/2018 15:00 1,508,574 

12/13/2018 16:00 1,687,204 

12/13/2018 17:00 1,837,471 

12/13/2018 18:00 1,887,274 

12/13/2018 19:00 1,843,618 

12/13/2018 20:00 1,775,024 

12/13/2018 21:00 1,656,611 

12/13/2018 22:00 1,516,191 

12/13/2018 23:00 1,297,550 

12/14/2018 0:00 1,204,336 

12/14/2018 1:00 1,212,353 

12/14/2018 2:00 1,168,830 

12/14/2018 3:00 1,152,543 

12/14/2018 4:00 1,212,165 

12/14/2018 5:00 1,306,424 

12/14/2018 6:00 1,491,850 

12/14/2018 7 :00 1,504,084 

12/14/2018 8:00 1,550,735 

12/14/2018 9:00 1,520,255 

12/14/2018 10:00 1,560,797 

12/14/2018 11:00 1,530,669 

12/14/2018 12:00 1,519,588 

12/14/2018 13:00 1,546,871 

12/14/2018 14:00 1,596,317 

12/14/2018 15:00 1,641,938 

12/14/2018 16:00 1;795,408 

12/14/2018 17:00 1,922,829 

12/14/2018 18:00 1,931,956 

12/14/2018 19:00 1,909,199 

12/14/2018 20:00 1,871,151 

12/14/2018 21:00 1,788,717 

12/14/2018 22:00 1,682,780 

12/14/2018 23:00 1,586,438 



12/15/2018 0:00 1,439,733 

12/15/2018 1:00 1,394,274 

12/15/2018 2:00 1,391,644 

12/15/2018 3:00 1,386,258 

12/15/2018 4:00 1,421,331 

12/15/2018 5:00 1,456,994 

12/15/2018 6:00 1,555,617 

12/15/2018 7:00 1,746,315 

12/15/2018 8:00 1,867,159 

12/15/2018 9:00 1,922,123 

12/15/2018 10:00 1,890,302 

12/15/2018 11:00 1,875,767 

12/15/2018 12:00 1,786,640 

12/15/2018 13:00 1,632,248 

12/15/2018 14:00 1,534,540 

12/15/2018 15:00 1,568,562 

12/15/2018 16:00 1,643,072 

12/15/2018 17:00 1,772,803 

12/15/2018 18:00 1,830,523 

12/15/2018 19:00 1,840,715 

12/15/2018 20:00 1,826,089 

12/15/2018 21:00 1,824,272 

12/15/2018 22:00 1,768,528 

12/15/2018 23:00 1,608,847 

12/16/2018 0:00 1,540,986 

12/16/2018 1:00 1,485,640 

12/16/2018 2:00 1,481,844 

12/16/2018 3:00 1,471,822 

12/16/2018 4:00 1,549,924 

12/16/2018 5:00 1,570,109 

12/16/2018 6:00 1,675,976 

12/16/2018 7:00 1,837,134 

12/16/2018 8:00 1,842,678 

12/16/2018 9:00 1,744,217 

12/16/2018 10:00 1,605,578 

12/16/2018 11:00 1,511,749 

12/16/2018 12 :00 1,465,514 

12/16/2018 13:00 1,429,114 

12/16/2018 14:00 1,376,936 

12/16/2018 15:00 1,391,827 

12/16/2018 16:00 1,527,416 

12/16/2018 17:00 1,780,023 

12/16/2018 18:00 1,878,870 

12/16/2018 19:00 1,902,644 

12/16/2018 20:00 1,919,724 

12/16/2018 21:00 1,832,743 

12/16/2018 22:00 1,685,290 



12/16/2018 23:00 1,551,787 

12/17/2018 0:00 1,490,772 

12/17/2018 1:00 1,463,480 

12/17/2018 2:00 1,452,395 

12/17/2018 3:00 1,445,796 

12/17/2018 4:00 1,578,059 

12/17/2018 5:00 1,722,020 

12/17/2018 6:00 1,906,053 

12/17/2018 7:00 1,950,017 

12/17/2018 8:00 1,822,545 

12/17/2018 9:00 1,613,982 

12/17/2018 10:00 1,459,403 

12/17/2018 11:00 1,365,436 

12/17/2018 12:00 1,284,439 

12/17/2018 13:00 1,214,607 

12/17/2018 14:00 1,202,673 

12/17/2018 15:00 1,232,784 

12/17/2018 16:00 1,460,298 

12/17/201817:00 1,777,070 

12/17/2018 18:00 1,930,912 

12/17/2018 19:00 1,978,830 

12/17/2018 20:00 2,010,215 

12/17/2018 21:00 1,994,694 

12/17/2018 22:00 1,894,109 

12/17/2018 23:00 1,682,279 

12/18/2018 0:00 1,583,084 

12/18/2018 1:00 1,598,674 

12/18/2018 2:00 1,529,972 

12/18/2018 3:00 1,584,009 

12/18/2018 4:00 1,685,660 

12/18/2018 5:00 1,794,581 

12/18/2018 6:00 1,977,071 

12/18/2018 7:00 2,037,953 

12/18/2018 8:00 1,892,829 

12/18/2018 9:00 1,662,698 

12/18/2018 10:00 1,516,653 

12/18/2018 11:00 1,361,535 

12/18/2018 12:00 1,263,698 

12/18/2018 13:00 1,208,867 

12/18/2018 14:00 1,202,711 

12/18/2018 15:00 1,240,710 

12/18/2018 16:00 1,471,800 

12/18/2018 17:00 1,798,702 

12/18/2018 18:00 1,924,616 

12/18/2018 19:00 1,976,500 

12/18/2018 20:00 1,983,410 

12/18/2018 21:00 1,870,144 



12/18/2018 22:00 1,727,864 

12/18/2018 23:00 1,578,944 

12/19/2018 0:00 1,457,153 

12/19/2018 1:00 1,387,517 

12/19/2018 2:00 1,402,726 

12/19/2018 3:00 1,398,044 

12/19/2018 4:00 1,478,165 

12/19/2018 5:00 1,625,544 

12/19/2018 6:00 1,804,128 

12/19/2018 7:00 1,788,339 

12/19/2018 8:00 1,792,090 

12/19/2018 9:00 1,666,015 

12/19/2018 10:00 1,466,219 

12/19/2018 11:00 1,338,978 

12/19/2018 12:00 1,273,311 

12/19/2018 13:00 1,281,709 

12/19/2018 14:00 1,301,563 

12/19/2018 15:00 1,388,519 

12/19/2018 16:00 1,532,774 

12/19/2018 17:00 1,710,997 

12/19/2018 18:00 1,770,240 

12/19/2018 19:00 1,752,127 

12/19/2018 20:00 , 1,771,893 

12/19/2018 21:00 1,691,029 

12/19/2018 22:00 1,542,515 

12/19/2018 23:00 1,351,789 

12/20/2018 0:00 1,269,686 

12/20/2018 1:00 1,186,866 

12/20/2018 2 :00 1,195,655 

12/20/2018 3:00 1,189,389 

12/20/2018 4:00 1,236,294 

12/20/2018 5:00 1,324,153 

12/20/2018 6:00 1,490,314 

12/20/2018 7:00 1,492,584 

12/20/2018 8:00 1,474,263 

12/20/2018 9:00 1,453,357 

12/20/2018 10:00 1,439,168 

12/20/2018 11:00 1,451,683 

12/20/2018 12 :00 1,490,415 

12/20/2018 13:00 1,572,548 

12/20/2018 14:00 1,619,893 

12/20/2018 15:00 1,699,089 

12/20/2018 16:00 1,872,405 

12/20/2018 17:00 1,991,767 

12/20/2018 18:00 2,055,312 

12/20/2018 19:00 2,070,986 

12/20/2018 20:00 2,064,494 



12/20/2018 21:00 1,981,967 

12/20/2018 22:00 1,836,395 

12/20/2018 23:00 1,664,996 

12/21/2018 0:00 1,557,063 

12/21/2018 1:00 1,540,577 

12/21/2018 2:00 1,531,206 

12/21/2018 3:00 1,537,752 

12/21/2018 4:00 1,598,115 

12/21/2018 5:00 1,680,390 

12/21/2018 6:00 1,855,197 

12/21/2018 7:00 1,932,763 

12/21/2018 8:00 1,942,619 

12/21/2018 9:00 1,925,153 

12/21/2018 10:00 1,906,493 

12/21/2018 11:00 1,870,401 

12/21/2018 12:00 1,883,101 

12/21/2018 13:00 1,817,680 

12/21/2018 14:00 1,834,782 

12/21/2018 15:00 1,839,362 

12/21/2018 16:00 1,966,074 

12/21/2018 17:00 2,177,267 

12/21/2018 18:00 2,209,858 

12/21/2018 19:00 2,195,663 

12/21/2018 20:00 2,170,114 

12/21/2018 21:00 2,131,176 

12/21/2018 22:00 2,054,918 

12/21/2018 23:00 1,940,889 

12/22/2018 0:00 1,859,006 

12/22/2018 1:00 1,843,350 

12/22/2018 2:00 1,825,597 

12/22/2018 3:00 1,825,791 

12/22/2018 4:00 1,848,713 

12/22/2018 5:00 1,922,991 

12/22/2018 6:00 1,989,134 

12/22/2018 7:00 2,097,073 

12/22/2018 8:00 2,149,965 

12/22/2018 9:00 2,054,925 

12/22/2018 10:00 1,935,331 

12/22/2018 11:00 1,807,184 

12/22/2018 12:00 1,672,219 

12/22/2018 13:00 1,550,379 

12/22/2018 14:00 1,496,451 

12/22/2018 15:00 1,480,039 

12/22/2018 16:00 1,594,070 

12/22/2018 17:00 1,815,176 

12/22/2018 18:00 1,878,453 

12/22/2018 19:00 1,873,952 



12/22/2018 20:00 1,856,405 

12/22/2018 21:00 1,818,337 

12/22/2018 22:00 1,715,092 

12/22/2018 23:00 1,632,987 

12/23/2018 0:00 1,557,358 

12/23/2018 1:00 1,514,865 

12/23/2018 2:00 1,537,130 

12/23/2018 3:00 1,529,446 

12/23/2018 4:00 1,543,032 

12/23/2018 5:00 1,619,013 

12/23/2018 6:00 1,699,447 

12/23/2018 7:00 1,877,442 

12/23/2018 8:00 1,973,285 

12/23/2018 9:00 2,037,021 

12/23/2018 10:00 1,909,126 

12/23/2018 11:00 1,809,294 

12/23/2018 12:00 1,739,262 

12/23/2018 13:00 1,743,521 

12/23/2018 14:00 1,701,147 

12/23/2018 15:00 1,704,319 

12/23/2018 16:00 1,836,368 

12/23/2018 17:00 2,009,491 

12/23/2018 18:00 2,104,099 

12/23/2018 19:00 2,076,065 

12/23/2018 20:00 2,153,664 

12/23/2018 21:00 2,128,459 

12/23/2018 22:00 2,049,397 

12/23/2018 23:00 1,921,938 

12/24/2018 0:00 1,852,532 

12/24/2018 1 :00 1,734,667 

12/24/2018 2:00 1,723,131 

12/24/2018 3 :00 1,736,043 

12/24/2018 4:00 1,792,385 

12/24/2018 5 :00 1,839,446 

12/24/2018 6:00 1,926,704 

12/24/2018 7:00 2,051,553 

12/24/2018 8:00 2,142,247 

12/24/2018 9 :00 1,957,984 

12/24/2018 10:00 1,894,736 

12/24/2018 11:00 1,765,670 

12/24/2018 12:00 1,716,092 

12/24/2018 13:00 1,635,416 

12/24/2018 14:00 1,702,106 

12/24/2018 15:00 1,725,606 

12/24/2018 16:00 1,857,695 

12/24/2018 17:00 1,923,756 

12/24/2018 18:00 1,889,830 



12/24/2018 19:00 1,855,074 

12/24/2018 20:00 1,869,920 

12/24/2018 21:00 1,821,182 

12/24/2018 22:00 1,715,177 

12/24/2018 23:00 1,664,008 

12/25/2018 0:00 1,539,612 

12/25/2018 1:00 1,436,851 

12/25/2018 2:00 1,431,232 

12/25/2018 3 :00 1,381,812 

12/25/2018 4:00 1,422,475 

12/25/2018 5:00 1,490,632 

12/25/2018 6:00 1,567,999 

12/25/2018 7:00 1,781,748 

12/25/2018 8:00 1,937,323 

12/25/2018 9:00 1,943,479 

12/25/2018 10:00 1,883,166 

12/25/2018 11:00 1,761,506 

12/25/2018 12:00 1,568,403 

12/25/2018 13:00 1,513,393 

12/25/2018 14:00 1,456,754 

12/25/2018 15:00 1,419,469 

12/25/2018 16:00 1,567,683 

12/25/2018 17:00 1,705,128 

12/25/2018 18:00 1,767,479 

12/25/2018 19:00 1,792,646 

12/25/2018 20:00 1,784,526 

12/25/2018 21:00 1,814,257 

12/25/2018 22:00 1,781,005 

12/25/2018 23 :00 1,599,627 

12/26/2018 0:00 1,515,220 

12/26/2018 1 :DO 1,520,132 

12/26/2018 2:00 1,475,308 

12/26/2018 3:00 1,578,183 

12/26/2018 4:00 1,648,065 

12/26/2018 5:00 1,720,827 

12/26/2018 6:00 1,804,005 

12/26/2018 7:00 1,795,189 

12/26/2018 8:00 1,863,762 

12/26/2018 9:00 1,819,408 

12/26/2018 10:00 1,732,173 

12/26/2018 11:00 1,676,908 

12/26/2018 12:00 1,624,690 

12/26/2018 13:00 1,582,945 

12/26/2018 14:00 1,554,499 

12/26/2018 15:00 1,646,065 

12/26/2018 16:00 1,763,987 

12/26/2018 17:00 1,882,157 



12/26/2018 18:00 1,897,982 

12/26/2018 19:00 1,901,124 

12/26/2018 20:00 1,833,037 

12/26/2018 21:00 1,760,163 

12/26/2018 22:00 1,584,200 

12/26/2018 23:00 1,452,977 

12/27/2018 0:00 1,310,535 

12/27/2018 1:00 1,280,200 

12/27/2018 2:00 1,250,227 

12/27/2018 3:00 1,217,131 

12/27/2018 4:00 1,251,738 

12/27/2018 5:00 1,345,339 

12/27/2018 6:00 1,439,971 

12/27/2018 7:00 1,477,663 

12/27/2018 8:00 1,541,535 

12/27/2018 9:00 1,577,437 

12/27/2018 10:00 1,622,465 

12/27/2018 11:00 1,568,917 

12/27/2018 12:00 1,551,781 

12/27/2018 13:00 1,504,842 

12/27/2018 14:00 1,421,503 

12/27/2018 15:00 1,448,795 

12/27/2018 16:00 1,525,525 

12/27/201817:00 1,667,578 

12/27/2018 18:00 1,665,055 

12/27/2018 19:00 1,633,091 

12/27/2018 20:00 1,674,388 

12/27/2018 21:00 1,569,861 

12/27/2018 22:00 1,468,854 

12/27/2018 23:00 1,325,956 

12/28/2018 0:00 1,269,264 

12/28/2018 1:00 1,282,504 

12/28/2018 2:00 1,296,117 

12/28/2018 3:00 1,337,955 

12/28/2018 4:00 1,430,917 

12/28/2018 5:00 1,545,264 

12/28/2018 6:00 1,700,628 

12/28/2018 7:00 1,840,012 

12/28/2018 8:00 1,891,565 

12/28/2018 9:00 1,926,613 

12/28/2018 10:00 1,948,157 

12/28/2018 11:00 2,021,902 

12/28/2018 12:00 1,920,917 

12/28/2018 13:00 1,874,223 

12/28/2018 14:00 1,897,861 

12/28/2018 15:00 1,910,359 

12/28/2018 16:00 2,042,997 



12/28/2018 17:00 2,198,007 
12/28/2018 18:00 2,224,631 
12/28/2018 19:00 2,199,444 
12/28/2018 20:00 2,168,902 
12/28/2018 21:00 2,091,962 
12/28/2018 22:00 1,998,262 
12/28/2018 23:00 1,827,142 

12/29/2018 0:00 1,746,295 
12/29/2018 1 :00 1,717,976 
12/29/2018 2:00 1,682,877 
12/29/2018 3:00 1,693,419 
12/29/2018 4:00 1,725,313 
12/29/2018 5:00 1,779,865 
12/29/2018 6:00 1,874,110 
12/29/2018 7:00 1,980,980 
12/29/2018 8:00 2,078,571 
12/29/2018 9:00 2,153,532 

12/29/2018 10:00 2,157,686 
12/29/2018 11:00 2,135,727 
12/29/2018 12:00 1,976,674 
12/29/2018 13:00 1,889,029 
12/29/2018 14:00 1,848,945 
12/29/2018 15:00 1,887,698 
12/29/2018 16:00 1,986,139 
12/29/2018 17:00 2,138,085 
12/29/2018 18:00 2,157,378 
12/29/2018 19:00 2,175,017 
12/29/2018 20:00 2,118,815 
12/29/2018 21:00 2,053,365 
12/29/2018 22:00 1,976,553 
12/29/2018 23:00 1,868,493 
12/30/2018 0:00 1,790,506 
12/30/2018 1:00 1,773,351 
12/30/2018 2:00 1,747,150 
12/30/2018 3:00 1,789,901 
12/30/2018 4:00 1,787,858 
12/30/2018 5:00 1,836,288 
12/30/2018 6:00 1,945,620 
12/30/2018 7:00 2,040,186 
12/30/2018 8:00 2,104,256 
12/30/2018 9:00 2,030,226 

12/30/2018 10:00 1,981,263 
12/30/2018 11:00 1,932,380 
12/30/2018 12:00 1,887,043 
12/30/2018 13:00 1,896,643 
12/30/2018 14:00 1,860,026 
12/30/2018 15:00 1,852,596 



12/30/2018 16:00 1,964,263 
12/30/2018 17:00 2,052,254 
12/30/2018 18:00 2,031,772 
12/30/2018 19:00 2,028,696 
12/30/2018 20:00 1,975,479 
12/30/2018 21:00 1,870,037 
12/30/2018 22:00 1,710,136 
12/30/2018 23:00 1,576,306 
12/31/2018 0:00 1,457,500 
12/31/2018 1:00 1,409,172 
12/31/2018 2:00 1,359,894 
12/31/2018 3:00 1,362,038 
12/31/2018 4:00 1,399,320 
12/31/2018 5:00 1,484,966 
12/31/2018 6:00 1,538,221 
12/31/2018 7:00 1,599,605 
12/31/2018 8:00 1,703,196 
12/31/2018 9:00 1,736,887 

12/31/2018 10:00 1,780,506 
12/31/2018 11:00 1,792,872 
12/31/2018 12:00 1,756,719 
12/31/2018 13:00 1,711,738 
12/31/2018 14:00 1,725,726 
12/31/2018 15:00 1,757,926 
12/31/2018 16:00 1,891,310 
12/31/2018 17:00 2,060,203 
12/31/2018 18:00 1,983,230 
12/31/2018 19:00 1,924,513 
12/31/2018 20:00 1,873,902 
12/31/2018 21:00 1,816,278 
12/31/2018 22:00 1,696,735 
12/31/2018 23:00 1,661,130 



EXECUTIVE ORDER 
14-06 
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RECEIVED & FILED 
JUN 1 g 2014 

SECRETARY OF STATE 
COMMISSIONS DIVISION 

WHEREAS, clean, reliable, affordable, and abundant energy is critical to the health and welfare of 
Missouri citizens and to moving Missouri's economy forward; and 

,vHEREAS, our Strategic lnitiative for Economic Growth identified 11Energy Solutions" as one of 
the seven targeted industries with the greatest potential for creating jobs and spurring economic 
growth in the State of Missouri; and 

WHEREAS, establishing policies to encourage the efficient use of energy in all sectors of the 
economy will allow Missouri citizens to more effectively manage their household budgets and 
Missouri businesses to run more profitably; and 

WHEREAS, in recognition of energy's unique and growing importance to the state's economy, 
Executive Order 13-03, transferred the Division of Energy, formerly located within the Missouri 
Department of Natural Resources, to the Missouri Department of Economic Development, the 
executive agency charged with promoting economic growth and job creation; and 

WHEREAS, the transfer of the Division of Energy to the Missouri Department of Economic 
Development benefits the State of Missouri through a better alignment of goals to promote the 
development, security and affordability of diverse energy sources essential to the future of 
Missouri's economy; and 

WHEREAS, Missouri will benefit from a cohesive and comprehensive set of policies designed to 
guide the development of future energy supply and energy use; and 

\VHEREAS, meeting our need for clean, affordable, and abundant energy in the future will require a 
diverse energy portfolio and a strategic approach, requiring engagement of all energy stakeholders in 
a comprehensive planning process; and 

WHEREAS, a comprehensive statewide energy plan will foster the efficient allocation of capital 
among competing energy resources and spur job creation and economic growth; and 

WHEREAS, a comprehensive statewide energy plan will provide a framework to ensure stable and 
predictable electricity prices. 

NOW THEREFORE, I, JEREMIAH W. (JAY) NIXON, GOVERNOR OF THE STATE OF 
MISSOURI, by virtue of the authority vested in me by the Constitution and laws of the State of 
Missouri, do hereby order that: 

TI1e Division of Energy shall lead a statewide initiative to develop a comprehensive State 
Energy Plan to chart a course toward a sustainable and prosperous energy future that will 
create jobs and improve Missourians' qualify of life. 

The State Energy Plan shall include analyses and recommendations to guide the State of 
Missouri and its stakeholders in reliably meeting future energy needs, while fostering 
energy-related economic development. 111e State Energy Plan shall include an inventory and 
assessment of current and future energy supply and demand, examine existing energy 
policies, and identify emerging challenges and opportunities. 

The Division ofEnergy shall solicit input from the public and energy stakeholders, including 
consumers, businesses, utilities, energy companies, academicians, political subdivisions and 
environmental advocates. The Division of Energy shall conduct public meetings around the 
state. 

The Plan shall identify policies to meet Missouri's short-term and long-term needs for clean, 
reliable, affordable and abundant energy. 
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The Plan shall guide the development of Missouri's energy infrastructure to further the 
State's economic development, while ensuring access to affordable energy resources for all 
Missouri citizens and businesses. 

Tiie Plan shall include, but not be limited to, the following energy-related topics: I) Electric 
Generation; 2) Fuels and Resource Extraction; 3) Energy Distribution; 4) Energy Usage; 
5) Energy Storage; 6) Energy-related Land Use; 7) Energy/Water Nexus; 8) Energy Pricing 
and Rate-setting Processes; 9) Energy Security and Assurance; and I 0) Energy Resources in 
Emergencies. 

The Plan shall identify any changes to statutes or regulations that are necessary to its 
implementation. 

The Plan shall be developed in a manner that will allow the public and representatives of all 
interested stakeholders to participate. 

All executive branch entities, including but not limited to, the Department of Economic 
Development, the Department of Natural Resources, the Department of Agriculture, the 
Office of Administration, the Department of Elementary and Secondary Education, the 
Department of Higher Education, the Department of Transportation, the Public Service 
Commission, the Office of the Public Counsel, and the State Emergency Management 
Agency shall provide administrative support and coordination witl1 the Division ofEnergy in 
tl1e development of the State Energy Plan. 

The Division of Energy shall deliver a State Energy Plan to the Governor by May 31, 2015. 

ATTEST: 

IN WITNESS WHEREOF, I have hereunto 
set my hand and caused to be affixed the 
Great Seal of the State of Missouri, in the City 
ofJefferson, on this 18th day ofJune, 2014. 

Governor 

Jason Kander 
Secretary of State 
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290 CRITERIA OF A SOUND RATE STRUCTURE 

of principles. these chapters are mere essays on the nature of the 
more controversial, largely unresolved, problems rather than at­
tempts at systematic development. All of them have one theme in 
common: the thesis that the most formidable obstacles to further 
progress in the theory of public utility rates are those raised by 
conflicting goals of rate-making policy. 

CRITERIA OF A DESIRABLE 
RATE STRUCTURE 

Throughout this study we have stressed the point that, while the 
ultimate purpose of rate theory is that of suggesting feasible meas­
ures of re~sonable rates and rate relationships, an intelligent choice 
of these measures depends primarily on the accepted objectives 
of rate-making policy and secondarily on the need to minimize 
undesirable side effects of rates otherwise best designed to attain 
these objectives. No rational discussion, for example, of the rela­
tive merits of "cost of service" and "value of service" as measures of 
proper rates or rate relationships is possible without reference to 
the question what desirable results the rate maker hopes to secure, 
and what undesirable results he hopes to minimize, by a choice 
between or mixture of the two standards of measurement. Not only 
this: the very meaning to be attached to ambiguous, proposed 
measures such as those of "cost" or "value"-an ambiguity not 
completely removed by the addition of familiar adjuncts, such as 
"out-of-pocket" costs, or "marginal costs," or "average costs''-must 
be determined in the light of the purposes to be served by the 
public utility rates as instruments of economic policy. This is a 
commonplace; but it is a commonplace which, so far from being 
taken for granted, needs repeated emphasis. 

What then, are the good attributes to be sought and the bad 
attributes to· be avoided or minimized in the development of a 
sound rate structure? Many different answers have been suggested 
in the technical literature and in the reported opinions by courts 
and commissions; and a number of writers have summarized their 
answers in the form of a list of desirable attributes of a rate struc­
ture, comparable to the "canons of taxation" found in the treatises 
on public finance. The list that follows is fairly typical, although 
I have derived it from a variety of sources instead of relying on any 

\, 
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one presentation. The sequence of the eight items is not meant to 
suggest any order of relative importance. 

1. The related, "practical" attributes of simplicity, understand­
ability, public acceptability, and feasibility of application. 

2. Freedom from controversies as to proper interpretation. 
~ Effectiveness in yielding total revenue requirements under 

the fair-return standard. ,., 
4. Revenue stability from year to year. ✓ 
5. Stability of the rates themselves. with a minimum of unex­

pected changes seriously adverse to existing customers. (Com- · 
pare "The best tax is an old tax.") 

6. Fairness of the specific rates in the apportionment of total 
costs of service among the different consumers. 

7. Avoidance of "undue discrimination" in rate relationships. 
8. Efficiency of the rate classes and rate blocks in discouraging 

wasteful use of service while promoting all justified types 
and amounts of use: 
(a) in the control of the total amounts of service supplied by 

the company: 
(b) in the control of the relative uses of alternative types of 

service (on-peak versus off-peak electricity, Pullman 
travel versus coach travel, single-party telephone service 
versus service from a multi-party line, etc.). 

Lists of this nature are useful in reminding the rate maker of 
considerations that might otherwise escape his attention, and also 
useful in suggesting one important reason why problems of practi­
cal rate design do not readily yield to "scientific" principles of 
optimum pricing. But they are unqualified to serve as a base on 
which to build these principles because of their ambiguities (how, 
for example, does one define "undue discrimination"?), their over­
lapping character, and their failure to offer any rules of priority in 
the event of a conflict. For such a base, we must start with a simpler 
and more fundamental classification of rate~making objectives. 

THREE PRIMARY CRITERIA 

General principles of public utility rates and rate differentials 
are necessarily based on simplified assumptions both as to the objec~ 
tives of rate-making policy and as to the factual circumstances un-



Ex. AA-0-39 

THE BrattleGRouP 



Ex. AA-D-39 

Introduction and methodology 
Introduction 
"' The purpose of this presentation is to summarize residential TOU rate offerings 

in other jurisdictions 
,0, The presentation is organized into two sections 

- Section 1: A survey of current TOU rate offerings 
- Section 2: Emerging trends in TOU rate design 

Methodology 
,E The survey draws upon data from three sources 

- EIA-861 data (includes data such as# utilities offering TOU, # participants) 
- Open El Utility Rates Database {includes TOU price ratio,# pricing periods) 
- Brattle's database of 60+ residential pricing pilots 

i;s We have restricted the survey to US utilities 
ITE The assessment of emerging trends is largely derived from Brattle's experience 

assisting utilities in ratemaking matters across North America and abroad 
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Key findings 
The national survey of residential TOU rates 

IT'! 14% of all US utilities offer a residential TOU; roughly half of IOUs offer one 
=, Where TOU is available, around 3% of customers are enrolled on average 
·- APS has the highest enrollment, with 51% of its residential customers on a TOU 
-- 74% of TOU rates have only two pricing periods 
'" 71% ofTOU rates have a price ratio of at least 2-to-1 
"' Half of TOU rates have a price differential of at least 10 cents/kWh 
rz= Of the utilities offering TOU rates, roughly half offer more than one TOU option 

Emerging trends 

Ex. AA-0-39 

2" To address solar PV integration challenges, new TOU rates are being introduced with a low 
mid-day price and a peak period that is delayed until later in the evening 

"' Several utilities have recently introduced TOU rates on a default (i.e., opt-out) basis for all 
residential customers 

112 Volumetric TOU rates are increasingly being proposed by environmental advocates to 
address grid cost recovery issues associated with rooftop PV adoption (as an alternative to fixed charges or demand charges) 

"' TOU rates continue to be piloted in North America and internationally; the pilots 
consistently find that customers shift consumption from peak periods to off-peak periods 
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The survey of TOU rates 
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Utilities offering TOU rates 

60% 

45% 

"'"' .,,2 
~~ 
;:; :J ::o 
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Retail Competition 
~Yes 

"'·-" ~ ;~ 
a.. 0 

IIINo 

15% 

Oo/c L """'''"""'' 0 
-·-·- Cooperative Investor Owned Municipal 

Type of Ownership 

Sources and notes: Brattle analysis of 2015 EIA-861 data. Political 
subdivisions, retail power marketers, and other utilities are excluded in 
the above chart due to sample sizes less than ten. 
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111 14% of all utilities in the EIA-
861 database offer 
residential TOU rates 

111 TOU rates are most 
commonly offered by IOUs; 
48% of all lOUs offer a TOU 
rate 

m 6% of all TOU rates include a 
demand charge (in addition 
to the time-varying 
volumetric charge) 

111 Utilities in states with retail 
competition are less likely to 
offer TOU rates, though TOU 
rate offers are still fairly 
common among those 
utilities 
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Average enrollment 

4% 

u, u, 3% 
L 2 
"'"' Eo:: 
0:::, 

~~ 
() C: 
0 o2% 
- "C 
C: " "= 
" 0 LL 

" C: 0.. w 
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Oo/oL __ _2 

Cooperative Investor Owned Municipal 
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Retail Competition 
1I1'4Yes 
IINo 

Sources and notes: Brattle analysis of 2015 EIA-861 data. Political subdivisions, 
retail power marketers, and other utilities are excluded from the figure. Notably, 
Salt River Project, a large political subdivision, has more than 30% of its 
residential customers enrolled in a TOU rate. 

11/!l There are 2.2 million 

residential customers 
enrolled in TOU rates in 
the U.S. 
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e This amounts to 1.7% of 
all residential customers, 
and 3.4% of those 
customers for which a 
TOU is available 
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Enrollment distribution across IOUs 
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Sources and notes: Brattle analysis of EIA-861 data. Data shown for 
IOUs only. The EIA data does not distinguish between enrollment in 
static TOU versus dynamic rates, so in some cases TOU participation may 
be slightly overstated. We have made adjustments for this where 
apparent (e.g., high PTR enrollment for BGE and Pepco), 

Ill! 60% of IOUs offering TOU 
rates have enrollment rates 
of less than 1% 

:ill! A few utilities with high 
participation skew the 
average upward 

'1ll Arizona Public Service, for 
instance, has over half of its 
residential customers 
enrolled in TOU rates 

'1ll Reasons for low enrollment 
at other utilities include no 
marketing of the TOU rate, 
inconvenient design (i.e., 
long peak period), and/or 
additional charges to cover 
cost of TOU meter (where 
smart metering has not been 
deployed) 
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Number of pricing periods 
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Sources and notes: Brattle analysis of OpenEI Utility Rates Database. 
Data shown for IOUs only. 
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!ill 74% of all residential 
TOU rates have two 
periods 

llll Only two rates in the 
sample include more 
than three periods 
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Price ratio (two-period rates) 
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• "' :::i 30% · 
Median = 2.7-to-1 • "' ::,30% 
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Sources and notes: Bratt!e analysis of Open El Utility Rates Database. Data shown for IOUs only. 

~ 

0 

Price Differential (cents/kWh) 

"71 Among two-period TOU rates, 71% have a price ratio of at least 2-to-1 
Jr Price ratios shown are for the volumetric charge only 

:g 
0 
~ 

Retail Competition 
!1lTIYes • No 

The strength of the price signal will be diluted to some degree by fixed charges and/or 
additional flat volumetric charges 
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Price ratio (3+ period rates) 
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Retail Competition 
2Yes 
• No 

2 TOU rates with three periods have a similar price ratio as those with two periods 

"" The figure shows the ratio between the peak price and the super off-peak price 
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Sources and notes: Chart based Brattle database of TOU rates tested in recent 
pricing pilots. Includes international TOU pilots (15 of 38 TOU pilots in the 
database). 
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m TOU rates designed recently 
(i.e., those developed for 
pricing pilots in the past 
decade) typically have a peak 
period of 6 hours or less -
those are the TOU tariffs 
shown in the figure at left 

iL'l1 Among the broader set of 
TOU rates being offered on a 
full-scale basis, it is common 
for existing TOU rates to have 
a peak period of 12 hours or 
more 

!!i1l Many of those older rates 
have been offered for many 
years and have low 
enrollment 
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Distinct TOU offers per utility 
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l!'iE Among utilities offering 
TOU rates, there are on 
average two distinct TOU 
options available to 
customers 

'o 
C: :iis ~ Features commonly "' ~30%7 
"' 0. 

15% 

0%~--~ 
1 2 3 4 

Number of Distinct TOU Offers 

Sources and notes: Brattle analysis of Open El Utility Rates Database. Data shown for 
IOUs only. 

differentiating the 
distinct TOU offers 
include timing of peak 
period, inclusion of 
demand charge, and 
applicability to specific 
end-uses such as electric 
vehicles or heat pumps 
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Costs recovered through TOU charge 

Costs Recovered under TOU Rate 

Residential 
Name of Investor-Owned Utility State Customers Generation Transmission Distribution 

[1] Potomac Electric Power Company MD 496,347 ✓ 

[2] Jersey Central Power & Light Company NJ 977,420 ✓ ✓ 
[3] Arizona Public Service Company AZ 1,046,989 ✓ ✓ 
[4] NSTAR Electric Company MA 1,063,565 ✓ ✓ 
[5] Connecticut Light & Power Company CT 1,117,897 ✓ 
[6] Baltimore Gas & Electric Company MD 1,132,934 ✓ 
[7] San Diego Gas & Electric Company CA 1,266,249 ✓ 
[8] Ohio Power Company OH 1,276,363 ✓ ✓ 
[9] Consumers Energy Co Ml 1,577,087 ✓ 

[10] Virginia Electric & Power Company VA 2,150,818 ✓ ✓ 
[11] Southern California Edison Company CA 4,381,511 ✓ ✓ 
[12] Pacific Gas & Electric Company CA 4,749,486 ✓ ✓ 

Average 1,769,722 92% 8% 58% 

"' We reviewed the tariffs of large utilities that offer a TOU 
"'' Generation costs are almost always recovered on a time-differentiated basis 
"' Distribution costs are recovered through a time-varying charge in roughly half of the cases 
TI; Transmission costs are recovered through a time-varying charge in only one case 

Ten other TOU rates offered by large IOUs were researched, though information on the 
unbundled costs was not available 

Ex. AA-D-39 

12: brattle.com 



Ex. AA-0-39 

Emerging trends 
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Design 
Solar PV adoption is causing some utilities to rethink the design of residential 
TOU rates 

The "duck curve" introduces a need for: 
Increased load during mid-day hours when there is excess solar PV output; and 

:;!E Reduced load during late evening hours when PV output drops and generation 
must otherwise ramp up quickly to balance the system 

As a result, the TOU peak period price is being shifted later in the evening 
and/or the price is being reduced during the middle of the day 

;;z, APS: Revised TOU design to include a super-off-peak winter price between 10 
am and 3 pm, and shifted the peak period from noon-7 pm to 3-8 pm 

""• Hawaii: Piloting a TOU rate with discounted mid-day price (9 am to 5 pm) and 
delayed peak period (5 pm to 10 pm) 
California: Delaying start of peak period by five hours (new peak period 
definition will be 4-9 pm in San Diego, previously started at 11 am) 

""5. SW England: Distribution utility piloted TOU rates with low mid-day price to 
relieve distribution system constraints caused by high PV output 
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Deployment 

Historically, TOU rates have been offered to residential customers on an 
opt-in basis 

However, with the deployment of smart metering, there has been a 
gradual shift toward default or mandatory TOU offerings 

&7J1 SMUD: Transition to be complete by end of 2019 

mo; California IOUs: Transition to begin in 2019 {SCE proposed expedited rollout) 

im Ontario, Canada: Province-wide rollout of default TOU was initiated for all 
utilities in 2012 

:!'I Ireland: TOU variable charges will be a required feature of competitive retail 
suppliers following the deployment of smart metering {by 2020) 

0
" Italy: Default TOU with modest price differential has been in place for many 

years 

35!: Other: Spain and Maryland, USA offer default time-varying rate structures 
that are dynamic in nature rather than static TOU rates 
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Motivation 

Historically, the primary motivation for offering TOU rates has been to 
introduce a more cost-reflective rate that provides customers with an 
incentive to reduce consumption during higher-cost times of day 

Recently, intervenors in DG rates proceedings have proposed TOU 
rates as a solution to the challenge of recovering grid costs from 
customers with rooftop solar 

1:1" Volumetric TOU rates are commonly proposed by solar advocacy 
organizations as an alternative to higher fixed charges or the introduction 
of a demand charge 

~" Sometimes the rate proposals include a dynamic price signal which is 
combined with the static TOU price signal (i.e., CPP/TOU combo) 

S!1 Arizona, Nevada, Kansas, and Colorado are just a few examples of states 
where TOU rates have been proposed by intervenors for this reason 
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TOU pilots 
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Sources and notes: Chart based Brattle database ofTOU rates tested in recent 
pricing pilots. Includes international TOU pilots (15 of 38 TOU pilots in the 
database). 
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!l!! 38 TOU pilots have been 
conducted over the past 
two decades 

!l!! The pilots have tested 
153 different TOU rates 

!l!! There was a surge in 
pilot studies in the 2011-
2013 timeframe driven 
by US DOE stimulus 
funding, but TOU rates 
have continued to be 
piloted since 
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Price response 
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!ilB Results of the recent 
TOU pilots demonstrate 
that customers respond 
to time-varying rates by 
shifting their on-peak 
usage to off-peak hours 

!l\l) As the price ratio 
increases, customers 
shift usage in greater 
amounts, but at a 
declining rate 

Ill When offered with 
enabling technology, the 
effect is stronger 

18 i brattle.com 



Ex. AA-D-39 

Additional References 

19 i brattle.com 



Additional Brattle resources 
Faruqui, Ahmad and Mariko Geronimo Aydin, "Moving Forward with Electric Tariff Reform," Regulation, Fall 
2017. 

· ··:·::::---s:. · c--:· .· e,::·,:.cc:tc .c:t~~· si·t,=:s" cc·~c .c n~/fiI es/ s2ria !s/ fUes/ z-,2:~1...:I2ticn /2017 /S'· / r-22:u 1ati on:-vi:-G:""3-5. pdf 

Faruqui, Ahmad, "Innovations in Pricing," Electric Perspectives, September/October 2017. 
·-:~:.,~'::rs::·.__,,,:: :~'.rn22:.rr-::' ,c:::~ /pubt1c2tfor::/?i=435343&ver=htrnl5&p=42#f: ;:J2gea :42, 11 isswe kl:: :4353431 

Ex. AA-D-39 

Faruqui, Ahmad and Henna Trewn, "Enhancing Customer-Centricity," Public Utilities Fortnightly, August 2017. 
:':t'c:s: /./ "IP:A·•~ .. h·. 70 rtn i:£h"::l ~/. c::::rn / -?ortr: 1.s:ht1v /2017 /08/ eriha ndng-custom er-centddtv 

Faruqui, Ahmad and Henna Trewn, "Rethinking Customer Research in the Utility Industry," Public Utilities 
Fortnightly, July 2017. 

~:~t2s://~:VViVJ.fcrtr::~.s:hi:1 v. com/fcrtris:hth,r./2017 /07 / reth in kf rag-customer-research 

Faruqui, Ahmad, Wade Davis, Josephine Duh, and Cody Warner, "Curating the Future of Rate Design for 
Residential Customers," Electricity Daily, 2016. 
'.--:-::1: r::: s: // ~lJ'½\"·:V. e ! e:::tr~ ci"i:"'/i'.J e:; 1 cv. corn /.4rd des/cu rat~ n g-t h e-f u-tu re-of-rate-d esi:e:n-fo r-res i dent ia ~-cu sto n1 ers 

20 i bratt!e.com 



Additional Brattle resources II 
"The Impact of Time-of-Use Rates in Ontario," with Neil Lessem, Sanem Sergici, and Dean Mountain, Public 
Utilities Fortnightly, February 2017. 

·~· :-~::-s: ,' <':t\r;fc-1<:~L~:>,t\· .. _·c::-m:1 fortri:::htlv./20; 7 /0? /imp2c't-t[me-use-rates-ont2r[o 

Ex. AA-D-39 

"Dynamic pricing works in a hot, humid climate: evidence from Florida," with Neil Lessem and Sanem Sergici, 
Public Utilities Fortnightly, May 2017. 

:-:~:-;:;:: s: // ',/<I'½VV-t. ·f o rtn i :2:hti v. com /fort~~ ght h,_r / 2.017 /05 / dv n:a mi c-p rl d ng-V'J'O rks-h ot-h um i d-c ~ i mate 

Faruqui, Ahmad, Toby Brown and Lea Grausz, "Efficient Tariff Structures for Distribution Network Services," 
Economic Analysis and Policy, 2015. 

~<:to :/_/tvvJ;}J.sden cedi ::r->,:t ,:om/ science/a rdde/ r.,E /S0313592615300552 

Faruqui, Ahmad, Ryan Hledik and Neil Lessem, "Smart By Default,'' Public Utilities Fortnightly, August 2014. 
'~tt:::,: f \Y1>/J\'I. fcrtn :_ght\-', corft/fcrtn ighthr/201 4/08/ smart-
d: .2::.2 u [-~? :::•2_:2:e=:J%2CGg:2 uth kev=e5b59c3e26805e2c6b9e469cb9c1855a9b0f1 8c67bbe 7 d8d4ca08a8a bd39c54d 

Faruqui, Ahmad, 5anem Sergici and Lamine Akaba, "Dynamic Pricing in a Moderate Climate: The Evidence from 
Connecticut," Energy Journal, 35:1, pp. 137-160, January 2014. 

21 ! bratt!e.com 



Additional Brattle resources Ill 

Faruqui, Ahmad and Sanem Sergici, "Arcturus: International Evidence on Dynamic Pricing," The Electricity 
Journal, 26:7, August/September 2013, pp. 55-65. 

'.":·::·-'::::: / \\£\t,,-'~i,:.scle:,;c2d i n2ct. com/sdence/a rt~de l pH /S1 04-061901 3001656 

Ex. AA-D-39 

Faruqui, Ahmad, Sanem Sergici, and La mine Akaba, "Dynamic Pricing of Electricity for Residential Customers: 
The Evidence from Michigan," Energy Efficiency, 6:3, August 2013, pp. 571-584. 

Faruqui, Ahmad, Ryan Hledik, and Jennifer Palmer, Time-Varying and Dynamic Rate Design. Global Power Best 
Practice Series, The Regulatory Assistance Project (RAP), 2012. 

Faruqui, Ahmad and Jennifer Palmer, "Dynamic Pricing of Electricity and its Discontents," Regulation, Volume 
34, Number 3, Fall 2011, pp. 16-22. 

·--:':·::::<" ,. ~-:t·~J/''/1/.::2tc.ar~/ ::::·~bs. 're.st:lation/regv34n3/regv34n3-5.pdf 

Faruqui, Ahmad and Sanem Sergici, "Dynamic pricing of electricity in the mid-Atlantic region: econometric 
results from the Baltimore gas and electric company experiment," Journal of Regulatory Economics, 40:1, 
August 2011, pp. 82-109. 

22 i brattle.com 



Additional Brattle resources IV 

Faruqui, Ahmad and Jackalyne Pfannenstiel, "California: Mandating Demand Response," Public Utilities 
Fortnightly, January 2008, pp. 48-53. 

1--:·~tc-:// \·t.'\fJ'LV. fortn i.&:ht11l.::c r-;-1/ disoiav pdf.cfm ?~d=010"12008 rlltandat[ngDema ndResoonse. p df 

Faruqui, Ahmad and Stephen S. George, "Quantifying Customer Response to Dynamic Pricing," Electricity 
Journal, May 2005. 

Ex. AA-D-39 

Faruqui, Ahmad, William D. Bandt, Tom Campbell, Carl Danner, Harold Demsetz, Paul R. Kleindorfer, Robert Z. 
Lawrence, David Levine, Phil Mcleod, Robert Michaels, Shmuel S. Oren, Jim Ratliff, John G. Riley, Richard 
Rumelt, Vernon L. Smith, Pablo Spiller, James Sweeney, David Teece, Philip Verleger, Mitch Wilk, and Oliver 
Williamson, "2003 Manifesto on the California Electricity Crisis," May 2003. 

h·~tr.:;, :.// 'rVV[ZtJ.ae;-b rockf :;gs.::::·rg/ pu blrcations/· abstract. Ph p ?pf d=34-1 

Faruqui, Ahmad, Hung-po Chao, Vic Niemeyer, Jeremy Platt, and Karl Stahlkopf, "Analyzing California's Power 
Crisis," The Energy Journal 22, no. 4 (2001}: 29-52. 

Faruqui, Ahmad and J. Robert Malko, "Residential Demand for Electricity by Time-of-Use: A Survey of Twelve 
Experiments with Peak load Pricing," Energy 8, no. 10 (1983}: 781-795. 

23 i brattle.com 


