84

DAFTAR PUSTAKA

Amin, M. B., Greene, F. L., Edge, S. B., Compton, C. C., Gershenwald, J. E.,
Brookland, R. K., et al. Winchester, D. P. 2017. The Eighth Edition AJCC
Cancer Staging Manual: Continuing to build a bridge from a population-based
to a more "personalized" approach to cancer staging. C4A Cancer J Clin, 67,
93-99.

Anvari, S., Osei, E. & Maftoon, N. 2021. Interactions of platelets with circulating
tumor cells contribute to cancer metastasis. Scientific Reports, 11, 15477.

Arsyad, A., Lusikooy, R., Syarifuddin, E., Rahardjo, W., Labeda, I., Mappincara,
et al.Faruk, M. 2022. Analysis of the prognostic factors affecting 5-year
colorectal cancer survival rates in Makassar, Eastern Indonesia: A
retrospective cohort study. Gazzetta Medica Italiana, 181, 1-8.

Aryanti, C., Lusikooy, R., Sampetoding, S., et al 2024, Development and Validation
of Machine Learning Model Platelet Index-based Predictor for Colorectal
Cancer Stage. Asian Pacific Journal of Cancer Prevention, Vol 25.

Bambace, N. M. & Holmes, C. E. 2011. The platelet contribution to cancer
progression. J Thromb Haemost, 9, 237-49.

Barbara A. Konkle; Acquired Disorders of Platelet Function. Hematology Am Soc
Hematol Educ Program 2011; 2011 (1): 391-396.
Doi: https://doi.org/10.1182/asheducation-2011.1.391

Battinelli, E. M., Markens, B. A. & Italiano, J. E., Jr. 2011. Release of angiogenesis
regulatory proteins from platelet alpha granules: modulation of physiologic
and pathologic angiogenesis. Blood, 118, 1359-69.

Bian, X., Yin, S., Yang, S., Jiang, X., Wang, J., Zhang, M. & Zhang, L. 2022. Roles
of platelets in tumor invasion and metastasis: A review. Heliyon, 8, €12072.

Blair, P. & Flaumenhaft, R. 2009. Platelet alpha-granules: basic biology and clinical
correlates. Blood Rev, 23, 177-89.

Braun, A., Anders, H. J., Gudermann, T. & Mammadova-Bach, E. 2021. Platelet-
Cancer Interplay: Molecular Mechanisms and New Therapeutic Avenues.
Front Oncol, 11, 665534.

Buergy, D., Wenz, F., Groden, C. & Brockmann, M. A. 2012. Tumor-platelet
interaction in solid tumors. Int J Cancer, 130, 2747-60.

Caine, G. J., Stonelake, P. S., Lip, G. Y. & Kehoe, S. T. 2002. The hypercoagulable
" ‘e of malignancy: pathogenesis and current debate. Neoplasia, 4, 465-73.

.a. F. R. 0. 2020. Indonesia Globocal 2020. World Health Organization.
rld Health Organization.

Optimized using
trial version
www.balesio.com



https://doi.org/10.1182/asheducation-2011.1.391

85

Cao, H., Xu, E., Liu, H.,, Wan, L. & Lai, M. 2015. Epithelial-mesenchymal
transition in colorectal cancer metastasis: A system review. Pathol Res Pract,
211, 557-69.

Cariello, M., Piccinin, E., Zerlotin, R., Piglionica, M., Peres, C., Divella, C., et
al.Moschetta, A. 2021. Adhesion of Platelets to Colon Cancer Cells Is
Necessary to Promote Tumor Development in Xenograft, Genetic and
Inflammation Models. Cancers (Basel), 13.

Chang,J George.2018. AJCC Cancer Staging 8th Edition Colon and Rectal Cancer
Staging Update Webinar.

Chicco, D., Tétsch, N., & Jurman, G. (2021). The Matthews correlation coefficient
(MCC) is more reliable than balanced accuracy, bookmaker informedness,
and markedness in two-class confusion matrix evaluation. BioData
mining, 14(1), 13. https://doi.org/10.1186/s13040-021-00244-z

Chu, S. G., Becker, R. C., Berger, P. B., Bhatt, D. L., Eikelboom, J. W., Konkle,
B., et al.Berger, J. S. 2010. Mean platelet volume as a predictor of
cardiovascular risk: a systematic review and meta-analysis. J Thromb
Haemost, 8, 148-56.

Copija, A., Nowakowska-Zajdel, E., Janion, K. & Walkiewicz, K. 2020. Clinical
Characteristics of Colorectal Cancer Patients in terms of Selected Platelet
Indices. Dis Markers, 2020, 6145604.

Dajani, K., O'reilly, D. A., Carino, N. L., Ghaneh, P., Poston, G. & Wu, A. 2009.
The prognostic significance of the preoperative full blood count after
resection of colorectal liver metastases. HPB Surg, 2009, 425065.

Dashevsky, O., Varon, D. & Brill, A. 2009. Platelet-derived microparticles promote
invasiveness of prostate cancer cells via upregulation of MMP-2 production.
Int J Cancer, 124, 1773-7.

Desgrosellier, J. S. & Cheresh, D. A. 2010. Integrins in cancer: biological
implications and therapeutic opportunities. Nat Rev Cancer, 10, 9-22.

Detopoulou, P., Panoutsopoulos, G. 1., Mantoglou, M., Michailidis, P., Pantazi, I.,
Papadopoulos, S. & Rojas Gil, A. P. 2023. Relation of Mean Platelet Volume
(MPV) with Cancer: A Systematic Review with a Focus on Disease Outcome
on Twelve Types of Cancer. Curr Oncol, 30, 3391-3420.

Duan, B., Zhao, Y., Bai, J., Wang, J., Duan, X., Luo, X., Zhang, R., Pu, Y., Kou,
M., Lei, J., & Yang, S. (2022). Colorectal Cancer: An Overview. In J. A.
Morgado-Diaz (Ed.), Gastrointestinal Cancers. Exon Publications.

ii O, Berndt MC, Falasca M, Metharom P. Targeting Platelets for the
atment of Cancer. Cancers (Basel). 2017 Jul 22;9(7):94. doi:
3390/cancers9070094. PMID: 28737696; PMCID: PMC5532630.

Optimized using
trial version
www.balesio.com




86

Goubran, H. A., Burnouf, T., Radosevic, M. & El-Ekiaby, M. 2013. The platelet-
cancer loop. Eur J Intern Med, 24, 393-400. 68

Greene, F. L. & Sobin, L. H. 2008. The staging of cancer: a retrospective and
prospective appraisal. CA Cancer J Clin, 58, 180-90.

Guo, T., Krzystanek, M., Szallasi, Z. & Szallasi, A. 2014. Thrombocytosis portends
adverse prognostic significance in patients with stage II colorectal carcinoma.
FI1000Res, 3, 180.

Gupta, P., Chiang, S. F., Sahoo, P. K., Mohapatra, S. K., You, J. F., Onthoni, D. D.,
et al.Tsai, W. S. 2019. Prediction of Colon Cancer Stages and Survival Period
with Machine Learning Approach. Cancers (Basel), 11.

Heinméller, E., Weinel, R. J., Heidtmann, H. H., Salge, U., Seitz, R., Schmitz, I.,
et al.Zirngibl, H. 1996. Studies on tumor-cell-induced platelet aggregation in
human lung cancer cell lines. J Cancer Res Clin Oncol, 122, 735-44.

Holzinger, A., Langs, G., Denk, H., Zatloukal, K., & Miiller, H. (2019). Causability
and explainability of artificial intelligence in medicine. Wiley
interdisciplinary reviews. Data mining and knowledge discovery, 9(4),
e1312. https://doi.org/10.1002/widm.1312

Janowska-Wieczorek, A., Wysoczynski, M., Kijowski, J., Marquez-Curtis, L.,
Machalinski, B., Ratajczak, J. & Ratajczak, M. Z. 2005. Microvesicles
derived from activated platelets induce metastasis and angiogenesis in lung
cancer. Int J Cancer, 113, 752-60.

Jurasz, P., Alonso-Escolano, D. & Radomski, M. W. 2004. Platelet--cancer
interactions: mechanisms and pharmacology of tumour cell-induced platelet
aggregation. BrJ Pharmacol, 143, 819-26.

Karagdz, B., Siiciillii, 1., Sayan, O., Bilgi, O., Tuncel, T., Filiz, A. I., et al. Kandemir,
E. G. 2010. Platelet indices in patients with colorectal cancer. Central
European Journal of Medicine, 5, 365-368.

Kopp, H. G., Placke, T. & Salih, H. R. 2009. Platelet-derived transforming growth
factor-beta down-regulates NKG2D thereby inhibiting natural killer cell
antitumor reactivity. Cancer Res, 69, 7775-83. 69

Labeda, 1., Lusikooy, R. E., Mappincara, Dani, M. 1., Sampetoding, S., Kusuma,
M. 1., et al.Faruk, M. 2022. Colorectal cancer survival rates in Makassar,
Eastern Indonesia: A retrospective Cohort Study. Ann Med Surg (Lond), 74,
103211.

Labelle, M., Begum, S. & Hynes, R. O. 2014. Platelets guide the formation of early
tastatic niches. Proc Natl Acad Sci U S 4, 111, E3053-61.

R. & Peyruchaud, O. 2016. Metastasis: new functional implications of
telets and megakaryocytes. Blood, 128, 24-31.

Optimized using
trial version
www.balesio.com




87

Li, J., Guo, B. C., Sun, L. R., Wang, J. W., Fu, X. H., Zhang, S. Z., et al.Ding, K.
F.2014a. TNM staging of colorectal cancer should be reconsidered by T stage
weighting. World J Gastroenterol, 20, 5104-12.

Li,J. Y., Li, Y., Jiang, Z., Wang, R. T. & Wang, X. S. 2014b. Elevated mean platelet
volume is associated with presence of colon cancer. Asian Pac J Cancer Prev,
15, 10501-4.

Li, L., Huang, X. Y., Li, N., Cui, M. M. & Wang, R. T. 2019. Platelet Indices in
Colorectal Cancer Patients with Synchronous Liver Metastases.
Gastroenterol Res Pract, 2019, 6397513.

Li, R., Ren, M., Chen, N., Luo, M., Deng, X., Xia, J., et al. Wu, J. 2014c. Presence
of intratumoral platelets is associated with tumor vessel structure and
metastasis. BMC Cancer, 14, 167.

Lin, M. S., Huang, J. X., Zhu, J. & Shen, H. Z. 2012. Elevation of platelet count in
patients with colorectal cancer predicts tendency to metastases and poor
prognosis. Hepatogastroenterology, 59, 1687-90.

Liu, P., Zhu, Y. & Liu, L. 2015. Elevated pretreatment plasma D-dimer levels and
platelet counts predict poor prognosis in pancreatic adenocarcinoma. Onco
Targets Ther, 8, 1335-40.

Lou, X. L., Sun, J., Gong, S. Q., Yu, X. F., Gong, R. & Deng, H. 2015. Interaction
between circulating cancer cells and platelets: clinical implication. Chin J
Cancer Res, 27, 450-60.

Lu, Y. J., Cui, M. T., Liang, Z. W., Wang, W. J., Jiang, M., Xu, M. D, et al.Duan,
W. M. 2019. Prognostic values of platelet-associated indicators in advanced
breast cancer. Trans! Cancer Res, 8, 1326-1335.

Ma, X., Wang, Y., Sheng, H., Tian, W., Q1, Z., Teng, F. & Xue, F. 2014. Prognostic
significance of thrombocytosis, platelet parameters and aggregation rates in
epithelial ovarian cancer. J Obstet Gynaecol Res, 40, 178-83.

Marcellinaro R, Spoletini D, Grieco M, R, Lisi G, Garbarino GM, Carlini M.2023.
Colorectal Cancer: Current Updates and Future Perspectives. J Clin Med.
;13(1):40.

Meikle, C. K., Kelly, C. A., Garg, P., Wuescher, L. M., Ali, R. A. & Worth, R. G.
2016. Cancer and Thrombosis: The Platelet Perspective. Front Cell Dev Biol,
4, 147.

Mezouar, S., Frére, C., Darbousset, R., Mege, D., Crescence, L., Dignat-George, F.

Dubois, C. (2016). Role of platelets in cancer and cancer-associated
ymbosis: Experimental and clinical evidences. Thrombosis Research, 139,
-76. doi:10.1016/j.thromres.2016.01.006

Optimized using
trial version
www.balesio.com




88

Michael, J. V., Wurtzel, J. G. T., Mao, G. F., Rao, A. K., Kolpakov, M. A., Sabri,
A., et al.Goldfinger, L. E. 2017. Platelet microparticles infiltrating solid
tumors transfer miRNAs that suppress tumor growth. Blood, 130, 567-580.

Moore, C. & Emerson, M. 2012. Assessment of platelet aggregation responses in
vivo in the mouse. Methods Mol Biol, 788, 21-8.

Mulia, Y. Mahayasa ,M, Adiputra ,AT. Et al.2023. Neutrophil-Lymphocyte Ratio
(NLR), Platelet-Lymphocyte Ratio (PLR) And High Platelet Levels Before
Therapy as Prognostic Factors of Colorectal Cancer Stage III & IV.
International Journal of Scientific Advances ISSN: 2708-7972 Volume: 4 |
Issue: 4 | Jul — Aug 2023

Oncel, M., Kiyici, A., Oncel, M., Sunam, G. S., Sahin, E. & Adam, B. 2015.
Evaluation of Platelet Indices in Lung Cancer Patients. Asian Pac J Cancer
Prev, 16, 7599-602.

Plantureux, L., Meége, D., Crescence, L., Carminita, E., Robert, S., Cointe, S., et
al.Panicot-Dubois, L. 2020. The Interaction of Platelets with Colorectal
Cancer Cells Inhibits Tumor Growth but Promotes Metastasis. Cancer Res,
80, 291-303.

Qian, W, Ge, X. X., Wu, J., Gong, F. R., Wu, M. Y., Xu, M. D, et al.Tao, M. 2019.
Prognostic evaluation of resectable colorectal cancer using platelet-associated
indicators. Oncol Lett, 18, 571-580.

Ramjeesingh, R., Jones, A., Orr, C., Bricks, C. S., Hopman, W. M. & Hammad, N.
2016. Thrombocytosis as a predictor of poor prognosis in colorectal cancer
patients. 34, 540-540. 71

Rao, X. D., Zhang, H., Xu, Z. S., Cheng, H., Shen, W. & Wang, X. P. 2018. Poor
prognostic role of the pretreatment platelet counts

Ramspek CL, Jager KJ, Dekker FW, Zoccali C, van Diepen M. External validation
of prognostic models: what, why, how, when and where? Clin Kidney J. 2020
Nov 24;14(1):49-58. doi: 10.1093/ckj/staal88. PMID: 33564405; PMCID:
PMC7857818 in colorectal cancer: A meta-analysis. Medicine (Baltimore),
97, e¢10831.

Rawla, P., Sunkara, T. & Barsouk, A. 2019. Epidemiology of colorectal cancer:
incidence, mortality, survival, and risk factors. Prz Gastroenterol, 14, 89-103.

Rickles, F. R. & Falanga, A. 2001. Molecular basis for the relationship between
thrombosis and cancer. Thromb Res, 102, V215-24.

Sabrkhany, S., Kuijpers, M. J., Verheul, H. M., Griffioen, A. W. & Oude Egbrink,
G. 2015. Platelets: an unexploited data source in biomarker research.
1cet Haematol, 2, €512-3.

Optimized using
trial version
www.balesio.com




89

Samuel, D., Bhat, A. N. & Prabhu, V. M. 2020. Platelet Indices as Predictive
Markers of Prognosis in Critically 11l Patients: A Prospective Study. Indian J
Crit Care Med, 24, 817-822.

Scridon, A. 2022. Platelets and Their Role in Hemostasis and Thrombosis: From
Physiology to Pathophysiology and Therapeutic Implications. International
Journal  of  Molecular  Sciences [Online], 23.  Available:
https://www.mdpi.com/1422-0067/23/21/12772.

Senchenkova, E. Y., Komoto, S., Russell, J., Almeida-Paula, L. D., Yan, L. S.,
Zhang, S. & Granger, D. N. 2013. Interleukin-6 mediates the platelet

abnormalities and thrombogenesis associated with experimental colitis. Am J
Pathol, 183, 173-81.

Shao, B., Wahrenbrock, M. G., Yao, L., David, T., Coughlin, S. R., Xia, L., et
al.Mcever, R. P. 2011. Carcinoma mucins trigger reciprocal activation of

platelets and neutrophils in a murine model of Trousseau syndrome. Blood,
118, 4015-23.

Shaukat, A., Kahi, C. J., Burke, C. A., Rabeneck, L., Sauer, B. G. & Rex, D. K.
2021. ACG Clinical Guidelines: Colorectal Cancer Screening 2021. Official
journal of the American College of Gastroenterology | ACG, 116.

Smith, R. A. & Oeffinger, K. C. 2020. The Importance of Cancer Screening. Med
Clin North Am, 104, 919-938.

Strasenburg, W., Jozwicki, J., Durslewicz, J., Kuffel, B., Kulczyk, M. P.,
Kowalewski, A., et al. Adamowicz, J. 2022. Tumor Cell-Induced Platelet
Aggregation as an Emerging Therapeutic Target for Cancer Therapy. Front
Oncol, 12,909767.

Sobolewska, A., Wiodarczyk, M., Stec-Michalska, K., Fichna, J. & Wisniewska-
Jarosinska, M. 2016. Mean Platelet Volume in Crohn's Disease Patients
Predicts Sustained Response to a 52-Week Infliximab Therapy: A Pilot
Study. Dig Dis Sci, 61, 542-9.

Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, Bray F.
Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J Clin.
2021 May;71(3):209-249

Suzuki-Inoue, K. 2019. Platelets and cancer-associated thrombosis: focusing on the
platelet activation receptor CLEC-2 and podoplanin. Blood, 134, 1912-1918.

Telloni, S. M. 2017. Tumor Staging and Grading: A Primer. Methods Mol Biol,
14N6, 1-17.

L., Otero, D. C., Takahashi, A. A. & Bradley, L. M. 2017. PSGL-1: A New
yer in the Immune Checkpoint Landscape. Trends Immunol, 38, 323-335.

Optimized using
trial version
www.balesio.com




90

Trikha, M., Zhou, Z., Timar, J., Raso, E., Kennel, M., Emmell, E. & Nakada, M. T.
2002. Multiple roles for platelet GPIIb/Illa and alphavbeta3 integrins in
tumor growth, angiogenesis, and metastasis. Cancer Res, 62, 2824-33.

Waldner, M. J., Foersch, S. & Neurath, M. F. 2012. Interleukin-6--a key regulator
of colorectal cancer development. Int J Biol Sci, 8, 1248-53.

Wang, L., Wang, X., Guo, E., Mao, X. & Miao, S. 2022. Emerging roles of platelets
in cancer biology and their potential as therapeutic targets. Front Oncol, 12,
939089.

Wang, Y. H., Deng, S. J., Yang, Y. D., Yao, N., Zhao, J. M., Min, G. T., et al.Chen,
W. 2017. The pretreatment thrombocytosis may predict prognosis of patients
with colorectal cancer: a systematic review and meta-analysis. Biomark Med,
11, 195-210.

Who 2020. Indonesia, Source: Globocan 2020. IARC.

Wiwanitkit, V. 2004. Plateletcrit, mean platelet volume, platelet distribution width:
its expected values and correlation with parallel red blood cell parameters.
Clin Appl Thromb Hemost, 10, 175-8.

Wiodarczyk, M., Kasprzyk, J., Sobolewska-Wtodarczyk, A., Wilodarczyk, J.,
Tchorzewski, M., Dziki, A. & Dziki, £. 2016. Mean platelet volume as a
possible biomarker of tumor progression in rectal cancer. Cancer Biomark,

17,411-417.
World Health Organization (Who). 2020. Cancer Indonesia 2020 country profile
Available: https://cdn.who.int/media/docs/default-source/country-

profiles/cancer/idn-2020.pdf?sfvrsn=46ea6569 2&download=true.

Wu, Y. Y., Zhang, X., Qin, Y. Y., Qin, J. Q. & Lin, F. Q. 2019. Mean platelet
volume/platelet count ratio in colorectal cancer: a retrospective clinical study.
BMC Cancer, 19, 314.

Xia W, Chen W, Tu J, Ni C, Meng K. Prognostic Value and Clinicopathologic
Features of Platelet Distribution Width in Cancer: A Meta-Analysis. Med Sci
Monit. 2018 Oct 6;24:7130-7136. doi: 10.12659/MSM.913040. PMID:
30291788; PMCID: PMC6187965.

Xu, X. R., Yousef, G. M. & Ni, H. 2018. Cancer and platelet crosstalk: opportunities
and challenges for aspirin and other antiplatelet agents. Blood, 131, 1777-
1789.

Yang, J., Antin, P., Berx, G., Blanpain, C., Brabletz, T., Bronner, M., et al.Sheng,
G. 2020. Guidelines and definitions for research on epithelial-mesenchymal
1sition. Nat Rev Mol Cell Biol, 21, 341-352.

, Wang, Y. & Wang, Z. 2022. Construction of a new clinical staging
tem for colorectal cancer based on the lymph node ratio: A validation
ly. Front Surg, 9, 929576.

Optimized using
trial version
www.balesio.com




91

Yu, L., Guo, Y., Chang, Z., Zhang, D., Zhang, S., Pei, H., et al.Chen, Y. 2021.
Bidirectional Interaction Between Cancer Cells and Platelets Provides
Potential Strategies for Cancer Therapies. Front Oncol, 11, 764119.

Yu, L. X, Yan, L., Yang, W., Wu, F. Q., Ling, Y., Chen, S. Z., et al. Wang, H. Y.
2014. Platelets promote tumour metastasis via interaction between TLR4 and
tumour cell-released high-mobility group box1 protein. Nat Commun, 5,
5256. 74

Zhang, H., Lin, F. & Wang, Z. 2023. Mean platelet volume/platelet count ratio in
combination with tumor markers in colorectal cancer: a retrospective clinical
study. BMC Cancer, 23, 124.

Zhang, X., Niu, Y., Wang, X., Liu, Z. P., Liu, T. & Wang, R. T. 2018. Mean Platelet
Volume and Platelet Distribution Width Are Associated with Gallbladder
Cancer. Asian Pac J Cancer Prev, 19, 351-355.

Zhang, Z., Xu, X., Ni, H. & Deng, H. 2014. Platelet indices are novel predictors of
hospital mortality in intensive care unit patients. J Crit Care, 29, 885.e1-6.

Zhou, L., Zhang, Z., Tian, Y., L1, Z., Liu, Z., & Zhu, S. (2023). The critical role of
platelet in cancer progression and metastasis. European journal of medical
research, 28(1), 385.

Zhu, X., Cao, Y., Lu, P, Kang, Y., Lin, Z., Hao, T. & Song, Y. 2018. Evaluation
of platelet indices as diagnostic biomarkers for colorectal cancer. Sci Rep, 8,
11814.

Optimized using
trial version
www.balesio.com




92

LAMPIRAN

Coding

Ipip install openpyxl scikit-learn seaborn matplotlib
import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from sklearn.metrics import confusion_matrix, accuracy_score, recall_score,
roc_auc_score, roc_curve, auc

from sklearn.preprocessing import label_binarize

from google.colab import files
uploaded = files.upload()
file_path = "pibs.xlsx"

df = pd.read_excel(file_path)

conf_matrix = confusion_matrix(df["stage"], df["pibs"])
accuracy = accuracy_score(df["stage"], df["pibs"])

sensitivity = recall_score(df["stage"], df["pibs"], average="macro")

tn = conf_matrix.sum() - conf_matrix.sum(axis=0) - conf_matrix.sum(axis=1) +
conf_matrix.diagonal()

fp = conf_matrix.sum(axis=0) - conf_matrix.diagonal()

specificity = (tn / (tn + fp)).mean()

‘asses = sorted(df["stage"].unique())
ibel_binarize(df["stage"], classes=unique_classes)

abel_binarize(df["pibs"], classes=unique_classes)
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auc_roc = roc_auc_score(y_true, y_pred, average="weighted", multi_class="ovr")

print(f"Accuracy: {accuracy:.4f}")
print(f"Sensitivity: {sensitivity:.4f}")
print(f"Specificity: {specificity:.4f}")
print(f"AUC-ROC: {auc_roc:.4f}")

print("Confusion Matrix:\n", conf_matrix)

plt.figure(figsize=(6,5))

sns.heatmap(conf_matrix, annot=True, fmt="d",
xticklabels=unique_classes, yticklabels=unique_classes)

plt.xlabel("Predicted Stage")
plt.ylabel("Actual Stage")
plt.title("Confusion Matrix Heatmap")

plt.show()

plt.figure(figsize=(8,6))

for i, label in enumerate(unique_classes):
fpr, tpr, _ =roc_curve(y_truel[:, i], y_pred[:, i])
roc_auc = auc(fpr, tpr)

plt.plot(fpr, tpr, label=f"Stage {label} (AUC = {roc_auc:.2f})")

plt.plot([0, 1], [0, 1], "k--", label="Random Chance")
plt.xlabel("False Positive Rate")
plt.ylabel("True Positive Rate")

\UC-ROC Curve")
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Coding hasil uji chi square, cohen, mcc

Ipip install seaborn openpyxl scikit-learn
import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt

from scipy.stats import chi2_contingency

from sklearn.metrics import cohen_kappa_score, matthews_corrcoef

from sklearn.metrics import confusion_matrix

conf_matrix = confusion_matrix(df["stage"], df["pibs"])

# 1. Uji Chi-Square

chi2, p_value, dof, expected = chi2_contingency(conf_matrix)

# 2. Cohen’s Kappa Score

kappa_score = cohen_kappa_score(df["stage"], df["pibs"])

# 3. Matthews Correlation Coefficient (MCC)

mcc = matthews_corrcoef(df["stage"], df["pibs"])

stat_results = pd.DataFrame({

"Metode Uiji Statistik": ["Chi-Square", "p-value", "Cohen's Kappa", "Matthews
Correlation Coefficient (MCC)"],

[chi2, p_value, kappa_score, mcc]

_results)
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